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g T 100% T & Iy WISsIsRe
AR § fABRa sradl SIfkien
fears <l

gim uem # U termttes
fafsgt Roimzdw fRaRsdw
CIBA-NS1 & @I Uga™

ROHE9Y AR CIBA-NST ®
DI T9 IAAE R TS faR-
qA137 & IY-H1Y 16SrDNA 3FHHUN &
YR TR U Tx S| UG B TS|

SR IR H YR a1 39 ISR,
U & ITAR 3R g0 & fog ur-
PHidd Gl ARG BT ffdbeiiay
YerG[ehd &b T T IGINT o S
THar gl

ST Wt # TRNTgeSH fUTe-
A1E & INEIED! 3R IEDI DI A
g § AN T, Jareimr Tt
IR Tfys By & fi9 sl &
YYIfad ared & *U H Airs g &t
SIEEARIE]

e & Iugad 3 fae i
Tae yomel $t ugAe

YOI el TS SR Reb & 1Y
L-15 Hifggy & Higofry, nfer, g3

USITTrT T SUANT SitaTuRIe ifafafer
o 01 9 B far T, foreR gfea
g3 ® 5 A9 dmEdl & R
3o faRie Tfafafdy &7 Tehd 2 |

TAT Hepfta TR Fa urg-
78 3 V9 Beak P 57 fag) Tia-
foroa WwTsfem

Hg@yul SHHRT &t

T4 AR AR (T |
Tepfra TR WeN (dew Fad-
Rv) 3R fresipwr (Fr=w arie)
# yferen a9 Ft siftreafa
WHTSH &1 AP Yedip

TRrE dier SR fieniteer o TNT-
TP TITA! YHH0T & 1, 3, 3R 5 &
% 91E DB HRash, I&hd, Whel 3R
¢ & SHad! J uferen SiF sifiyafdd
1 Heaid fopa 17| wfaRe ofiF o
Tol3, IL1, IL13, MHC, 3R CXC &t 31fly-
Al Wprsd - URAE War & 3=
ST ! G & ¢ § IR Sfiieafad
yefkid @11 3 &RE, Mehhw & 14
71U, 1113 3R MHC § U 3= 31f-
fdd Yo 3@ T, SEfd Tol3 3R
CXC ARass H 3Aftid ffiead gul
gTaifes, fredhither & a1 & TRmE
Ao o foftg SiHl @1 srftyefdd
3% off, Sl T & fore ey &
T Yae-reiterar ¥ efed 8 T g

W IR WS d ura gonferal o
uifera udwule (3eiww gerefie)
et A 93 arda A ey

TREA e U] 99 Jd Heer
R foam Tmam o7 3R vanTes &9
Y TuAdr § Yeid fear mar ul o
& @ oprm ¥ ugad) IR IHHU & 1
3R 3 ol R oA fpu U T B
40 TferH €Y & AT Ala™® 6,000
WEHH (2x150 Sl GRT SRUAT
S{THHUT T T ATl THICCS TREH
o ciafpom & 91 6y T ey
1 AfthT Ufererd 67.2 ¥ 69.1 & & T

13

B (FAR WU SR SR SR
TG el (37737 goneht B reft 78
TerdTe (S QRIS et o HTg-
SIS ¥ Udl el & o Mo
1, WheHTEdey, JaiRaSey, BiH-
RIH 3R TlaeAIGaIRAT {eRT-31eRT
ST § AN ¥, gIelifs 3 Arue
dNe S Ot gonfert § SferT-
ST SFUT H HINE | g a1 gonfa-
A et faam & SIaeg gx umHT
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 Tiferd @l (F. Vibrionaceae - <1%)
@ qaT § 916 g 7 iferg araf 7
F. Vibrionaceae (27%) @1 dgadl ol
T 2| yetedTe @l BR Jaiad
3faTdl BiHagey, dRINaeey SR
UfFeiaaRa e SfaT Sl o
ot SN $d JaRINAT SAETET BT T
40% TEET B

et $iY ¥ e fafea &t
fayarar ok fRg @1 fawr

wRrE e @ fafyd) g1ds Taeh
T A € T S srafde fadar arr
T GRS & YR R TG &R 50 ¥
100% d 1 oleRM ®M W TR
RO @ fagfa St TSI S §-
FATa sreeiaey sufa ot Fuad
Jt &g iR Ol NEmifaREY &1
Fopfarl SR SIS WehTH T 31g-
iy fopar man @t Iunel @) o
TORE ¥R B S sriqar ot g
195 R SB1 H TSl & Iy -

185 rDNA 3T & SfIYR TR HH:
FHgrTadt 3R Bl [AfEg H Bt
3{TUTfae Ugd &1 T8 i

Aol # ¢-Riegs & 0 A
H (TATH) $T od FRa,
It 3R YHTaSTRET

ol ! & Aifes U ¥ A
e & o geaie e T ulkes
e sFferaist o wHBERATHS
3{eq9 ¥ Tl 9al § fb LF oifds =y
¥ SRR ffdraila @ & 10 AT
3R IR & 3@y & IF T db
R o1 BHBIdRACSH el
Tl 9al ¢ o agd, Tiaf $fR Aokt
T LF &1 &R 0.01 Uiy &l Hifcfthds-
I (TAsa) P AT B FAdH TR
T 263 fad ugd T R T R T
T DI BIS B U iifeiT ol
R T PIS AUl SR el & |
ST, LF 1 TR e 7 M-
feurgs & wu o WRfEwd ok vrdt &

S urm manl AeHE Jf Fuaed
3IuNST § aEde e O1g T g
3l grds, dl drEe], & s IR ot
NCHRITT & e & e Asrd®
ga ergH UiileR & AF@Idd fdar
T |

WRT A yam=it yerfodl 3 wR-
S HPHUT BT JYSHIU T4
LEEIE]

AfiIeTg, IgeRl, HRd SR Sife Uew

Y XA fopdT o Tobell 5

il urer= wonelt § w2etarsaw -
R4 CIBA-NS1 &, TH TeT-
nfrafes fafsat @t vgam

R ARIREET CIBA-NST ¥
HI Og IS R FUEHD faQy-
A137 & WIY-H1Y 16SrDNA SFHHU &
YR TR GYH IR GgaHT 1 AT Sff-
aroRieht Tfafafy 3 demor aufF 2q fu
T e 3 A Fuse & Raars

T 90 T4 Uiferd Ao YolTiadl H oReh-
df SepyT fosan 1| SR g,
STy gt afHar vadidt, arsa-
TEERGIRISTT TaUd SR 3frael-
T T S ARE U TReid!
AHHUN Dl TUHAS ¥ I GgdH DI
TS| TR TN, 77 Fepnme AR
gelry I H 285 rDNA 3R

qiffep gfdae 2022

RS GerHgied fafaf @
Tobd fear|

Saleta aaviia ywra &t wiefla
TUTeT UTEd Ul St Mersd

BT, U SIR ORI & Sfaw-
o Uit Yoid (1SG) & AT & fd-

IR o foTy WS el &1 SMTQ-
&l BT Gobd ol B

A HRAAT B FH A F forw
I STH II5aAbe HTUHG : Teld
T[uraT, Sia faeTd, ufeven ve S
TS ATISS] P Sid

B &RITAT (TA) DI HH IR b oG,
TIfsTr S5t Jad 331 fddhed g,
T 1.3 3R 1.6 Gdier A 2 3R
25 UIUIEt @aurdl o dgd $a &RIgdl
% 1 didier & H9 FHar g1 sy
SZIdhe & AT ¥ Sidl & Sifad
g9, SIAg OEAT SR S WS
AU S R Big YHId el usT 3R -
FUT (I EIN) SUAR] I g | fdepr
o 3 ot

ET-3ET HUSY Ul (SD) P
1Y N g9y e § sed
goifer

9 IR Hegw Tusul Uil § Hal &
HIe 3Ye BaH Bl 8, Tl
J= YR Ud | F=AdH whle 379¢
¥ forg wis erft 31 e oseye &
e H, TUev v@ & [l W TR &
STagle Hal, J=dq 31 & forg form-
IR 2| AR Pra 3MIeYe HH -
BU G & T 31fdep 3R I YURul
G H Yoy HH UTT U | PTa solie]
TR Y 3fege e arfe § gl ureH
& I &I GHEH | Hee Hd g

TepTsS 3R rif~aT & ariAfs-

o & forw wgwifaua wAfem-
T &l fae™

ST &1 Ue Uil ¥ sifdie 1
TR YAl A T gRSoH JhISS
BT TR fIuTad 4T e 8 3R Hafifa
M & T a9 &1 SR ST §

TAVOT Y T Il § o TSR & AT
D1 YD Ufd=Id TeRET Bl Blgar
fafiys smafe ok ot @t qorEar &
qucsl & SFpaad I & iR
3T B, 3T & Sfqwicig i areH

14

YpIse fANTadr o T o foTT ST
U T AU TAREHCH Yhgs
3R 3T geH H UHTEHRY T Y|
WRT Sl ARl § Tehiss SR
ST Aerelenged & UHrdl Srl-




ST & U FAeeeihd SR

geRICither JaciRgd el & TH-

S b © 5 fa9w =0 ¥ sedice
fapmMeadiRoy Tqdtl SDKRC-13 O

Retfcy & TaeH &l U UIerilicd &
&0 B fyeRyd fpar o Iea B
Tuifaa e (3id) v wafarvig
Merfee & *u # dfees This
I &1 faRdfiwwor

5 ¥ 25 QIS b I dquraT aret o,
CRIERRVGERGINICII I IR C
dided URIE 9 IRIA  SMEYkicy
o 2l AT & faeg SiarRied
Tfcfafy, Ipy sficl-wiNifea fafafe
3R gESHIRRE & 1o @ yelRia
IR Pl TTe NaRAfeS emdr Bl &,

Tieraifeay & Ao & te o=y Iu-
ZGR & w0 H 1 R Ghdl §, off
ST 3R TEerge SRft Sediel
P TR B HH B gl |

uf¥ S F WRT oeg & o
Hd o iR arare # gt &1 o
ferzor

afaur-24 WA o, ufdm e o
Td O 3R TS B et of iR
I Topd fea o siftrester firdt &bt s
gme 3R foat At 1 8, vt or-
Foaq diug 7.5-85 gl g 3 9

Y {cTdl, &I Ud od o SRATS-
TR &1 1} e S B 1 Sy &
9 P Temitfes nfafafat 7 89
& PRU A DY Iare yorfer
GYIfId Hee Tud didbed e 3R uafa-

e # Sfds e, IJuasy Asel-
S 3R UK BRGRY BT B B
SHEBIRT AT A H TGN TR 10
G d B 71 ot e, I &t
GRI Sfeitd PN & o1y Suger &, Form

g Mamifies & =0 H 3B SUTNT
&1 ged <l 5

Smifar 3 Agege sifRfisTs-
for aeifvar &1 sremma

s Sffefiersion  Sadifan

IadT & RUfd & FgM & forg oo o
T SR gl # Wie sreH @ R
CARIER]

fioRT ureq & fore ggerg gern
IR HSIR BiF BI IugFaar

(U3Ts) 3R AEeRe RSB/ 9-
FARET (@sheh & e a4 (Bfor-
T FEIRT) DI oIS I S(e T
off, SR 165 rRNA ST SFHHUT -
TSR gt & = B UgEE T
3R fEETSFIRTH TaU THEIH3R-
H-13 & =9 § T fooar w11 og-
idic AquI-Aigw] url 11 RS-
BT D] TSNS Bl URIEU Sl
0Q396674 & dgd WA fbar |
ST 3R A1ReTEe B HH A o
[@sacifar Tadt SDKRC-13 &
YU HI Ul @ & e a& o of
FAT T IR Teh TR0 S fopan
T S O & 15 3R 35 fedf R o
TECIIT & TR H Ag@yul B! gifr
8 3R 35 Sl W Fat S A-
SCISH (TAN) & TR H B1h! BT ¢dl
TS| Y 3T & YR W, g Hal

@G el 3R SfSIR Hid Pl
Sellg TureT st ¥ uMifdd gt
21 af R B Sefig Torar R
el gRT GaiaRu fRRRAT &l ul-
fqd foru fomT oot siroiifadest & gorR
HRA & forg Wit Hf SR Uy & &
# fUSRI/UA UleH Y= A & e U
IUgad T &1 g <l gl

e & Sftaw =RUN &1 ardiy
Teg-=iear

Toreeh Rl o Sl aRUN ol aTuTy Hig-
WA ATt 3 ST g faht U 30
& & Td ITOEE 3G ULlem &
3fd T Y1 =l fob SioRfeT ol @ud &
foTT =g=7a| dIgHE Tuie (Q10) Hedl
SR BT e ufafchar surd

15

FTABTRT IR

ERIR) & SYR TIaral dgq=
HH: 280, 300, 30-320, 3R 340 ¥,
gl

TP Saarg-adidl ot ot uku-
1, US4 3R @al urad & forg
3Rl aqurar

firey Tfer @1, WRT oella N &
foq oneRe ®9 ¥ Ag@q wd-
arg-ereell U &1 WA o ot
Yyl =l o gafd o, /e 0-20
Uit o daurar & ofF a1 gikgedr
T bt 3R 94 3fso ot §T, g
USIIeh! & faepT, USiT 37K ofTal uTe
& g smesl daurdr 0-10 Uididt & o9
gl

ghtm, Ao aamg d aouE
19 § UR # fafds v &1 94e
AYHE T1d I HH B & fog, o,
JAHT & q& M W 45 &l ab
U ARt fopa T o1 R g
A ST S{TRT ST AraHl H are
T 3R €1 e ST WY Bt fIfs
IR ard SmeR fRaamar man faves
S 3rfiyenfad fazayur SiR SREHIH-
feer Te gRT Aersiffere Trd cifar ®
fo T fRufadt & ded 3= fafts
IAR UIREde Herdiared, ST T
IR toadie REfd urg S Tl
Teratfered & nfire Hersierod T
B Y-WAC B GHhdl § 3R JHIfad
Y Y d9HE d1d B HH BHR Fahd

gl

37, Aifvaw gamyg § stadt dis
TR AGUET # ATHRIP IeeATd BT
UHTg

il & gurciishary # veviarselyT
FUICIgrE (STAU) TS TR AqUId Bl
259 5 3R 15 T I & Spfdrs
dead & YHd & g 4 udl Idl
2 % 3o TRYep seaia & 48 ©e 3R 2
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g & 916 suadl gfafafy dem &
I gfg gs

3 Sust @it~ atsa @1 fRmtor
et B vest ot Ay, A ok 3=
UGl veEt @) & ariferd el
¥ forn foftys mefg affn ofsa o9
dfies RIRH, AR IRAPH,
e daex Hefi, fodfiem & ek Yy
R DI AR e T o, S & T
HIY-afSTH ASd 3R Hisd 3M13c-
qe TRTHIeR & J1eH § I Yelddl &
YR W TSH HRE Hisd &I yad!
(@) & FHO TR P [T T
JUgad T |

Toga it geTaETet ® st
I &1 AFTGH : St a5 gedi-
& (TaTY) TRt

), ®is i 3R @t Bl ol
Hirsff & Iy URA | o gamgad ¥
IS yafaRuiig guTal ot T R e
P b AU SiaT =>sh HedibT Bl
I foar T un g 8=, wig
i ok S @t @ e arfifn
TUTETT (GWP) SHHTT: 331, 704 3R
3,230 fARI™ CO eq ff, St <=t B
o Wl U@ TRO1 8, M GHG Scoi o

704, 660, 651 3R 642 fH9T CO eq U,
S fopwr Hid & fdshed & =0 | Ufa=-
ford Wi &I fRRA1 3T eiar 21

i fral &t aeie! gerar &I
gUTfad #3A ard Srerarg gkada
Dt geATd & I & SU™

g qHgH & o fop &1 Sfaarg ak-
Ia (R & ABRIAD THTET B T
A & e fHuE! gRT SO o
Il SIHEH I ¥ ST a&rar
# GUR &3 1 e fid gavh g, S
g IR I "eArefl &l dyre,
gRomy 3R SHfew X w fHar &
@ = 250, AR e, M TR
YRUT & Y 1Y JHD-31%H
AT 3R 3OS 718 SffHa M-
foat fosa 10 aof &1 Tl fosar man
7| STAar] SR FrTfoie- e fRufa
DI GHIAd B aTdt ge-13T &l A
Hp TUMT Pl 715 fhaHI Bt dhrid]
AR e geramsit ¥ Toba faar &
5 foramit 3 Tehard 3R 971G & Tohl-
JHG THE Bl JHAAGAD G TR
feran 8, 39 cerdl TR H IfE g2 B

AT ¥ WUR BT JY0f S 8-
HHUT

He@qul IFTeF <t 81 GWP B gRTaH
H 9 ygE giewic oot SR
Soa & e & Sl &1 IuanT 7|

i wis firer @ e arfifT $
JRITIAT3I B HH HA P forg 3-
Hfus Alsd

foper e &t SFTAIAT 3R I dFTd
& HRUT U 1A & fdded & U o
g1y Ui Hidl & 1Y i Wi
01 fae iy foru 511 8 €1 37 faesfa
3MERY &1 ST A Uraal TR -
JHINT TRIE0T & SfATAT TS aIeT
YIS & b 8 3T SilaH
TIsh Yedich fdar 11 FR-0, FR-50,

FR-60, 31X FR-70 & T1¥ GWP HHT:

qiffep gfdae 2022

IO SSCHPpeCE, ST B
TdhlheeR o U T GHIfdd gt
IeTfd § T T8 U gEe s Haal
g o M3, ®R R wHdl e &
g1 H Wem § iR 39 s uRffer
STt T T S Weha § | ¥yl S
I 31, T, Sl feaigaed & oil-
T & 1T U a1 B0 UeH
HAT Y TSell b SAH Sfdel
1 39 USIfd & IR0 3R vee o
I SFITANT BT, Sl Hidsy H =g
ATAS TS BAGH § Heg BTl
T S CHPICT D SIUT ST
YTl A 699 &R & 1Y 1.04 Siall B
ST TaTs o1 ganT fasar for 12
THET B N50 TaTS a1 B gl

16

i AwTed | Safvge wRigs)-
S GomsH e siftreafa

SORUe AGredl &I o I sfiaRkad
WRISSINHG TeeH SiF & SiiF gi-
Hicbpy faedviiFe Areret d sifds
¥ 3R I Hdey H URuUSHar & GRH
IHT TISH & TR & 91 U Jobl-
IS TgeY UG Riq fa

g gleww & @afie aauran
3R ATUHH 9919 @ IS AerEife
LI

3HIfep AU 3R dIHH a1d &
PR I, F/8HTH UTd TR ] JHIH
& o v A fftre sy, oH1d u-
fafspanaf 3R BRI AT,
6-BIpID e fegEglory, d
Y- fFaaR UIdH, Frgeieh ™
P450 3R faHT UIEH & SfeaRiee o
fRame 47 & fou S Toifén &t
YfFehT IR YehT=1 STa T |

fifFgw garg & Wi argwifa-
T STATHTHR

g7 el Her-fawdvor & Hew
T, TRACIFY MR SRITHT &
HH: . TAHT F forg Wy 3R W
DI TR & [T HHIfad ARhIlead
TR & FY § ggaH T S
W & fory Yebisl Tafarun 3R gt
F TAYSHRT g el ot ufieT, of-
3R gfoaaey o1 veRa- fora T B |

Teiete Ba-Ria aRar ik 39 @t
faerd el : TS Yo R
U®d Ygd

Y Ao & TRl & T T oOr 3R
360 fef & §1e 3% A & veeH
a1 AT 47| 360 SIUTTE & d1g URER!
P 3T IoF 85 F 125 UH & s
U1 7 7| S<Reiddl &2 77 ¥ 95%
e




Hifvo gfeww o ama e o
Sifiraafad

I TwE Pt eafd & fiu HH aqurdn
TG (5 HidTdl) R qRT-PCR GRT HId-
1 TTeIRSS (CA), Mfegn UreRaH
ATPase (Na+/K+-ATPase), icH, Wl
o SffRies (PPO), TRIRIA(GEA,
et 1A ST UidH (BGBP), YR
ffarss fETmges (SOD) 3R HNI-
i &1 SiiF Sifiyeafad ol JTaT /T 7|
CA, Na+/K+-ATPase, PPO 3R BGBP
& TRIIRH dad &1 SO-Yees ol

47|

Tdwic & fw sHem-wRg
S erdaet

gaie & fo 344 WHwiegy § 1.275
Sl P ot daTs SR 50.27 THe
o UA50 TS & 1Y Ueh b IolH-¥d-
g S sRiTch R B TS oA
3rdselt § 98.9% BUSCO TUdT B

7Y ot Wt F A7 e SfeH § SR
45% b IATGA BIH & Y URITT5-
2g 8ureldE (Juadl) & BRUT B
gIdl gUCUfhufed M RUINTS3il-
¥ (Tedien) ue vE IdTe SRy
2| T8 SFHM ol T § T g
qIeH 4% WY & 91y ufd oy 2750
RIS Dl HId SHT I FHTGTY
YaH Rl ¢ S a8, ST U &
fou geg H01 F sfavadhar ufd Iy
313,000 FRIS B BT STHMH AT T
T, S IHH o I & &3 IR M-
TeRes AHGRY gRT QT e ST T 8|

T, -3 313 3R - 313 TR &

Try-ary fUoRt & uRrE Her mwdr
e & 3 faer o wR M fsar
T 3R EHl gunfer H @nderd
T | e el BT B 3igd
qPb-iiep! Gerar 0.91 Ut o U8 idr g f
fp fau 7Tq ge & Wy feebdH
T I BT 91% AT T H
e o |

Ierg Tiat # vafid I O SR
AT B SR SHTSTIBT Pl IR
FRA F oI RARY st o1 STaHT
B gU B oMl & 3T JR fpu
T Y|

T fHaMl gRT SfuATT S 38 fafyw

FTABTRT IR

P! YUY TR IBRIAD THIG (26%) TST

gl

Jérg o B AR IR 31T YeH
P & o dBfdss SHTSiifde fddhed
& ®U T Iuds UIpfcd S Jared!
BT IUANT IR dTdll Thid Heel-cl-
e UhTdheaR (IMTA) &I U8 &1 T8
ot

S ST IU oI & ded, IR
= 3{fel U&TT, ORI, AHeTg 3R 9
SIS AT b I S-S R
A 3098 SFYfd Sifa & aniifar &
ST 3 foTt g WRT odt HiY U-
MR TR SIFREDHAT ST, fhar

TR ATed & dari1b1- 3T Heic
7 Fobd fean fb 9 M-efr3e IdeA &
forQ oraraTgul &S UeH &, U av
3 ¥ 3 Bl & WY I IdT,
NReT gfeRur 3R drvere i
Tl & A | HRIe A

TUSRT SIciid BN & o IRy IR
Jeads snuRa SifEfthRma gefeig
AifeRT Rer & 9o & fag 7=
QT SeTRd AT ST WA dred
JUgad T |

ST P & fobaHl, I9d! I
gunferdt 3R It & Wb b IR H
SHBR! B TR B 3R G: T
P & AU UeTdhedR WAL ey
(U3METY), T a9 3MuTRd TfRihe
oeatR fqed foar mar o1l

TG AZadgs ThHad A=y §
Ul =l § % 5w 9 ¢ A ddHiah
DI SO Y AT GRART P 3HTfifaehT

17

J&%h, GG TR0 3R FerfH
ST U1 39 HRIPH & d8d 420
THIRIGT & e e ufRremr srimy;
100 AR & fou dl, 9rT, o189
reEdt, fOoRY snfe S Y st &
IR & 1Y T8 - Uierr: 94
arTial & forg ufg srdfad fAegur
3R faftr gt & 2,470 arqiiiat @
M B TS 14 TR ISP BT
3rare fopar

gfad Senfd uedh  (THCH) &
ded, {H-rH/3H-T1—8e U= (170
aryTlf), TR ufRieoT (130 arHrf)
IR AffrETg, ToRTd, HeRTE, ShfSwm
3R ufdm sa At B ool B iR
Jeg Mfeal R SiReedr Rifar
(835 ATy Smafd fopu Ul 39 fa-
D gWadl ¥ Ufd deiey 0.3
TR ¥ %11.39 AR &1 1 F ffeardt
el & forg sreiifadT IUM 3R
3R Yo UTe g3 |
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HTP3A]T -

HE WRT
EGEIC]

LIGE]

STHUE

UIRE )

ETWW@,W@W@WHW?WWWWW%

S Te IdeA & forg s srguantt adta Sia SR uffy &5 &1 IuaT

FRA G| ST WGRTSATT HY & A & o v Tred Toiedt & w9 J 1Y
B & 1T HRATA BV g™ uRYE (SMEATIR) & ded au 1987 H Held WRI Seoid
TTEH TR BT RO Bt 18 2| IR T TRAT As, afbierrg § fRa g ok 3998 @
T 30 foreht GfamT B @ (R TY) § Ue URife Wits WM 81 Th gusl Uriifies
HY G, S oo & fUd GgaTg IHarey & T 64 Ths B el g3 8, B g a1 B
Tt & gl iR & AR & T A ieT T | IRIM & 4 SEYM $g 8, T gdf de
IR U e & HTbgid § SR gERT HRd & U 7 R I[oRId & A9 | §7 Hg) &I
T IR YR & gdf 3R ufdedt e W asia uRiied & 91 Sag $i fawr 31 sl
B R HAT G

YR TG G W1 IdTed 3R (i 7 U 8: T o & &0 & e afd @
1,67 TR JEIR & | 8.43 ARG < B Wl B 9Tl §1 2021-22 F GRM, 7.28 ARI T &
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TR P SRR TREA F iy Hig 5
T urel 77U i o uRumRaE T defia
AR e T (@2 3R TH3:
33.2-35.4%) AR FH1 (34.2%) BI g
T HTDT e Shfdd g Bt &l (@52
3R F3: 52.2-52.6%) I}, T&fb TG
TH1 (40.2%) & A | ARy
ST [ETSIT: 468- 615 UidTeH) e
F gy M3 9d & uRumHEEY
GrefRram g 9gl (ESIug: 380- 399
Uidtes; 0.21-0.42 M) &I o |
THATHG FU ¥ 3 G (0.55-0.70
TTH) g5 | ST WY U A $d el
g fo e 5 (@<€iwg <500 didiuy)
Ut g9y Urei o fore Iuged mey
T 1 TS ot H areRem 3 ofd @
IR &R 7 STl B, waih Mo
9 ® yai gfg & fou Wy U @
reig> 500 Uity &1 smaxadhar
B gl

W wa # urer T Wifraw
TATY & =01 S & fadrT
3R IIfRId W Thd U A
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giefargw, AWfgw eiv
SR S T TR P R
T UHTT (SISITT <500

M od ([hessy) H Tifhs The
i g aody @t @d, i o)
FRI SR & BT Sad
BU 3T &1 Ueh IHRaT g & g1 Hig
ST I TITRIAH (K1, K2, K3), B
(M1, M2, M3) 3R SR (C1, C2,
C3) 3T & I R HID URARIH
Tfgar dar forar man un, aife aférd
3 &I HHG FTU J 5 TR dh
T R dP TG ol I Said 3
3o R F1 gsd ¥ #Y oa A
SIHfod Ui gaey aur gl
(WSS ~ 0.48 M) B 30 T/CH
Pt R ¥ 4 ufedl & s9¢ T fafve
IUER Hifear # BreT T 97 3R 30
fa d uran Tl WA & 3id db
=g Wi ofd § e T 3T W
T K3 3R M3 IR urferd i,
o8 399 WX grefrgy o
iR o waw: 15 ddien & gfg
P! T3, e gRumAEEy I
JRoiadT (80.4-87.8%) 3R TISY,
(96.25%) ¥ UTal T i & THE |
Fd TR, IaReiiad & g #is
Sa o iy (47.4-87.8%) 3R
UIefRad & TR (46.8-80.4%) & Y
TS A G SN T, Salfdh Dl
RS (67.2-13.2%) & o Te fausa
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37 24 - GrHTT Hi3 5 (TS S TgRT 5T (THswy) B gor § Hig we
(B foraesT ASTTT <500 HATH R TRRIT (K1, K2, K3), THRRIT M1, M2,
M3) SR FIRTTH SRFY (CT, C2, C3) Qa1 & T Giferd T T~ &7 Favoniaar
G/ GV GV S-S/ GIRRPT /&R p<0.05 T¥ & Te@qul v G &/

ety |/ T | TR0 & 3fd H Sigd
YRR BT ol 3R I F¢- 1 2R (%)
TS 91 SUAR THgl & sig e
Heayul Tt o1 3R THSY (3.67 UTH)
T UTal TN ST & T Tt i ol
ST Y Thd T & Hed BT gl
I § 3R e e & fae
AT 3D SHaRIHdl R T Sfad
R fraar g1

A R weRara ST
SRR @R Yod § ura
T . gy tRe-araf &t
Iare faRivang

SRV AU YoTd 3 IR WR
iRy 3R AR & 3ifde Srurd
& HRUT YA AquiTddT arel g Sd
P ga1 § P $d HIRAT Bt
forar Twar 81 i & e ok
SHET@ R SHARRIHT AT YTl bl
A HORAT b YHTA! TR T3 U Bl
AR W 3{UTT § | aA 3Heqa— o
S-SR A HARAT AR 0.5 (T1),
0.75 (T2), 1.0 (T3), 1.25 (T4), 1.5 (T5),
1.75 (T6) 3R 2.0 (T7) B! TTUE HSRT
YSTd (1ISW) SUER e fbu e | |t
JTAR HIH! & AU 1.5:1 % Mg2+/
Ca2+ 3fUTd o I 10 Y )R 1Y
T TS SR TR BT R I 5
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& TSR 100% T 3G 77| U8
& gfteror fifsar & e srgefaa
Ui aamig &1 a=ur i (0.178
1) Y o ufadl & 40 /B BT R
J Tugta foram am UTl 49 fo= & 3
T 1.25 (@4) 3R 1.50 (15) B TTAEs
FHARAI & Y METHSY H UTat ¢
il & TRUMIGR=T 0.5 (€11-73.3%),
1.75 (16-74.1%), 31R 2.00 &7-73.3%)
DI T HSRAT T S DI g &
92.5-94.1% 1 B! 3P JaRsiddl
R Uit 8 off | STER T2, T3, T4 3R
T5 & o IaRolladl &R H His W™
3R e Tl afieror & ofd H Sfiyd

2 -
1.8

RIS ao1 IUER €14 (1.25) R €15
(1.50) 1 g H &1 (0.5) T BB HH
T | 37e0% ¥ Ul 9T § b qell 5Tt
Dt ga H 1.25 ¥ 1.5 AT Dt $d
FHo Rl aTe ST uTSsy, O, TaHg &
fore wafom Sares RfeR B, Siafe
T FARAT 1.5 1P iR 0.75 F
I ST IR IcReiiadT & & 81 STt
6l

fy=r fy=1 @gurarsey Siv
TS AIUEST & SR
gty e § . Iay
Tiwe-araf 1 gfs v
IaRSiIfadr

IORE § SRR qquid Ysia
(IMSTTSsY) 3neTia Sfimm wEf &1
Jdeu HId guy, I ik 3=
IATEEHdT HI RUIE HA 9T WA Bt
Ugd 31 T8 3R 3MTSUl IS Taur 1
JUIRT PR HIAA FY Y 5 Bl YT
2d dOR far mar| weor 7 8 1sw
IUAR Hifgar e 9, g, P1Y P5
(ST S e ITGahdr &1 g fdu
) 3R G1 Y G3 (ST IAGHN) | Ugd
3 ST SFERT AU & fTT S
Hifa9 a9mg died (0.06 ) &1 35
T/ PR A U B SHeT- 31w
JETgesy IUAR Hifsar & ugd
foram mar iR 30 ot & forw T4

T1(0.5) T2(0 75) T3(1.0) T4(1 25) T5(1 50) T6(1. 75) T7(2.0)
Saline groundwater of varying total hardness

A7 25 - SfCTT- /T T BSNT @ TINET AT TTUNT YoTeT TIH&T Feqr &
49 137} T 71 T O TAT [FINT BT S0 HGT IRIRE T/ §F & FUT
S-S/ JIRIGEL /&R p<0.05 T UF Hgeaquf Sav 39 &/
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135 26 - S-S TITAH] HI 1T HIUGS] & HFTTSTY TR ST 7 30

@71 & a@ gr T 9 TAHT HoT B FaReiiaar a3l FTEN W1, T, @3, 4, 975
1, e, T3 &7 G 7T [T T T & GHT HFT &G G GIR 57 T
T ST B FalNT BT &1 TTART F B SIS T BT Tl B &

57 i B T GaraT ge=iT 1547 47/

¥ UTelT T T el FORA1 <05 F Uiy e # ST ura o
1Y AETHS®Y SUIR W1 & FerSalu-wahea= o ST

TRUTARGRT HTH! HH Iasiiadl
(18.8%) 3R 3ifa# 3NTd ARG aoi

(0.18 UTH) &of fpa TaT| 1.02 3R 0.86 Tl R el

P HSRAT P Y IUIR Y4 3R
s & Ik wEEY BT FH
JeISAdT (52-55%) 3R Sifaqw
ARG I (0.32 UH) & gall
S TTS sy Uleur hfgar i, ti4 oiR
di5 & IRUTHRRY A R & I
WRteR fora, S fop & o e |
JTETSY STAR Hifsar iz ik i3
¥ gfvuEsy 9 gfg ek
FARelfadT &Sl g, ST fob A Sttt
o3 & A, & raclidl & AUl
7| & ot Rufaal & i e Uiz &1
Y IdTGA 3 3T & HRU &
b § O 39 31T Pl fewar el &
7 fora gRT 3fUATS T8 WIS Y&
YIS & PHRUT G AT ISW ITAR
G1-G3 & dgdR IdIeT UeH &I
TSR URTeor ¥ ggxmar T, ford uar
a6 1.5 B Qe HoRAT & AT
ISW IUTR & URUIFERGEY 7] FaHT
BT SIHATH IUTE I g |

&1 fA=gur

uf¥y dTd F WHedl, IHAR,

IdTe yoTet

P & BT 0T foeat T | T
¥ fere 1,600 ot wfiex & TR qr@E B
T UHR & IUARI & 1y ferar mar o,
3ryfa fEau, weea AT &
T ok M, WidheT™ R & 1|
fegur 3 ferg anforfoues fim wis &1
WWWWI lalcbd"l‘“‘cbl SUUNT
40 Ui OR oo T o1 3R i &
TG 60 T/ Hiex BT &= ¥ fora
T U7 UTdd & 120 fet & 9Te,
eI YRebdl dTdl dTeTd ¥ 90.93%
B TRl b AT 11.21 TH/BHIR
DI 3Nd IATGHT BRI B TS o

a7 27 - 93 s71e7 7 S e 7§ Hiar- T HT IawiT &
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37 28 - 2% Gueh) 7 TR H TSIGH 31 & GifT a9 TAET &7 3% Tawi/

fF WeeT™™ BT IUINT 7 B W
A= aTele ¥ 9.63 TH/3AR B
IATGHAT 3R 85.40% P SRS
FEEARIE

<& gurrelt § difFa aamg
1 gfes fAwrgT uv
TIH BTSN IS IIH 3t BT

RG]

Orelf 1 gfg SR BN Sl H R
PR B S & o o e BT T
TSI 3 (TTS) B T BT TS|
AU SHeqT N TBIBTIZTH F1SITH
& IO TR RAaTet 31dh BT IUGRT
o T 1| 31ch Y S-SR Higea
[0.00% (fE=UM), 0.10% (T1), 0.01%
(T2), 0.001% (T3) 3R 0.0001% (T4)]
& foe wite w0 9 feege far m
T | I RIS P! AP ST IS
o Jorgr Qfe o v o e
JUHIT & o8 35% W oT| o 77
P! i P TG & R TS & GHIfad
ST BT 37T A & foIE 100-
e sm3esk wanT fovar T ol
ESRERINRIE I RTINS
ol (TSTS&Y): 0.69+0.12 UTH) Bi Ufcl
3F 30 TT P R Y THAHRT Sbl |
grefasdh ¥ HUgId fbd1 | 3R
D ATTLHAT DI TOAT B T3 3R

a1 ufdde 2022

TS S8R 30 fof a& ufafe 3
IR YT 9 I, GIUBY 1 991 SR T 5
ol fea T, o a1e Siera= & 3id
Ao (801 38R fean a1 0.01% (E12)
Tes e e Sf H ¢ gome &
3idTid BB IER Jhex <l TS| 39
YR g AT & 3 BT ST I
TRRRE § G w2
fafier sftm gerdifagg
FiFiaviae gfs e w®
TUGUT U= 3R UTer YoITelt
DT YHTd

v, GI71Rg & AIMIC ure o ferg

3HATH WUGY TH@ 3R IR
T YU &1 Jedidh & ford aad

g far T ol TGN
(3.924 + 0.04 ) & g IdIed
T S BT IUANT IR 2 x 3
haciivad fEume qar fosar i o,
fS9H ugd HR® & ¥4 U TH e
et (Rreeifthe, SEIv® SR
T o faf goret & ary f=on
3R TN HRF & T T JUGU T
(30 3R 60 no/m3) T IUTNT faar
AT 71 50 AT & wRieur & ofd o,
IR fYHdd  IRIREG oM
i o @ UOMal (MXT18:
7.66+0.33 UTH: MXTO: 7.40.32 TTH)
# gol fopan T, 39 91 SRS
fI%eH (BFT18: 7.39+0.13; BFT9 :
6.15£0.3) & fpaT TATI ST UBR,
Al ITRefadl &R (96-100%)
A oof B TS, eIy ¥ Udr dan b
foriiaR il &1 98k i & Y
fracifee SR IUdie meTd
SHISAl | 33! ARg 9§ "aeH fobar o
Tl g

faraal derg iR ey
& faarw T T IRmuRTh
prss @) fafesia gaar &1
L GUES]

7 Emfetey ¥ five
Jurfaa  ¢t-smifee  nfafafy

a7 29 - 37 07 TTEU F7d] G SferiT- 3/ Grer= Jumferdl 7 gt 79
DT ZT1GRIT &7 3T siad TRiRe gor 3w Favaifaar
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IdTe yoTet

7 30. GRYZ FIRET &7 TGSITT 957 TS S TT30H S133) &7 &) ToFY] FUaR 3 [Bars o RIeHie sy BNHrs] &7

GITTIHD 31T &1 F9ar &/

XA aTd TS U IATORIE TpTS S
&1 quifa=0r fear mar wid= &
PET-21b (+) ddex ¥ @@ fwar
AT o7 3R WAT &) ifiafad &
@7l BL21  (DE3) pLysS
DTS BT ITATT FRb DI T3

TorEH oY fefeym, srgmfefa,
P T, HART o, o-TATSA,
UIg¥dc HI1gAW, Hxfygd
gigsur@™@Isafa®  wg1HIA,
TRRITARRRIA sUY 3R et TR
R4aer g, o s & ure ufshar § weg

At Tggun Al goadt IuErR
¥ fovg @  duemifclesy
DHITEIA BT WRIATHS APl
U ®Radl &1 gaqrd gfkomAr
UdT Iqdr § fob STawlS abe
T 9T UpIRsS-died R fiafa
®I Ferdl odHx UTaRe Yumd! @i
FSTAT §, 3 3¥HT IUT S
A F A & U U R favad
9 fafecfa woiec & w0 o fear
STE |

dgid & JIAMTIST ST
HT9IgISZT IATUTY &Y
HTRAT A aTet BIa Al

U R Fafgsge JaqTaad B
A & forg, sTaUe IdTe & frg
SUANT fort S aTa fafis e arar
S et (€ 1), Irad &t w7l (12),
T3 (1§ T 31TeT) 3R T4 (ATael T 31Te)
3R i & S B §e e TegH
S @1 3feggH favar T ot g
g &I gaT § I¥ ITAR 9g | oA
ftraafag sifafira dt M sk

g1 SUER & o, g B gor
T Y 4 ¢4, I 916 €12, €13 3R
T A FEmR ifiaafad gt T8 | Femd
H Praq ard fafdy averY Iemogaq
P! TGTHR YU DI THTIHTIRAT B
93T gobd €, e ofg, uferen sk

A 81 IR Ifcarad gt omgH A
3ifreafert TR § Heayu 3icR <

v
_

2
@
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-
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{
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L
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3T H 3 8 g 3

BFRf [

2
&
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37 37 - 2R, HTEERIRr FRT ve] FURT & 3V a-UaIEas & Jaide

MRNA SEeT(FT &TT

=

O R, N WA OO N 0O o
—

Relative expression (RQ)

FIAIEISZS AT # A T 37 32 - BIFIETESE 3 el TS Farga & G o, BRI GTETRTaE oI E
T (HTaT), Trgeac [ (ie), TRl fade (@), Jiv el ufds
73T (TpTTe) &7 BT JITAHB mRNA ST &/
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T T - $E @RI
@ EGEICRIGE]
ST

W A gl F forw O
Td S0y i 6 pras
PHsl & YA BT fA=qor
TSR 3 T ok wd It
g & Yo o {1y Srrshifdd! gord
TAfIf & wu H 7gR1Y & o forell
S UTEER (500 §a), IATRRT (500
), 3R Riggt (500 TR H PHas
P ol bl Sl H UTer ol e fabar|
WY dl THg & &=l Bl Uididt e
I B S! b Sial B (SO 3R

80-200 .

DI UGIH, GUGY, SHTER, YTt i urarl
famaIyor, Hehe T B qwTs AR drare
TeeH SRt da-tant Tfafafert & fae
HTagTNe U1 UaM fobar 3
TTareR 3R Riyg & g It IYg &
W A T TY I RN P s 3R
PPhe THA BPURRAAAIR
5% URING & IO Ht X F ¢
TRl ) RaamaT| 4-8 AEIHI &1 OTa
31afe 3 s1e;, TTeTer 3R Rigygr wagersh

37 33 - FACT F TG Beaw 3BT

37 34 - 7T @ gre T 3V 89 Pl dbe

550 . 550-1,275 ¥I.

f.

A R B H ST GRIGR] DI HHRT: AR
FHHST (PR 380-460 UTH) 3R &
FH Sl (IMPR: 650-1,275 TTH) o1,
3R 33.28 TRT @1 AR 31ffa Bt |

fafay yeem 3R waviy
AT & dgd AT iemar
I SdTGH

iftra gorreft & s fEraT sraraETg
e U SHRAT oMl AI5d Wis SanT
2 wrei feet TR &7 38 gar
¥ SR a1 g9t & FMoewy aEt

@R S (%)

2,33,500

50-120 UI.

800 . 300-420 91.

T - 2 FHG] & TR GIeT § GIEIT BIa9S FHE SN 1 Foi7 BT [davor
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35 35, 131 G TS/ 3 Faar Taie/7 sIawisfl & ded

TN TG T FT TG

o TG T THIGT & 1Y Sa-JRI&d
gunferal & ds9 uRuSsdr Big &1
JaTe fopar o gl |

o TR e faraT ST IaTe
T faft Ueem Tl @ srdfed
FRA 3R YR e i & forg
Rl 3ER & T H $HD! Y
&1 Udl T & foIT &1 I W fby
Y| TRAEUT-1 F g, <Y (100 Tah) H
18 fa=f @Y 3afy & IR e fora
SIGIHTY BT IATEA 3iciciithd
(AT, TA), BRI (TH), 3R
fArIeithe (TMX) OTaH vonferdl o
T T T | OYeqoT 11 3 e, SiTeia
FRAN IATeA &1 Gidhd fafid
dquitg aRTSt (10, 15, 20, 30, 40
3R 50 Tt & forar mam ut) gfemor-|
& S H, 3ilcIcithd shrdi, TA (0.360
+0.47 f&aT TF-1) &1 a1 #
frRiethe (TMX) 3R BRI
THgT, (TH) (1.22 £0.15 fam e-1) &
B! 31 (F<0.05) UeTER (1.3£0.95
fpaea-1) ool 1 T | TRierT 11 6 8,
U B 3T SR Idred o

Tgayy fygar &t 15, I=dn
(d1<0.05) IdTGHT (1.51+0.08 3
T-1) 50 Tt 3R 3T a1 40 YTt
(1.30£0.051 fbaT a9-1) & T BI TS|
gRu® SfaTe! &1 I=ad Ufa=id 40
et 3R 30 didid 7 gof fam mam
AT ATsd B Th-3MuTRd Sia-
IR ST & anfvifeud i

IdTe yoTet

g9 & Y THdiue drga uRuedl
3R & TU H 3P| ATUD BRI
& 1T U gR IId Tl g |

T UTdidle $fu, 7T
F7egr®1 |4

HeUY &5 & IR Ufe 18 &5 & 945
T & e U8 habRIY gsiee I
faflr SMPR & GRFRT F7/0ar (6 |
15 YA 3THR) THA fbu MW A1 39
P D T I &F I A DI T
Tfieft i1t & Tetree & Ay gt & st
T RyHiaid far a1 4Tl polyL.CO-
HCO (Carr et al., 2011) & UTZHRI &1
JUANT HXP ATShhy Il SHiiSd
Tagfic, 3g (@snars) S (700 s
F 1Y IRUR® 3R TSR adiet &
FHIH Bt ugaH $i 715 A | BT @1
I Sid IR AT, IR =Y
Y WA, I97 3R BIZeR (S 8.07,
3.15 3R 0.09% (SgSseya) F ey
far=eiwoT fopam am o1l gt o Febee
H tiua, fagd arcedr, BT Bre,
Fd IUAS BIEHRY R Iy
TECIoH IR oY ATIE S &bt ot g
forct St S 8.3, 3.408, 0.164, 0.67,
29.12 3R 3.75 8 3R 3UH! g1 de
THIheaR UIAHRU AHD! & 1Y P

o X
Y
|~ 3 ot
. a
L

127 36 - GG Gichiepic p1F, 9RARE Fiear sraHrg
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T T - $E @RI
7o EGEICRIGE]
ST

TS | & TRTHIT 425 AT XalTehl Pl
(7.1 941 SMBR & 0.28 UH) 77 7707
DI 2.4 T Hiex 8FHa (40 T x 60
It &7, ufd ed 25 ¥=A) & 17
SATHR Tl H QT AT 47| 35 el
R fawiRra Sftm amaf wis (1) 15
I USSR & 1Y 50 fircitefiex Qara
ITRRI F&IeH (106 / HUHY /
THUE) gaE IR UM dhfud 9
e T ATl 120 f&A &t urer safe
& UYTd PO BT ATEY 1.1 ATH &
AT PR deb Ug TR, 80% IR
& 1Y 374 U9 qoH aTalt il B
fReTar |

R Sd § Feffarar
afersifFarara

TR R HITE M e H
TS Tl I TH g B
ST B> HAIRT Wi &
foQ SrIpeaH SN O, TdUrd],
TIa 1 TexTs 3R UIeH & ot &
AFSGIGRU BT T g1 IHARGRA
AT & ¥ Tl Aard F Ui THA
foru U | THla Qe F TRy
3R Tewr Sial &I ger fear m, SR
Qe B fpeeR Y T T o &
Y THSRY ¢ H TR fvar |
T dremS wan s fhu e
TorFTH & ug e uiefuT SrdeiaH TR
SRR T81dT I AFDIGHd HRAT T
JE SUER onufd, URME SN
9 25 AH-2, 50 A2, 75 TH-2, 100
T2, 150 T2 3R 200 AH? dF
gl 7 100 efter T 45 fei & ferw
fu T 3| gRomH § uar 9 f& 3=
TISIR 50 T2 o Ur TR, I9dh
1 25 T2 3R 75 IH9-2 § grr |
IR HSRS! TN SFHadH dqurdl
T Ul I & s for <= wfeat
T8 IUER 3fYfd 15 T, 20 didict,
25 Tidic, 30 gigid, 35 Uidid, 40
Wit & Ty T o mar | aRome
o 20 YUt SR I TG 25 Uidict o
Jad QOISR S T | T Ui
TE0T I SIHATH RIS BT Tl
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A5 37 - TIOHT 7 & TR GF o b7 TR

35 38 - TIUTT F STEIR T o] GBI TR

A7 39, 75T & STYR T of! Sfrdifar vahR

A ® 5 W Tadq fear 9 gl
OROTH & F1d BT § fob TSR 0.5
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7 40. TATTIG & YyPST a7 dedic-8 FIE 1971 BT FGINT FR% 2020 B TTT THIFT 4fH/

{3 e 3R uRomt @ A faar
MY 3R 3feTT B SATTHAT &1 39
UPR P ¥ Tt Adrd el
AT Sferepifard [ sigmady
TaeH 3na R g ¥ Heg fie,
o URfYS SRR 997 50 42,
AU 20 UGS, Tag & HaeH @t
TeRTs 0.5 ¥ 0.75 Hiex 3R TagH &
45 RA 7

TTe o goi1  w=ile wff
TH1P| PTIUANT PRSP ST
PN & fore gt & aauitesor
& AT Wl &1 ugw=

M ST IuARIAT & HIRUT A0
T ¥ (THUTH) T 3feber g
R A, R w0 9§ faersie ot o
TS Sa! It 51 g8 2| fele IR
(3RT) FEfored Iuug et 3iR 3@
quicrHig faRiwdreft &1 fasmr gar &t
U BT ATH T B BT H YR

TTaTE TEOOE
L 1

\
B4E0N

HRAT &1 FeT Bt AUl BT ATHTT
B & [T Yo IuYad IuTE Bid
D1 Yl T b T a1 SefT-37eT
RS Relleg=E et Iuug ol &
1 gaTHS Hedid ot T §1
2020 &7 Ifed-2 3R dede-8 JeT
a3 S5 (GEE) ST dedl ¥
ST T 7T T | Il o qUish eI
IBih (FHTAGT R gawfd
FIfd gadhich) 3R el &I aqurar
gfafsear dqurdt gabie, dqurdr
JABID (Sl), Sl-I, SI-Il, SI-1I, AGUIT
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Soil salinity class

- MNon saline

I stighly saline
:l Moderately saline
B 1iichly saline
- Extremely saline
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T | IROTH | Ul o & [ dede-
8 1 g1 & WfeTd-2 wauii gey &t
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3R AU YT & STel1g Turer Ry
F YR W WYE BT I Wl Pt
Y YAl & e Sl & | g,
IS 3R USTE el H ggedt
i, FfFgw FFET Uiad &R i
oReETe Bl ¥ daulia Jord & T
TP T 7T 3R el Tura =Rl &1
SHM I TN UeA feu T
AU Yo &b A B PN
IAGHAT Il & YR W JHRIHd
fear m, S/ I= QUS> 3,000
fpa1/TdHe; n=79), 7809 (39 1,500-
3,000 feu/wds: n=37) 3R HH
Idledhal ([US) <500 fHi/uws;
n=8)l TA W gl & o9 WU
FHoRdl H ot fgar f, e
AP IAGH Wdl A 1.53+0.03 BT
3d 3RTE yefkia fear, 3R wem
wd MY Idee 9gEl A HER:
1.79£0.07 3R 0.930.07 &I 3gd

T |
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D a1 ¥ Afyd IdTad IHg
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BTD! AP UT| SaRicig iy Yord,
P! Fd HoRal TG 5 I A
8 I THTHIT 1.5 % 3RTE TR b G
AUIT & T d B R §] TAEgdH
3 iR Ired & YR Ul T B
1.8 ¥ 3 RTT T HId I Bl
IdGHal § HH S/ TS g1 A
AU T T o Bt gaT |
FHART T T, I, 3R <1.0, 7
FFAT B Wt & fow Iugad el ©
3R THF URUTHRGEY HH IdTGHdl
F HROT S GG IR Bl g | ST
%1 fspy § for Tia ofa &) e
FHERT GRATON, TSATT 3R T H
Siaefeitg i urad o 9 96 W6 8
3R @R YOI & STelg TUraT @R &b
STYR TR RIM BT I Well & Sara
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Verd1 &1 gHIfad &3 81 Sdarg
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PR TG Gare TR d a7 § 3R
g saETet 39 R 1R g1 Fgad
AR URad & Ufd e Hag=iad
q &, I SR A 'R R TE
get forar Oer R & 81 ad9 Aisa
ST &0 YR & °T AT ara
STl ot It Werd &1 STha o,
St I ATgR TR IRA STerdrg geraf
¥ o g1 g & o R 9ra
TGl THTGRITEH TRI BT 99 b
TR, Y WEs b WK gfg, ada
G, AT oM, 3idftie SRS &
faa, AR devar uRady, saRa
T SR -pfd fag | ugam U
TRI B! e HEd &b YR R I o
T 3R fARAYOTees UeTIshH ufshdl-
TR SFATEaar fa=eloor &1 Ui
PR 4o gRI SIS] 7| Y-S
TH1b! BT SUANT HXPb THY VeIl
U ®34 & fau Au fey e iR
GAdIpd oI &I THIPpd bl T 5|

YT q Udl Iadl § fb de A
TUUASR UHE, e aul, Y-

i fag @ik g & ufa 3=

a7 42, FTR-TIEH] YT & STl yoiet Tere] & et & 17 7577 @/ TR BT S e 2, e
. . ) i yRadd & ufd Aead Gagaiadr iR

ST # Tatpa TE-AMGS T THUAN B o oo o serdir S 35 o
[EEGLLIGC R AR R VerdT eIip+ N N

wfehar aemia SrfAfdraan TieRuy Uil § uRkady AT SR Sardiy e &1 sreag a1 T, 29%
fa=eryor &1 IUERT FXD &= B IRER d1d 3R a1 & BRI 3R 14.3% & 37 Tag-<ierar o &

&g

T HS Rl Mg:{;{iia2+ Na+/K+ Ratio ﬁ(‘ﬁd’f@)
3=d Idlqehdl (Td)
T : 3US >3,000 fH a1 /TwS 1.5398+ 0.0317° | 1.4848+ 0.0481> | 249.24+ 22.16° | 238.13+6.71°
HHH IdIqhdl (TH)
TH: 1,500-3,000 & I11./THs 1.7931+ 0.07842 | 1.2015+ 0.0615¢ | 208.60+ 39.69° | 231.41+14.02°
[BIERCICERITCS)
Td: < 1,500 f&.I1/tHs 0.9385+ 0.0743¢ | 1.9424+ 0.05162 | 422.07+ 59.21® | 417.81+85.972
% iRt 21.0222 13.2998 49433 15.7609
iReIE] < 0.0001 < 0.0001 0.0086 < 0.0001

TAHT 3 - EIRTTT, GoAIT S AT H GReITT ST BTl & ST @I YoieT 71 & S/afe RIHev (T7=139)1 H1 &1 SiFa+vas &
&Y 5 & [5G7 T 81 9 &1 BT & T S-S/ GRIGPT S/&r p <0.05 T¥ U TEeqqul 3/ aia &/
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IS & IRU TS F IR & Wi
TR ! HH PR & oY Jehicties TGy
T Hidl & ITANT BT TS BT
AR BT g | forfien it (¥eweH),
P I 3R PledIs dd I BT
T IU-IdG, I & fgare A giar

7 11 - 37777 SfT6T (15705
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WP AT -

Held (CSM-0%)

CSM-raw (5%)

CSM-raw (10%)

CSM- ferm. (5%)

CSM- ferm. (10%)

o .)M 1.71+.003 1.71£0.003 1.72+0.003 1.72+0.003 1.72+0.003
(;T"jig““'”’ T 4 19:0.04° 4.18+0.010 3.77+0.04° 419+0.01b 4.15+0.06 b
oI ATH %+ 144.76+2.94° 143.77+1.08° 119.801.71° 143.13£0.24° 141.5543.52°
THGISR** 2.13£0.03 2.1240.01 1.8+0.02 2.12+0.002 2.10£0.04
THHISR* 2.86+0.06° 2.86+0.02° 3.10£0.12b 2.87+0.01° 2.78+0.04°
TS 3R* 1.16+0.020 1.17£0.01° 1.08+0.04° 1.16+0.01° 1.20+0.02°
JReITAd% 90+00 90+00 83.33+3.33 90+0.00 86.67+3.33

* P <05, ** P <01, a, b values bearing different superscript in a row differ significantly.

TIIPT 3. 17177 HieT & GHIGY & [T &l & G/ 13T T HER G 07, Jfer) &7 7a<i=

R o FUINT T ST aTe et T
UTEY e 8 SR Srdendd o B
R IUAH §| TH Joraait & SMER
AP SR S iUaa Hoawr & THERH
TR BT AL A & [T T YA
T T T | SHHT UISUT TJ0Ta H gUR

FRA & o, foien @t & ST
TFICTeRTHT SUTNT b i frl adb
31 3R fhUa gRT Iu=mid fobar
7| TR § gad faear dia @)
T 30.40+0.10% %S WIcH, 5.07+0.02%
fafrs, 18.26 +0.06% WISER 3R

a7 12 - L?G‘?Fﬂ H?%ﬁ lﬁ?@’ q% T FANRT TR 577‘77? &} IS

a1 ufdde 2022
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5.29+0.04% IRG U1 T, Sfaifas fbfoad
HITqTd o 31.56+0.14% HS WH,
4.87+0.02% faIfUrs, 17.18 + 0.06%
WISER 3R 5.44 + 0.02% IRG I 3|
3 w1 fpuaH ofrere wadt & Yy
fear war y11 o (FIFw), ST




WTHWH-5% (C11), Hedl STITH-10%
@), fpivgd Hugud-5% @3) 3R 5
Td 10% TRE! ! Gall BT W= ¥
o foaa deaur-10% (€14) &) iHa
HIF Ui MIWWSTIY 3R
rsaifafufes ufiie SER TR
U T ¥ 198 UG 500 TR THIRU
o AP CHH 10 H42 el &
fore &= ufaa & simafora fasam )
3R THSitamR fAga, ¢, A3 iR A
¥ o9 Igagul ¥ U 9 i 16t 3 srafes
3 # It Wefter S1H! HH 8 MU
gYfere I8 feps fHesrar mar fob fomren
A (@) B 5% b WX adb AMH
fapaT ST TedT § Sefe fbvad gwy,
JaTe UeRiH & wHehar fau e o7
Tlergl SMER T THGRA TR d1 10%
IP IGTaT Sl Yahell g |

3reitar He affrfea smer
& Y o gFrHTAG B
L]

el +ft STl &1 @ $a ard o
WIS &1 GNTEM ATHT 60-70% BIdl
81 i wree &= # Turaangef IRy
M BT ¢ SR SRR IUP
URUMRGEY IdTGT dfd IS
Bl 81 39 JHE & GHIYE & g
ST SR HH AN aTd WIS &1
ITEN TR O TaHg & IdTe
=T &1 g A & e T
AT foan Tar ATl 1,500 I Wex &
@R wetg gt & gferbe dramst o
50 /A WMR F T W
4 FFrEg dNa &1 HeRu faear
7| TP ATeTd Bl 33% FHS W 3R
5% forftrs (=) & a1y w4
Y Iuds It § GUR foban T TRy

g T, Sefe gWR dee &

A N 3R forfors TR & Iy 4%
Toltal GEfd Bie ([SUER) & 1Y
Yaffa fear man <Fl &€ wis
STSHITIR-THET F PRI Bt Bis
e # OR fPe 1T A1 gt ured

3afy & 100 f&Al & sid o =
TR (12 719) B ga1 & Toirar Raamg
T ST 1 Siftw TRIRS a9+ (10
M) HH U, Afpd Tollan Bis I
faam e shim § I= ITReifad
3ty | woie smenfed 3R e
BIS & URUTRGRTY $d SN
IATE HH: 1.8 TH/THS 3R 1.78
T/UHS | Tl emRd wig o
Ide Anra/few S m o wH Al
TSiIel We & 1y i o1 3 i
Ui SR SMb¥d oW T §
Sefd Yo gU IadTe (2 fie Iarem)
A DS SR Tt 3@ 71| Hdt AT,
T & AT & SRME UM & §819
P BRI TS H HH AU 3R I
TGATIT & BRI Gl YIRS g
o gfim 3t afg w3 ot
firewfb=r Fr7iw Fr7la -
33 Wis # fhertia ar

U7 Td @

7ol & dd & qof
ufaITu= &1 faerg, ua=
3R AT UTYd IR UHTd

=i a1 T el & od &I gferuiid
PR ol UTAITTD T1- 313 FHeah (U,
A TN SSH-ARSSH 3R
feEl-fIfife® smeR TR fby Tw
3| IR & 5okl U JdTed aeul
TRl & YA TP Th TSR
SRUTH Jumelt # 60 faeiia smeR
w few o oun
(223.1%5.16%) B! AT H o g1
(180.8+3.67%) & HHA H
forerdte ufawimo & wry e e
3MER # Wewlthy &0 Asfer &t
3fs oot HA gt S USR
(1.76, 2.53 3R 1.46 /MM W)
DI o H g fOh=rea (1,53, 2.39
3R 1.25 gumsht W) faamdt mi

Tolldl STeTivd Wis &1 SUINT &b
o7 gFHE T qAATHD IdTeH WSk

(crl%r%&nww

P ST (16 T1./TUHS)

IR (%)

IS R ARIND aui- (1)

THYBR

IdIe drTd (/i)

178

TIICIBT 4 TeAleT] STEIRT FiS & FGF1T & G} TAHT BT Jr7Idd Ida

u’;

pls
[37 13 - Tolier & gifaT 57 &7 I
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135 14 - TS [@TTT T 317 BT 7 (T
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WP AT -
CIGE]

THYT

fazatom ﬁ}ﬁﬁﬁiﬁ 3R FasQC oIl
JUINT s T TT T | = TOradl
g 8¢l ® WR TARR GRI
foremftrer S (et
fChaChal.1; TRIHE:
GCA_902362185.1) & I1Y HY fbar
T T

Fa HaeR, frendla & sca o=
TR T dTdll a0 Ha3ferd o 281
SISl U Y SR Iy ), Al & Ad
& Ufa=ITT ¥ 315 o9 g ®9 9
I Y T 3 ARG = Tpd fear
& frerfld iR #@ell & ad
yfag g # g 43 ofiF S
TS € 3R 88 o 3U-WaIes B
Feoiten AT > fI2AY0r 3 Wy = J
Tha foar g fr feedliad & g
TR = 01 e bR B uTe
& ) BT Y B 31§ ok Uy
HH U USTgH Wwrsd SR 3fdd:
oo™ & wry ufkafdd gan g1 oia ot
3MER B 3agas Bt uRre & gl

fa7 15 - e Hla g1 g8 & 3 & TITRITT O¥ Ua-3g Wbl [5R] 7 ladika
&Y G T o7 (S5

3. 16. [5357 HieT a7 H5c] 3 Ge7 TIaTTaT @iy T8 [5eb /9T 53R 7 34RT v &

a1 ufdde 2022
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7T T (S e g O freafte forifere wlre, et
JgfHeuiss Tﬁﬁiﬁﬁrﬁm W}ﬂa?l @g aﬁmm
B o s o st Wt TRrs &1 Wi sl 5
A I 3R UTeH ¥ U fhu
MG T 99F [T FIae s
'g AT Hﬁilgﬁljlmlguj ﬁ-ﬁm &Fﬁ-%w@g
AR IRTE ferife m
YT UTE T ST
B Q;:mjﬂ HEH S U WWW a'ﬁ ag
ﬁ*‘”\“ﬁwﬁ REARRALGA 3R U &9 T il ¥ Tpe fopar
mﬁmmgfmmﬁm; AT 3R I d IRUSHT 3R S
e e & foru wrafers uoe 3MeR fasia
-3 B o oTT 5 UIep ] b fARRANUT
7 17, ey & gy 15y iy a7 1kl 7 5737 ¥yl ot amf ?W%I ferd Hresfer 3 TRt
133.07, 81.53; 323.4,331.24
e TR & AR W o 3t oS e Y oRRRT T o ﬂm/(mo o o 3
ue ﬁéa@qﬂ Wi DI PH gaﬂﬁ%;. FAE Hosforal & AIURMET (161.9 3R 136.2
?&mmd‘r qgf&mijéwa S S, R, U Used) | [HCITH/100 ) 3R Uehd (387.1 3R
Gﬁ%lqﬂﬁ@ﬁm‘lﬂﬁs&m@ﬁ 3R et uftre MipTee & hlersfie 5435 R/ 100 T1M) A RiteTge
' ; 3R &
T Freafen @ SR oy o R A w T W O Smmiee e s
¥ amazad B TR MR fore ot craferom fazayor fasar mar 1S HTt ' '
B Fa ST UIferd GOl & SISTRR H G0 aaRa!
W@ﬁ%wwqﬁmﬁm YTl RNASeq CARIVE]]



3000

2500

2000

mC16:0
mCl6:1

1500

mC18:0

1000

mCl18:1

500 -

Female Female
muscle  liver Wild
cultured

Female
muscle
wild

Female

cultured

mC18:2c
mC20:4

C20:5
Female Female C22:6

ovary Wild  ovary
cultured

liver

37 18 - T 3R DT §F Faq 3 [3/%7 3/71 7 g e s giwrseT

27 19 - grgcie @ [305% 5 TERfaT
TIEH BT I PRSP GIgT HIi BT
3T HTTT fFvaT

(176.28 3MR 183.5 fAreiumay/100 um)
FI g # HAR: e S &R
31Ty (245.9, 207.6 FATE/100 7H)
T[T TR

I AT T 31 SawRIT
ICACE

U § S99 & T R SHIgan
(WIS I BT 1%) B TH 3R
IReTfecs UU & IAIT gRT fafira
IS QR & SST T T | 31 S/awT
fpva & forg wis & urt firarex
TR o T o1 arfes WS ot T
HET 35-50% ¢ SY 3R 3P a1
TIUHUS ¥ 3ffeladfd (@ 121°C, 20
forre & forg) fopan | wis arft &
28- 35°C & ATIHM TR Y 3@ 7T
7| fohUd® &1 ga1d 0.5-1 fa/AHr
3R 30 RYITA F Gare & ofid Y
IGT T YT AP ST & 91
fpuae 3 fa (72 €¢) I SR @1 TR |
fofUaa Wwis &I 80°C W PR

93

TIyur U @Te]

PR D qIG [HHTel T AT S8 B g
AR & FepTa a3 famt e 4u
T @ & fod a1 |

fpuaq & SR A HIfTd
gfe ¥ AR

fpvaa & SR TERRaw
rgeR gf faerwor

T THUEUS @ 24 B, 48 6, 72 T
@efieRu § Usd SR defieRu &
%) P R W forg 7T 3R AE
fuRor & forg Iua fee MUl @
FrEorT &t 1 Fuifa s & fog
AV M 3R SERIRA fRid
Hifsqw & 9y 9gAEs  H19q
TSR BT AT fovam T T | e
A & Y SRFART a9 fmfar
@E-TifEan ¥ Ay & HER JOR
fopar mar o1 TRy H HiHE 10
T FEOR TS GRT gERATY
FIZo% HIAT D1 3814 fobar mam o1l
H&g H, fpuad & a1 1 AT HIS DI 9
firciiciier THeaey ® RyHiaRd fear
T YTl 39 $© Hdbs & oY gamT
T SR 9§ 39 SAIgeH & 1
1R i o S | A B G [
TIUEY # RyFEaRd &R fear
3fd H, uqen fear w1 HIgad &
100 pL SEFARA AW §d 3R
SRHERd  foRia ifsom o
yHiaRd far man At 9 ugad 3
fef & fau fifsaw & 300c W
IRgee fhar mr un aRom &1
QANTI0 HIAHT S aTell 3IHRAl &
U H gd fobar T Bl

TS g § b @ Frgorie] 1 @
ST & HH G I IR S
P 24 °¢ I1G SIPHRA g | 48 €9
3R 729 TP, T T30 T HHT:
6 3R 7 AT a0 ¢ TS | STFART IeT
T 3R SRFARA feRRia Hifsaw
AT BT g FEovaEn Ryl § gy
U T SR g gk fau gy
fevaT ufpan &1 7w Tad) ek
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T T - $E @RI
7o EGEICRIGE]
STHYT

A. niger quantity during solid state fermentation in
Dichloran Rose Bengal Medium

24 a8 60 72

A

quantity/g feed (Log10)

B

A. niger quantity during solid state fermentation in
Dichloran Glycerol medium

2 48 60 72

C

iger quantity/g feed (Log10)

R & w1y ot aeigd [ man g |
TERIeT  FIgev dielT]
faferaar

a1 ufdde 2022

g FZorR ! ity 3 & fere fasfoaa
BIg Al & 1 8¢ & T 80°C W
TH % 3R 3P 915 3 feAl b U
T RaTehR foaT T | ST o TR S

g fpar W g1 ddTiRRr
dawaf,  dawdy g
Zerifrg TEd, oM™
T, TAGARIGN i,

a1 8, " Ay e mrem
STSFARA Il ST 3R STSIARA
frereRia Hifgam 7 forar mman ot afvomy
4 garma faan fo 8o foult Ay wR
T AfSpaarA v 7sove! 4 @ ds

FARET AT 3R MU T St
Tl @1 fafie srerTa aaid! &t
ST FRd §U Qud fbar T

TIHIg SRl uiRfufas o
o forar m SR gergfedwd

FH HR A1 a7 99.99% g F/F7v TN B g Bt TR AR WRT AAT

el &Y ARA § gery g
ORI SR G314 &dl & 3 100% STy
fAfspaar 9o ug=m & forg aromH iR
ST ATUE ST BT AR AFDIHd IR
B ALIHAT |
Yergfewmd Ui 3R WRT
g $Y # 95 AT
& fore wurfaa gea Qara
CARSIE|

Y& QAT YERYfehed BT TP Hid
T e § B3 IEiufFed AfH! o1
JdTEH HR THhd g off TFd 3R I
W R fae & fow Jgae g
€ graiifs, 34 I, 9gd HH il
BT gergfedhd ToN 3R Seiig Hiy o
Jd YN & fau 98 WM W

A. niger count/g feed (Log10)
crNuwRUGN®

@
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2 &

8
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g w
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2 &
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PN 4 I TN & Gedihd
foram |

T 4 UgHl SR T HRGH B
TG dc I 3T fora | geu Raret
USfadl &t UgdH & fo wuTdHS
faiwarsit 3iR amuifaes weror quie @
JUAnT fasar T o1l Wi gade
ger ofadl ¥ udl Far f smiffRT
TR &1 AN §ST1 § 3R DA T
HI-AARI |R B3 IHa gl ¢ al
9gd $4 g1 39 Hif$a )R 591 3=
TArsfe TfaRfiadr weRkia &t (=)
Tolg TRURHCH WrH (THSEN)
& AIYFeD AT HSR H Sfaiid
PN o I fby o ara faftrs
TEHNE $! Y oo & 1

J=ad WeH IRl (%) ¢ AREr
(62.46 + 3.45) T IW TS, T TTE
FANTT FTT (49.48 + 3.8) 3R .
Framemft 43.07 + 1.78) H T TS
TRaes ? & o Bt o § o
JearT (33.08 + 2.18) H I= (U
<0.05) forfrs gl (%) 3t 7 3R
P 918 & FGFAN (20.11 + 1.02)
3R o7 Hpaar (18.35 + 1.02) B
F B

TaHd geA Raid @ Bl TS
MBTSTenT (Bt TRs ®1%) I yaT T
& 7 A/FR7mrs o Rardt &1 ga o
didier@Res el Tt (diguwy)
BT Ufa=rd (69.51) I=dH 71 FIguty
F1 3= ufaRd femifaes TRTs, -
forife TRre (Siay, y-fe e



U7 Td @

7 22, GEH TG ST SR JeRGIRHT 01 BT JedidT 3 T HIY 7 373 S77a1T F T8 SR

357 23, STYNERT Tat] BT @77 s77iT
HEBIAE (Q) SR O ©icl § 5957 g% ()

7 24, T ©iel 3V & 5 qed Siaret

] St S CIa AR

RIS & SR UT| TeRary T, §
PUFA TRt 56.32% ®, SR 39d
T =Y Y foriferss TR iR -
fordf® TR (GLA, y-iFkfA®
TRYS) &1 IR UT| SHTUcARD

70
H Total Protein
60 -
50 -
40 -
30

20 4

10 -

0 -

e @Yy &1 I ufawd T
figadm (25.2) T &1 T, ISP I
&, it (17.77) & a1 ) o,
AT (9.19) H SIHURITZD
R @Ity &1 I=an ufaerd o
T

Wi & e Y& Rara & fafta
UTGU-ITfAE 3R UStSHTRSe Ton
P1 3egg fopar T ([ 5)1 Faar
7T (48.85+3.18) IR 2 dfgwen
45.83+1.17) & WYANADS o |
FIP & (U <0.05) T BAIID
IRl @St ofieg off-1 & &9 o
) S T, IIF 9IS g AR
R @11 T AR (8.9240.92) 3R
TR (7.262£0.05) & HYANID

M Total Lipid

gracilis sp
weissflogii

ysis galbana

Chlorella marina  Arthrospira maxima

oculata

SHETT-SfCTT HEETTH & T TR IS, fry 25 gy qeay Darey Ty &) e aRar (% G Jarel & e i)

v )
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WP AT -

Chaetoceros Thalassiosira Tetraselmis Isochrysis Nannochloropsis Chlorella Arthrospira
gracilis weissflogii sp galbana oculata marina maxima
14:0 10.23 7.62 1.08 20.56 408 0.69 0.49
15:0 0.84 3.9 1.42 0.74 0.4 17 0.15
16:0 20.04 14.8 15.15 447 19.3 14.42 7.13
17:0 0.43 1.36 0.6 0.52 0.43 0.12 0.28
18:0 10.56 35 1.46 1.81 6.55 1.57 1.6
20:0 0.14 1.95 2.15 0.64 0.04 0.14 2.63
22:00 -- 0.57 331 1.24 0.21 -- 0.18
24:00 0.14 0.86 0.56 0.35 0.6 0.22 0.83
3SFA 42.38 34.56 25.73 30.33 31.61 18.86 13.45
14:1n7 5.47 1.55 0.22 0.81 0.11 -- --
16:1n7 20.58 22.5 2.24 6.08 17.93 4.04 0.96
17:01 3.76 2.52 0.56 0.93 0.4 0.27 0.05
18:1n9 7.34 12.39 3.36 16.01 11.69 17.62 8.29
20:1n11 0.15 -- 1.21 0.14 0.48 -- --
24:1n 0.22 048 - 0.41 0.36 -- 7.31
~ IMUFA 37.52 39.44 7.59 24.38 30.97 21.93 16.6
18:2n6 2.03 0.66 15.67 6.54 3.73 11.97 12.86
18:3n6 2.13 153 2.58 7.53 0.18 0.51 9.63
18:3n3 2.13 0.82 15.24 20.29 6.24 15.79 11.88
20:2n6 0.52 0.75 11.9 0.32 0.61 0.39 0.41
20:3n6 14 0.53 03 - 043 - 10.87
20:4n6 0.6 0.15 03 -- 0.08 -- 11
20:5n3 54 17.77 8.39 1.01 252 0.31 8.62
22:5.n3 o 0.78 0.39 0.41 5 o 0.41
22:6n3 0.96 2.25 1.55 9.19 0.95 03 374
 JPUFA 15.17 25.24 56.32 45.29 37.42 29.27 69.51
3 B 3T DI AT H FIBT 3T ¢
(cﬁ<0.05) CaS| m:ﬁgg TrEht (QTITrﬁ B T. weissflogii B A. maxima W Tetraselmis sp
3‘|’R§ \—yﬁ_1 37 =g ]}[ ) w ngl 501 B C. gracilis M /. galbana = N. oculata
. o . ] C ]
ﬁ _Qa_ ﬂ % P( % f‘:‘_ ﬂ Gﬁ'_'] 40 marina
& w0 H Fad) & T 0, ITdH 30 -
T @ AT (5.8240.6) GRT
UeRId &1 715, 39 a1 &1 g7l o
(4.9£0.02) hT R ETI
0 -+
H"'-I'Iﬁﬂ ﬁ&ﬂ@ﬂﬁﬁm%ﬁmﬁﬁﬁ TPC (mg GAE g-1) TFC(mg RE g-1) TAA (mgg-1)
eI 31 & SaTRY T 7 ot /3;25. P Blfcren G, i FralAIsS G SR
ey fooar wanr (o) | 9t 9 55 77 o vdimise TR
S, 3 81ds (20.52+0.35 e, .
busfd (18.32:0.52 il SR . o degmferemw (14.50:0.20 firfh) ot SR oy el AT & Fres gwas)
IRIEHIAIeHH (19.48+0.84)  RITTD 3 s Py & Rgmar SR o ST 1 SiR Ut o o avalt
il (@ @-wrserasiE) gRT A gyl & (d <0.05) ) WA BT R
i # T BISER 1 g o 3 o) difraa AT i
A 3 HIZHITH! 3(h S g1 H  gfomd & g8 Wy & /3 o a7d% ot ST o wulﬁrﬁr
B! ifeh (0 <0.05) A1 & FGFAN  FrFehair & RBTRHTS e 3ER™ Aqrat
3 AR 315 o 91566018 e ot SharoRieh TR o e g? q& L3l

forelh), At buste (14.47:0.78 ) SR mregpiverTel o g B 1) 31
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w7 o "
m Isochrysis galbana
Arthrospira maxima

Diameter of inhibition zone
»
S

0 -
Vibrio harveyi

Vibrio

campbellii

Vibrio parahaemolyticus

T 27 - Qe FareT 3fcb & A9 &7 BT 1T (200 plfwel))

T geA Rara YT e W §
3R I IO YpTSd, WIfewdr 3R
ARl o & wROT 3T wis #
fthereiiel & fdpeq & TUH AN S 1
M AT T I et
3R Seraferaadt Tt & Ty Jea
3R ImuRIeht fafafrn w1 et
T | 39 1A A T TAHT
e draf (v 18, sigd ao:
19.71421.62 firefium) & fama iR
JAeiadl TR &H FaTd Reb! I Jad
TER & YU BT o gar awmman)
STATT TRTAT A S Yol & s
F=d M Il & H18 Tgaygul iR
T axIfaT (&7 FTTTt 43.07+1.78%,
TR TG 42.11+2.55%; Ut >0.05) |
grale, & g &t ge fafrs
IR Ceriafaraat (10.56+0.27%)
DI T H BTt 3D (@ <0.05) 31fAH
(20.11£1.02%) &t | TSRS Tt
wRre ([@quw) &t 7@ & A
@I ga B Coafty Tt § H1ot

& (dt <0.05) Trft W oty &
Fagarfie qan o ey sidh
SR fafaat dveaifcic s & faes
IeEH ¥ ¥ I vy fe@mar
1| S0P T, 7 FHHTEY MR
(0, 0.5, 1, 3R 1.5 fa-1 omeR) & &7
FTFTT (THA) 3R SRR THt
(TET) & T S{THT-S1QT JHGRH] &
1Y 42 T 1 SRR TRi&UT o
foan T ot | AU ga T H TET,
TET,,, TET,., THA,,, THA _ H STt
3ifelep (f<0.05) Tt gy T 7| 37
3{TERI &1 e H TET, , (0.94+0.029)
T e U ¥ 3 (p<0.05) TS
ST (WG) &l 7T | g0 bt et
HJUER TET,,, TET,,, TET,,, THA
3R THA,, & BT! 31 o1 Fe
(WG) @1 711 UT| 31 GRUTH] A faebry
IR AHGRI THTE 3R T TS
geA Sffa & faars uferty e & g
JEaR ATMURIE 07 BT Wb faam iR

TIyur U @Te]

Y YBR Adl & 916 T & RS
Sita IR B AHERI THTE BT Hobd
fiyaar 81 37 Gwifdd ger ara gad
3MER ST & Yl TR F SRM
Y07 3R WRY WH Te R Gebd &
3R INT B Y137 BT HH HR JHhd &
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U1 g fob SieT-3feT Ut faferaf
¥ STaqg, Udwic amal § g SitaT]
araret sram ft 3R wifwgew,
JaifEgey iR Ufaeaaciar ¥
Tt off, St pa Sacifar sreTet @1
TATHIT 40% 2ft | Traf fasr & g St
BT S B ot oft o 81 A
eI R IATGd I aral fawr

BTG HRA areh yunerat H SR
B IATETEr 3R ATIHIITA I B
fafa A & for Tiemife s -Aeawiar
el 3MER U T SUART B
WY JeY 3eaad & oy Iuatt
B

fafsrat Fuaeh 7~ @1
TURLA ¥R S Sraaet

g Fusd TH TE™  oidTg
RTeHS § S U i & mrsf
uIfad a1 81 g FI%! 8¢ dF &t
57595 q firdar Jaar 8 S8R 3/RR
3cfid o 3! TTAd U &I TS ]
30 & FyFaTal @ fawga S udr
Tl o Tt & 3 fysand § o far
TS S IR-INTSd, TGfe
T TR-GAde R IRt
SffcriaeRie SHE Urol UfeRIel Tur|
gafery, 3 geAsl & IugH & fau

ENIRESIES
WA Jae

T8 7% LB3, LB10, LB135, LB198,
LB314 3R LB503 &I AT 3R
Uopfedl Wewid W gehita faar
T Usfe greKIs deW @ P
ds @@ 773948040 (LB3) I
1043975381 (LB503) 3R N50 TaTg
9,445 bp (LB3) ¥ 13,049 bp (LB135)
| TTS SRTER BT IUANT I Sraet
frar w1 SR A e F
TN TR e gRT 3 3R i
uiferer foran mar o1l ot 88 Tl |
TR WRIT et ot o gt
TR 99 T 100% UT SN 3= oGl
et 3fisel &1 ufafifi aar 21
S &1 3THR 5.62 ¥ 5.74 THS
¥ &9 U1l & Fygd Tass03 o
Al oS IR G o,
o fow oifgn SH & Ty @
fhamie &1 Tithsl & ¥ U hIaa
1 IR YT T S gaRT HIENME 2
& AToHD g & iR @ il

a7 44 - 131591 $TFIT L B503 FT THIT e

121

arffer ufeaed 2022



T T - $E @RI
7 Seroitg gre
U

137 45 - [Afsrg) v G 131391 5738 7 GaplT urerd Wi 1 Ao
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3Ty TS P gAY & fog
SIHIH BT S BT fa=eIwoT faa S @t
&

gt grds 3R &t Fyadiw
ST TR wR g4 diel
Pl & g forAgR i
o1 AT A AP e o1
gma

YR iR F3 20 b A R =T
T 3R UaE § s 7Y ¥ 577
I3 @t ga et 81 Belersfies = u
J g 3 AHD o df PUFA AR
@ Sfa~AY uiy ey I FHA §
T8 SR-SIR TTerd UgaH gl 81 8
IETad! SR Sap famal & &
o iy e g fob S TR ™
WITH BIAHT GIABRS & AR 3D
TR Y =0T B TG g2} TeleH &b
o Tewaquf 81 TS &1 udl @ &
fQ1g, 57 SIASITy 3R W 371 i
faRiwarefi & for off 57d59iR ot dvaes
B YD B TS Tl BT Y (T
TAR faaivor 3 e fear fas 3 fire
¥ faudla, <Rileied TR R & Praeh
@ = 30) & T T &R PNl &1
feior va € Wl off &7 (@ = 5)

did wfqal @ Fefo e gg

ENIRESIES
WA Jae

@I=1) & s B! T A GRT

TIRASISNE SeTeY (T=105) TR JUA
@ &rFs AR & Fvah & TA B
S fazawor grT gala o1l a8
g1 T {6 a7 &5 H 90% T 3
Tl o GepioT fbvad & for SR
B ¢ ERiiTy TR W dier 31
HIAH! &b T34 & ol forieR) ok o
FUGAB 95% T e T & 3 oA
1 HH Bl & (39 UPR U6 ITH TR
IR g8 Bicii-at st 8) | gHR gRomy
T3 A g9 39 & 5 U girie )R
SHaTo] &t e YR w9 & Fuacs
& FUH S A Mg, el i
Rt i & e7a5 e Tha gl

HEELSER BIGCIRG/A
Fyad] . grds o od~]
gt e RTTT v ot
afafden & Hiar faves
TP ar 3R gfmde
HATR

qaee  Sud/fawadar iR
e IaegR I 9HsH & o
FA 17 T, . HuSd @d=5), 9.
g3 (@=5), 4t 3Mafy @a=2), dt.
AfHRTTY (@=2) IR dt. SRfreT

Mortality (%) after challenge in leg white shrimp

Control

V. jasicida 25398

V. rotiferianus 21460
V. rotiferianus 21456
V. owensii 25443T

V. owensii 25430

V. harveyi SB1

V. harveyi 19643

V. harveyi 11226
V. harveyi 7890

V. harveyi LMG4044T
V campbellii 11216T
V campbellii BB120
V campbellii LB503

V campbellii LB102

V. campbellii LB10

o

20 40

60 80 100 120

a7 46 - 5134 TS P [AfF Fomiadl & Ty gid & 1 §g a7 9
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TS T & o Bt TS| 3z fhu
T %t ®, 19 &Y. uae @astio,
TAS102 3R TASI503) 3R oY, g1ds
(TATHS 7890, TATHS 19643 3R
THEH) 3Afe oS Y| BTaiies,
A, =R, . AfevRaTa iR &
SRS & Tt UPR TR-ITHS Y|
. Fuaehl, 9. 7S SR A, sfia=it &
FS Sy H e 0 @
|

fafaat Fgaei® fag
AETH® ¥ad ersH
WdtemR fas Ry foear mar

T E7T3F 3R & Fygeor g1ds wis
STt it 3R fhfteer 2adt o v
RN & | S99 Ugdl 60 /39 6735
@ sfa~iR & RIS fog
faves MR AETHES fkad <IgH
URASIR Ut faw iy fovu 2 | vroies
fafsara 3 faare fem &1 iR sgrar
[ & forg, . Huae & A ts
ARG dRdIdd T TSR TIEER
e Rya faram 7T 4TI U U AIHR HI
TgaM a4 & fo, Uep faviess O e
faweryor faram am U1 afkome & SR
TR, UTSFR fSog & fof hdc, fatA 3iR
angR T 9 a1 747 4T S99 U,
fatA SiH &1 fefd P arel THRS A
958U UfReTen 19 BT ITe fovaT U1 i
100% Tae-T=id 3R fafkiy ot Afp=
¥ fgag (few) 7o o1 fgag @
TeIfId Tl 1 0 R & ol fatA 3TR
hdc ! ferd H=A aral i iR TR
fawfyd forT T S 100% Faga=ha,
100% fafRry 2 SR g fgaa @ Taifda
el 9 gad A1)
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LIGEE
THYT

T T - $E @RI
P 3] :

57 47, 31591 $uach &1 7737 74T #v7 & o7 RIer 15 ISR grsavl &7 Gaq==fcar Jiv 3T g4 - 100 & @9 1-3
3 s} 4-6 & &1F% 7-8 a1 G} 9 & TS 10 & VRBRTTT 17 & vAfITIGRHT 12 o KIeHiRHT 13 &1
ggarere 14 & @i} 15 O FARIGG: 16 YT TR 17 FFIRIITT NI 18 THNTHD 179707

WRT ST Y= yeifaai
H gSIdl HhHUT BT SR
3R gga™

HERTY H 9 Td Urferd Aol Yanfadl
T Roid HehHUT BT e+ foam T |
RE WReldt YepHUT ) gueh faar T
3R ITPT UgTH B T3 AT
FIerTg [Hf7E B ugd uelc,
ST GRICIeTE Ui URSHd o &Y
H ot 18 ff, S Furds fae SR

a1 ufdde 2022

3UTfaeh Uga faftl & HaoH o HeeH
fSome fru T urgTRY (143F: 5'-TGC
CTT ATC AGC TNTCGA TTG TAG
-3 3fR 145R : 5' =TTC AGN TTT
GCAACC ATA CTT CCC-3) & I1Y
180N SRSITT SfiF T o aifere
XA B TG TG FHASTFTEAT
HACTTAR FEATT ST CHIFACT
H PIg TRolIdY YepHor Tt uran |

7ol ¥ TR Ngfedss

&% &q § hRI- (TU®)

124

@1 oiq R, Forit 3R
UHTIHTIRAT

el § g9-BIe BRI (LF)
SUEOR BRI &3 UHRIRINRS
FRRTA PHOUgy R doRA
TR oY guTdt & ¥ i fear
4T 81 QTRAP 4000 LC-MS/MS
R BHIGISTIATNE 3reqgH, Hifs
IS BT GRET B 3Mbeid A &
for R Wew  siyfmei
(4.7120.01 UTH) H A DI ARIND



ENIRESIES
WA Jae

Lane M- 100 bp Marker
Lane 1, 2- Samples found positive
Lane 3- Negative control

3T 48 - BITH [BIFHT 1805 rDNA 3/ BT B TachiszrT

goH/fT & AR 5, 25 3R 50
ot /fBar BT SfelT-3eT JRIDH
21 & dap & &R, fovam T | 7oAt
®! ghcIar, Rt 3R LF
ST & forw fazaryor fasan war| ag
o 1 b LF erRifd fafeadia
IR ¥ 10 AT 96 3R IUEAR B

3af § fiF 1 9% Sfaw U I
Riga o1 (o) BHGIERACS
STl § Ul 9 & b R, farst
3R AFGURRY & LF &1 WR 0.01
Uidied &t am W7 [@asie) & 9y
Sife YoM & 28 9 i a® gAad
d® Ugd TN WR TH R3S

T ftd Wis § LF AT &1 &*
d 3% me@gul 3R & @ T
3 TS W & WReflariet &
U H LF BT ST GRIE 3R gt
EREGIE

st uTer= ot | fafsar

T 49, 77T 3% qeeianeiel] forR &1 Joriara feecideicon, qQuegeiT 7 1307 Tge] 3 Ged Febwpe [5TRIG™ &1 1G]
TIE BT (), 7R T G707 (), Tlede BT (), 1x 5x 3N 10x/ IRTESTHT ST QTR BT & Gred T

P RRT 3T FF97 T & G G Gicie ST 8UITIZeT & ry [Afe0 #v dIch §9ITIse His gv 917 &1 T4} Fuar
51 7 g § FeqH giaad! aargead gRadT &y &/ TF U5 & @her gy 13 97 7 39far T 8/
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T T - $E @RI
P 3] :

P I8 P § e U EUEE  ARNdel F 9-an

ufeRieht 2riarsae 16SIDNA 3(IHHUN & YR | B
fAralsiedadiar-taugt T E) SR ity & e 7
X B UgaH fafed B & forg, Ffchg yenfad! o1

i R () ¥ & Wafifa fean mn

S g TareH 7 RiSERE w3 ShanRish 1Rk F R ser

yfersits $Re N A HI TSI ife oiR Sy BRI B

W g 1 BRI 1 8| ELHFEE S-S udiewr fbar mn Tds

[JHSIFTCIBANS1 A ®1 /A97]  sara & 5 TRfafy 20.16+1.6 fiedt

Fysel b Raemts Mo TRl g & Fewh a7 F Ay 99 g

AT S STl Sfer oot T o1l i & o 7t @1 o 50~ el Fudel & foeg vl
golifd & Uga Sd IMEAHE 3R s 2 3 TRy
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TR HoTel & ST ¥ i Iod # i
I ot O fAsRid 8 36T § SR 9& 3
fARAR o foTT I o 70+ o Torg STefig Torar
| AR AfFE Weed & TU H Rl
P 3TN & | GRATUT (n=52), TSI (n=28)
3R ISRIM (n=50) J T e Y Sfaeiciiar
R I (ST T T T St
TUTGRIT <R} 3R 3T TR 3 ferg faweryor
o | STt & forg R SrFHaaH
el & SR W, Tt I3 1 90% 4 i
T G BT Iugad el & Wik
Uold & I A | ot &RIadn SFpadd
T 3 iR 2, STafes gRarom SR oA &
P 8% 3R 12% T & 400 difiew I
3T A GOl foha TN G HAR o SRR
R I e o i Iugerd T bl e
T 31l IO | 2t I SIE ToT 3R
BRATOT BTRIF UT| PR / o feRrad SFar
F T T IoRIF & T BT UfRid e
S (86%) U, TP TG BRI (42%) 3R
Tl (28%) U | ISR o 1! H UicRr &bt
TR I8S HH YT 3R UsTe T SR 7 ARt
T B po e, oA F ST
T 1 U Sg1 Uiawid faftver efafies 3R
STl TuTad AT Sl 3 forg Srdperan et
& iR 11 3, S =il & fob T siawichta
T TR & 3T AR & o Ted Suge ©
(=R

A HRITAl & $H B & fow
Tifsan arsacbe HT UHIT :
STeitg TuraT, Uy faer, ufave
R w9 IMEAfAF Aucs! $t
CIE

fqRieig &aff o IR & T BT SUANT
3 a1 e T I et &
@Y TP aS) a1 g1 TR wE A gy
&1 g b WifsuH ar38ethe (NaHSO,) ol
RITT B HH B BT TG 33T fdwed



weft Y gafaror

A. Haryana

1
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I

[

i

|

I

i

i

H

I

|

|

i

.
o o O o
~ n < m

so|dwes %

00¢<

00¢ 03 00T
00T 0309
09 010¢
070101
01>

000T<

000T 03 009
009 03 00€
00€ 03 00T
00¢ 03 00T
007>

000T<

000T ©3 00%
00% 03 00C
00¢ 03 00T
007>

ETAS
S¢-ST
ST 01§
q>

009<
009-00S
005-00t
005-00¢
00c¢-0zT
(7424

Magnesium (ppm)  Potassium (ppm)

Calcium (ppm)

Salinity (ppt)

Alkalinity (ppm as

CaC03)

Water parameters

B. Punjab

o
(]

o
o0

o
~

o O o o
O n < o

sajdwes %

o
N

o
-

o

00¢<

00¢ 03 00T
00T 0309
0901 0¢
0z 0101
01>

000T<

000T 01 009
009 01 00€
00€ 01 00¢
00Z 01 00T
00T>

0001<

000T 01 00t
00t 03 00¢
00Z 01 00T
00T>

S
SC-ST
ST 01g
5>

009<
009-00S
00S-00%
005-00¢
00z-0¢T
0cT>

Potassium (ppm)
| I-

Magnesium (ppm)

Calcium (ppm)

Salinity (ppt)

Alkalinity (ppm as

CaC03)

Water parameters

C. Rajasthan

o
~

00¢<

00¢ 03 00T
00T 031 09
09 030¢
0z 0101
01>

000T<

000T 03 009
009 03 00€
00€ 03 00T
00¢ 03 00T
001>

000T<

000T 01 0017
00% 03 00T
00¢ 03 00T
001>

§e<
S¢St
ST10 S
9>

009<

009-00S
00S-00%
00S-00¢

. ooz-otT
I ozt>

O O O O o o o
O 1n < om N

sajdwes %

Magnesium (ppm)  Potassium (ppm)

Calcium (ppm)

Salinity (ppt)

Alkalinity (ppm as

CaCo3)

Water parameters

37 1 - A ERIIT B. TSI 3R C. ASTRYIT & SfTRIAT @I y7eT FT FHeHer
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T T - $E @RI
@ EGEICRIGE]

ST

120 -
100 -

@
o
|

Animal weight (%)
oy (2]
o o

N
o o
J |

T1 T2 T3 T4 T5 T6
Total alkalinity (ppm as CaCOj)
m25ppt =2 ppt

[ 2. 3977 13T GV ¥ NaHSO4 GIRT Talferd &I &7 THid

8 -
6 -
4 -
2
0 -
T1 T2 T3 T4 T5

Total alkalinity (ppm as CaCO;)

pH

mmm 25 ppt before SBS mmmm 25 ppt after SBS
——2 ppt before SBS 2 ppt after SBS

37 3 - 57 & Hge 7 GRadT Uv NaHSO4 &T THIF

THC (106 cfu/ml)

T1 T2 T3 T4 T5 T6
Total alkalinity (ppm as CaCO,)

m25ppt =2 ppt

[@F 4. THC (cfu/mi) FAFTT G¥ NaHSO4 ERT TaTerd &RITar &1 TH1T
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8, T 1.3 3R 1.6 didfiem AT & 1
fdier oI HH: 2 3R 25 Wi aqurar
TR ¥ Bl & | I b1 T[urarT, fara
3R Si9 IR AU ST IR NaHSO,
JYTd S I & fag, 0. gamg W)
e et o IuaRi fdm (@), 600
didied (@), ET600 I T 300 (&),
600 ¥ 200 (), 300 (€1,) ), 3R 300 ¥
200 (T,) & A8 d Ueb HeH & ferg wlfebl
Wsomﬁrﬂaaﬁﬁﬁmaavmsﬁ
2 3R 25 Tidfict & siafa ue vanT fasan
AT UT1 Al B SaReitadT st ot
SR & &t ga B I AqUIT R e
R A G 25.6 3R 31.3% U, IR HH
QU R &Y, SR &, H HAR: 70.4 IR
68.9% 2| < daurref 7 T, SR T,
& o9 ®I5 dgaqul sfax gt Tl
NaHSO, & SIUaNT & YIud TeATEHD
U Y HH 8 TN 3R TH 37 & iR
A 1 771 NaHSO, & SUanT §
au wmht ¥ $1E Heayul ggard Tgt
B3| S $d &Rl & dgd Pd
gHRITSe Al H ot 3fRk NaHSO, &

Je1 ¥ 96 T3 | fFpy & dR |, 3=
&rar e sl B ¥ FA &
fT NaHS O, 1 RITTIRRT &1 S Feheht
g (= 2-4)1

e fira Jugur a9l

H fifag a9y ureH

H BT FoIfeT

HE ST P [T SR SrRiTgT i
et Y vonferdt # ST 3Ye 3R
3{T3CYC o NTEH b S{GYYRUN Hl FHS
Fforg & aomT & Ry S et e oo
Yl (THS)), 20/TH: (HH) , 40/TH(HEH),
3R 60/TF (3= TR TS SATSCSR TS YaRT
60 foAi aes fasar T T | fafs g uraeat
T HIa SolieTT o ST o fold T T
ZYC 3R ST3eYe HTa- T SR e
F TR delTsl b ofet 3R e o dhla 37t
& ST HISTNT faar T T 3% (41.51%)
3R HeOH (33.40%) TUGYT T H Tay
31 B ZAYC HET Y BT S, Safd I
TR I H WIS ¥ Sday Hla 37g¢
(33.57%) BT 8 | T 3M3eYe b Wi

e By gafaRo

TTGUT e bl URaTE foh T feT e opT 3iet
TR 3R B | T MY H T hTHRT
AT A TRUTed (54479%) & Sl
o, 3R TeOH (49.68%) Td I (49.51%)
TR Il o it 3ifdiep SicR =g T g,
HeAH SR S GIRUI oIl H e ST
T Pl iR e 18,30, 27.75 31R
3273% 8| SR laH SHT3eye FETTgu
T H TR 31 (11.22%) SRS TG
e T T HH (4.48%) | BT FoifeTT
TR 3 Tl alfe & i ureH &
T TR A HeE e g (R 5-7) |

TPI5S 3R M &
TARAfSTRHE & fow
Tghifaad aYfs &1 fasra

TSSO THISS (H,S) SR sifar
B WRT we Sy yonferat & g
fOvQ Aeraiagey AT ST § S %
uiferd Sl & forg a9 SR g &1
PRUIEA § | TGO TS PTPIE
Wt uga Ay TR aftia gim & o
fauTea 9T ST ©, Safe i B

CARBON INPUTS

KgC/Ha

. III I“ II‘ ||| |||

KgC/Ha

hhhhhhhhhhh

CARBON OUTPUTS

mm I I I I

TOTAL INPUTS

STOCKING DENSITY

UNACCOUNTED-134.31 Kg
(SEDIMENT ACCUMULATION-258Kg)

2474.79KgC/Ha

1991.05KgC/Ha -

7 /1/

—
J 2863.54KgClHa
2997.85KgC/Ha

2304.16KgC/Ha
UNACCOUNTED-170.63 Kg

(SEDIMENT ACCUMULATION-403 Kg)

TOTAL OUTPUTS

1767.72KgC/Ha
UNACCOUNTED-223.32 Kg
(SEDIMENT ACCUMULATION-657.75Kg)

37 5 - ot THET GIcTT B BT 379 A SIFCYE (1 FIT 8929%) THE &7 & HFIR 37 &I &/
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T T - $E @RI
P 3] :

57 6 - ot FFEYT greT § FeT HaT bt
WWWW%%M%?/W

37 7 - f TAEG GIT7 B F BIa FAIGT 7 HICYE BT TNTGTT GIET
Wiwﬁ/ﬂsﬁmgﬁf
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e didiey ¥ 31f¥e g1 a-rg &1
PR F9qT 8| JpIgs fauTadar
(epTss AT saifar -
Tgsfis) & wHT & fau o8
aEHIfegd Yadq & WR Ut &
JIATaROT Y S{ET a1 1 471 0.1%
WHR 3 (FED) & Y TTHT
QRS (3fBTaD) 3R Wlh! TRaT
WWQ’QQ’ HESISERSIES]
FHerdt § It YHTaHTRAr & forg
ad/agfg &1 geate faar mn
T SpTae Hfsar ot gan o
Pt Hfgar & daife @t gfa
3R GepT3S SHTaitepur e T
FIae MfsarH 24 92 F @iy o
ATUE GhISS BT i Gafdl a0
A 26% & GHTEA 45 3R 57% &
R, Safes sreprelfes Hifsar & fzzor
& 11% & GH1aa T8 20 3R 26% &
= 1 37 gad=t Bt smifrar
SHTRIIHRT G/l BT SHTH T ST
Wrgas Hifear # +ft favar mar o1, st
249 DT AT T 33 Y 86% & &
ft| WR 9 & araraRo § HHR:
TAEHTSS 3R I Aeraienged
& guTdl IraRAfsTRE & fag
FHATSMCICIBS 3R geRcihd
Jeifvaa saiféar & dada &
TG &1 Wiergifed & *9 |
o fd fpar SO ar g (= 8, 9) 1
Tyifaa sfid v
ygfaroiiy wiemifes &
¥ H dfdes this
CEAIRCIEIRIVIEEL

afaarg & eidyRy, dTaug,
foreacR ok faeqyre foral & fua
10 & gA@zraTea arersl (Ut drare
25 M) fSrep! 90T wR 5 9 25
dididt ft, 9 efid ¥ g Sftarg
AT ¥ U U T 3 $R
SISy e ofid Td yafar
Narfes & U § ITd! g&rdl &
forg 1ur e fba B 1 30 At




7 8 - PIHP (0.1% THW 33) 3¢
BT TH HISTT 7 T GRT TopI3s
SfiFfiavor

TRrs Saryeh &1 e B 167"
Rarma e dedy & IuanT
UM B TS| B SM3AIaey ufd,
fggiFlFT gelafyaa (LB1/
ONA495586), FHFTTCTI T THETH
(LB2/ ON491817), dacididg dlecy
(LB3/ ON479264), TeRIHIHT BiHgH
(LB4/ON478992), T¥IBIHT 677
(LB5/ON478991) 3R gevidplag
&V~ (LB6) / ON564885) = SgaX

90 -
80 -
70 -
:607
350 -

€ 40 |

5
0D 600
it

30 -

20 -

10 -

womgd Tfafafy, s JeeHet 7

e By gafaRo

M Sulphide
= Ammonia

Control  SOB1 SOB2 SOB3 SOB4 SOBS SOB6

Enrichments

37 9 - T73fisf GRT Gop15S 3R
STNIGT HT TF Tref S e0r

et ok ot & SrERAfSTeR & w4

Fyaet] ol G199 R & KpFeHy  H W} & g g1 Tl & o9 Plg

¥ e SiaroRieh mfafafy g §
3R 1T %Y &1 12.33 9 21.00 foeft
¥ d9, fitg 7.0 R S8R Ifg, IPHY
sfer-witifea nfafafy (74.45 9
91.14%) 3R gESHINRA (77 ¥
99.93%) B | 3 Aifded TRTS Sadifan
T 707 1 Ue=F TR, HIeS Aad
Bl drs 3R UM B et Bl H B

i! ;‘Pf 4

-
s
.-="""'-I
Ll e e oy e AOATTY 1)
i

faRieh nifafafer =1et urg 718, < et
P G gunferdl & Huifdd Aeciud
Plped Te AR ygiaRuiig giemifes
& U H 9P IUUNT BT G4 31§
(= 10-14)|

galfbfore RPMaadifaq
Tl TaSidamedt-13

137 10 - o, THHT B Hlid & efFcs OIS JFITT @ BIseies 2

133

arffer ufeaed 2022



T T - $E @RI
F g ;

CIGE]

SHU

oD
o
3

0.6
0.4
0.2 I I I
. | [ | N
1B1 182 183

Zone of inhibition (mm)
= = N
o v o

v

R 11 - D OIS FFINTT
STEEIICH P1 gorgH Tarar

97 (): [RGIRT TR wiel iR Sfgeicice
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0.131+0.005 0.096+0.014 0.120+0.010° 0.055+0.003"
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Namkhana Kakdwip Namkhana Kakdwip
Salinity (ppt) Salinity (ppt) Soil Texture Soil Texture
2%
u<5 u Silty clay loam u Silty clay loam
= Silty clay u Silty clay
u5t0 10 =510 10 = Clay loam = Clay loam
=>10 =>10 = Clay © Clay
5%

Total alkalinity (ppm as

CaCo3)
15%
= <100
100 to 200
m>200

6% __Total alkalinity (ppm as

CaCo03)
<100
=100 to 200
=>200

5% pH

m<75
m75t085
n>85

pH
m<75
m751t085
m>85

Calcium (ppm)

14% u<60
= 60-120
=120-180
u>180

Calcium (ppm)

<60

= 60-120
w120-180
= >180

Electrical conductivity

ds/m)
<2
m2t04
n>4

Electrical conductivity

m<2

m2t04

‘dSlm)

Magnesium (ppm)

m<180
=180 to 360
360 to 720
=>720

Magnesium (ppm)

m<180
=180 to 360
m 360 to 720
u>720

Organic carbon (%)

m<0.5
m05t01
=1lto 15
w>15

Organic carbon (%)

11% m<0.5
=05t01
“1ltol5
w>15

Mg/Ca ratio

m<14

Mg/Ca ratio

Available N (mg/lOOg)

2%

Auvailable N (mg/100g)

1%

m<]
=lto2

m<l
mlto2
n>2

5%

=05t01
"1ltol1l5
n>15

H141028 metd 5510 10 =510 10
sl "141028 101015
=>28 “10to 15
=>28 >15 =>15
Ca/K ratio Ca/K ratio Auvailable P (mg/100g) Available P (mg/100g)

m<0.5
=05t01
“1lto1l5
w>15
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ﬁﬁ?hm%? 381 g i aH L-W TaY
AdIYHT (°C) (Log W=Log a+b Log L)

082 |« 098  LogW = 0.823 Log L- 0.1787
1ﬂ=n 30 2.68 068 = 099  Log W= 0.6859 Log L- 0.3185
fTpferet 32 132 183 | 099 LogW = 1.8316 Log L- 0.3185
%mm 34 0.01 137 | 099 | LogW = 1.3775 Log L- 0.7274
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B 81 e aromH | 9fg & Iy
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Larvae Fry
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-%--Q10 —e—AAR
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37 20 - 28°C, 30°C, 32°C IR 34°C TR SfFHIId b3 & raf 175 BRI Y & §U U T 7 Hech) &7
SFHTT BT GUT S SFF T TIAHIT ST (ARR) @ [1T FAH FTTHIT T (Q10) HIF/

Fqurarst, araHT R grsuiR®
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3 R 3R ufg Arers (e srgurd 2
21, THR 12-15 TH) BT W-WIHT
Ao @) & SR Ui S{e-31eT
TQUEIE (0, 5, 10, 15 3R 20 i),
& T PR Wi do = @R
(HS) T Tl T 3R 3P Fedd
Fqurareft #f sfgsi & fore fvd fan

A B

T TSRS SS9y (STTHiS%)
% M § TP Agayul SR (Ut <0.05)
o7, S 10 didfidt (25.3) TR 3= WR 3R
20 Tt (16.1) R I HH TR W
o, 3R UCIAR D TSR (TITH3M)
HPIE Hgeaqul Serclia et ol STged
I (840-898 um), 8 (83-88%)
3R BRI R (68-88%) 0, 5 3R 10
W @t <0.05) d HTHT SHfF A1
5-10 T @qurdn (dt <0.05) H @rat
P ITARSNIAT (25-28%) DI e
| 7g ey fAeren ma § & Tafy

g7, gl A uRuedl UTe g3 3R
0-20 YIHET &t AqUrar & SiSw gafl,
TSP A, Uo 3R dral urer
¥ forg ame=f @aurdr 0-10 dididt &
sl (= 21, 22, 23)1

95 Yrefioit
ATIHT 91 § YR IR
farfis wr 1 9uE

TS I & URUTHRaEY RS
3R STeitg aro # g, urfera it
¥ faopr, uferen R 3R Tamo=g

D E

a7 21 - o7 gl araf @ o ] & 5 i} ot 10 i) &1 15 didie] & 2o didiet

100 -
90 A
80 A
70 A
60 -
50 A
40 A
30 A
20 A
10 4

Values %

0 5 10 15
Salinities
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&
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faat ao wer anT forar mman ur) g 150 -
P ACHT-SATRMIS TR (538MR78%) & 0
Tl <l 3MTeR vfdfe fau e 3= feifus
TR (7.8%) BT 30 3R 33°C W, Ura 50 -

TR YDRIHD UHIG UST UR=¢ AH 27C53% 27C78% 30C53% 30C7.8% 33C53% 33C7.8%
TG (27 °C) WR| TAUHM G H

T AT AT bl GG &b T /27 24 - /707 g o2 o7 770 5777 70 92 (@7

gyt cifRppin fasdwo & fqu T T SR 7S &R @ 7

FUCTUTFaTe o1 faeryor fasar mar a1l

300

Weight gain (%)

Treatment

U f6U TN = T€9 &1 FastQC
v0.11.9 BT SUTIT b TUTaTT & forg
3R Q@'E? P! Trimmomatic-0.39 &1

I HReb feH T T 1| STAR-

2.7.10a (WIESRTS TIGPPY TaTEHe 30(53%.3007.8% h o

T U BT ST HRab F-Turadl

9rat fer for U 5w @1 7 FAET

Ty ST (GCF_003789085.1_ 2530 2717 8%) _
ASM378908v1) § HY favam 71T T 3R

ghg CIfEPUY DI RSEM-1.3.3 (RNA 0 * 100 0 20 =0 0

- -Hedg 919 THURYT -

A RTAEOIRE) ) FTSTNTIRG AHAGGE /27 25 - /3= o7} 77 G S =7 i1 ffag &l a7t srare 12w 70 o
SR GG T Tl SagEr  dAEE A o @l faia siiew

Differentially expressed genes

fasm Surit gRT fave s i siftveafad

faaiwor SR T TrT ¥ uar g

% fe 3 farfrs Swam 7 W Enriched Pathways in 27(7.8%) vs 30(7.8%) up

TgTogy, T % iR TuHdtes

Ryprferr A S Sowit wamaeg & wnfire ’ 3 * Glyine, serine and threonine
=T AT ol fafrafid #vas araae « Proximal tubule bicarbonate
T & B4 fFar g1 (== 24-26) 2 r:fr‘fvm;::mbo.ism

Qe uRFRIAE & siefa ‘
IH Sedrg ﬁ W Gﬁ? 2 ' = Adipocytokine signaling pathway
YRd & faftm Wit =m! ’

. fa7 26 - 27 (7.8%) FTIH 30 (7.8%) SIYACE T IMHT TTZ T4
@R, ISR, 3MTY TSR, R (e (e
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Afqgy), W AFeH (142 felt
ARTTT) BT =M 3T |
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125 28, 1315 Tomifagl & 6w CTMax &7 Fifsde gialatda

a1 ufdde 2022

142

Ty fafid dgurar w3t iR gfe,
JRGNAdT 3R IRTIRUIAT & RO}
A udr¥al b o gvEgaggEl § 3R
AGUTAT H YR BT ST B, STafdp,
. &% 7 W quid &1 g A
I AT & Ul IgaR Fg-I=iTerd
fears & (= 30)!



e By gafaRo

CTMin M.dobsoni
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GRS €IS QU UF 3 oz gy oy o1 fo epralt R
SRR ARPIRARTET RAR T oy arrg ekt et ) waoren
SIS B SUCTHP AR PIUBITIRA vy ey <t 31 a7t b &

ST OIS W TRHA AIGH 31 ge-aif
& UNRUMTHEEY daurdT § SEAH®
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e ¥ Tfiee Idie-/Aud TagR
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gfRadeiear fazeror faar mar i)
fazaurd wiiee JareT A ufhacidaeR

T &1 YHHT BT Tdl Idl il g
Thad & T T 3HDHT SHTId YfFeT
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IR FeTiad! &1 START STei ™
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H fRRAT 3R U= &t Bl T TqE
fefar &1 fawa § sife fafte dive
TRl & ARSI SevaRH firg
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P! Afd S a1d o d arareRo
H1 yHSAl AEgayl 31 v
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s ure o sy faxewor
3R ST yae
dierg o S urael @@m-15) o
IdTe SR fazawur iR 3% Use
& fou we sremma fear mar
URITIEEITT §9ciiTE (FUad) & HRUI
B ard gUcIfpufes
A RARIS 3R (i) 3R ®13e
Wie Rigm Ry (Seyuauyd) &
PR EH a0 R1Ee Wie W oY TgE
RN & BRI G aTell 8T, Hed b HaH
H 40-70% & sta Bt 8| UTAdh! B 40%
IS BT & d8d 2.95 TR IUI/GHIR
3R 70% IU € & d8d 9.22 ARR
I/RRWR B! e g g3, s
gz ot stfad el & 5.42 @R
FYY/BHRTR BT AT g1 (=11 1)1

1t feari & 91y ST & AYST
(CTETRT) T G311 b TR ot TorarlT
e g1 Sy o7 fSe HRU Ius o
30-60% 1 811 s | TaUTeH INT 45% qH
TG g1 & T Ueb U@ JdTe s
T 3R &fd B 7 FH3A & o I et
JER faehey & | aerex | greft g urerep!
B SRS B Y T P Afero! TR BT
BT AT HH AT & §, uraed! A
SR T 0 o =0 T 9 a1 ST/
o urer & a1y fAfda W<t @1 sroema
3 AU 27,000 TUY/FHRAT T
1,00,000502)/5 T &1 Y[ e 31fof faam
Ig <1 T o footeft e 89 &t fRufa o
T o oY TR ER 1 Xaaferd (3iTel-%Te)
FRA & forg Tl § W1E ST TR
fepg e A

it waa S Idre fae

Y 2020-21 (@ANESIT, 2022) & I
3T BT YT Fh 3N1ffep fazamor farar
T 3R A T T b i e
T & e AiNg Aaue emdr 4%
iftrgm & gry ufd oy 750 Hs 3 At
3 UPR, G&H BN AaLghdl Ul
13,000 RIS ST AT B T8 o, S



Income in Lakh Rs/ha
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SIS CACRIE]
Td fasr

-9.224

70% loss

Fig. 1. Income loss in shrimp farming due to diseases (Lakh I/ha)

FaaE o TR Borerdrsl gRT
e SO &31 R UG Bl o &
@it 1)1 T Ayl fRufd
Hivg ot o5t TP RE df SR i
HUFGl DI AHIFD HAHI B
IP9E B W U 3R G W®
ol & IR B 3R St IF
g ugd B sfargat o | i eik
RN B0 % Ugd &I giadT 9
gt &Y 3T agd dsht ¥ A @
S 9 favg ¥ v ergu-ia

3R TgTantt s St 3 Wgad ® U
Y TH M A ST IdTG s
foar ok 38 eEEsR 2022
7 oiRGcad IwORg  Hudl
fafes, = feweht g™ o
TI5563RUI0118d103200506 & TTY
YR ST oM faswm uftieror
(SRS P U iRt foban

R IR0

M @ W WER &1 gadq

3gd IRATAH &< 3.7% A Y& Bl &
3R B & WM 3R HaegH T
PHR P AN & YR WR 8.5% AP
ot §1 O BEd TRE gM, 8rufq
70% ¥ A6 Bud &fd, &1 [Rufa o
e fPaH & sEd g, afe Big
B, A Ferd & a1G 3 fa% & 80%
I gafTaeT e qhar g1 faml &
T 3 aTelt o HfgAreal o
e shfem, it gfs &R ofR = &

Tipe ST (779 77152 — AT arTd 2230/fF 3.

1 3y Y 71,921 6,34,672 8.82 20,29,651 291.95 583.90 10,218.22
2 GIENEIR] 8,600 44,735 5.20 11,96,401 20.58 41.16 720.23
3 ORI 8,986 50,410 561 12,90,263 23.19 4638 811.60
4 3 8,600 44,735 5.20 11,96,401 20.58 41.16 720.23
5 Fd 1,08,526 | 8,15,745 7.52 17,28,815 375.24 750.49 13,133.49
TRIR ST (79 Zi77S17) — IdTe ARt 2250/f6.3.
1 Ui §a | 50,000 19,190 0.38 95,950 9.60 19.19 335.83
2 I 2,813.85 | 1,128.98 0.40 1,00,306 0.56 1.13 19.76
3 3y g 2,591 5,222 2.02 5,03,860 2.61 522 91.39
4 Ffed 2,175 1,000 0.46 1,14,943 0.50 1.00 17.50
5 3 616.15 | 1,075.02 1.74 4,36,184 0.54 1.08 18.81
Fd 58,196 27,616 047 1,18,634 13.81 27.62 483.28
(3TUR 3l QTI'EﬂngTQ 2022; www.mpeda.gov.in)
FIAHT 1 - YR J ST FHHTT & iherT Fiv ST 7 & 1377 812 B &7 FIoie
161 aiftfes Ufdaad 2022



T T - $E @RI
7o ECEICRIGE
STHYT

o R & G5l & aqdH Ide §
ofie gt fovam mar At

e Fer Ao ureH
BT AR

o & e | T8, f-m-3mse
3R -3¢ TRU AT B 1 ufd vhe
10,000 ASA! TH & HSRUT T &
1Y 50 ¥ 60 ot & o T urem
fopar mar| v adf § R ureH &
Iwl B N fear mar, o
UHfad U I A Awiadi,
fRy  u I wRry fery iR
fAdead! @R 9@ & Wl ¥ U=
HTHR H ASfeAl BT 3MER A
AT| &7 B Brdcs BIs & 1Y Tt
TER &1 DI w1 81 At | ufd =6 ufa
THe THhd 3T 1.65 G ¥Ud HI
S{TH TN T AT | GSelt & Sl &b
fore ufvae T Yo Tadll & PR, g,
JUTNT fhT 71T aT89 & UpR W AR
PR § 3R 1,000 fpaiHier & fo
T foam a1 uikag Yo 10 ¥ 14
I Ui &t T

I &1 |-30 3M13¢ UTeH T =4
¥ $un fofd & §¢fiell, garemdeit
3R HEWjer Al & 3R IHd U
F & B BT ST g1 T 3,000
4,000 THS STHH HI-T-3{13< UIaH &
e o | fpa Ui 9y 3 BT A §,
o ufd waa 1-3 39 Ufd uws
4,000 ¥ 10,000 3AIfarBT3M (BRI
&1 9@ BT gl a3 6.0 @
STATT THHSR & Y 3HBR &
wU # I shm/ueicy, aidt mafemr,
foh=IR faerftar enfe &1 IuanT fasar|
M IR W, ufd faT ufd wws 30
fopaiim Sifad Aol faars o o,
St @rd 30 ¥ 35 ¥WE ufd
fam | &<l 3t T8 STReNfadl &%
85 ¥ 90% ¥ 3w ot 3 g H
SRT 100 UH P 3HTBR BT 8
TS| fHPR Al &1 fasha geg 90 @
100 T Ufa 77 ot
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FHn T & 2,500 ¥ 3,000 THS & A
e W-3mee ureq o
et 3id ure 3iafy 18 A ot
3Fd HSRUI T 2,000 T ufd
THs 47| HS Ut & I B § T
WUGIR A3 faafoar &1 IuanT
60 ¥ 6.5 P! THURIR & IqY §9
M WR ofifad HivH & &0 ¥ far
Srar o7l geend d faentuar &1 50
fpam ufd R vfd T T R T
fo mar 3R ureH @t 3afy & I
efR-4fR 3 Fgrax 300 fHaum ufd
fe ® fan man Shfaa faenftan &t
DT 30 H 45 TU/fB71. Al Fwn
S o 90% ¥ 3if¥e foeraml 3 18
e B U 3af & 91g 80% B
fq JReNfadl & F Y 3-4
P Q™ a5 &1 BUd T & BT
e fasa g 560 ¥ 580 TUT/fH .
YT| IR WR BRI ¥ 73 & GRE
P St W@
TREE de & fiorT
T T YRR

Frled & IgU oI & FSTRT 3R
fagR & o Ttar &1 fioRT urer &
g 213 fraHl ¥ wea feu Mo
Ui fidws! & YR W TRMAE
e &1 fUSRi & a1 ureq &1
s fazamur feear mam wfg
fpamm affe fAfda ara 26.91
T ot forq fioR &1 TR, 9ers
JUHRY, BN 3R Yol R 12%
TS XM o713 gR=Ere AT
158.19 ¥Ua/for.am. ft forad TrT 3R
o], 9 qUT 3= URaTa oad JMie
3, SIS Yol TR TSl B TUHT 8%
B R Y Bt 8 A ufa forT Sid
IdTe 1,283 fam gH &1 SrgdH
T T i feaRm Ided W)
T[S 3 214.90 IUY §H BT SHTHH
™ T AT SHTENG Y AT
U 2.1 & WY IAGA DI AT

e &1 USRI uree arvere ol
e vl & fiewr
T &t dh-Idb! gardm

e fioRT Uraq &1 de-ie! qerdr
P 3AF @ & fog fEifed
WIHRed hiemR Alsd 7 Jabd faar
f@ Auest R semar &l &
SHfYGa YU A | Safad
Tobd & 3R 3T W F3 WifkTd 1 =Y
Y Tgayul 3| Rl § J1d gan &
TIferd A3t & SPR (0.146), HERUT
TId (0.132) 3R 3R (0.06) &
AT Turis &7 ok § e &
Sdlgd IR PRIHD YHIT TUgdl %
3R I8 wiRkeTea U ¥ Tgayul |
TR o fireran § o wiferd Aot &
TR | 1% B1 gia b URUTHEEY
Jared ¥ 0.146% @I gig BRI
fpamdl & ued eyd &1 Uid
Wik TU § Hgayqul o1 e
g g8 o1 {6 srydt fsaml 7 Y
3R SuIEH fHaml & gem #
37YC FT HYAAYdd IudnT far
iR & W@ & Toiel &1
THRIAS THE TST 3R T 1% W
Tigeg ®U ¥ Agayul 9, o
A gon o fUoRT ureH & mifeis
AHAIDI =0 YD = | fpamr
B < o arelt fawaR Tartd wifegs i
0t Agayf f 3R 7w e
USRI U1eF & IdTeT R THRIHD
uye gsnl A a9 far
TR gRT AT wfRremr iR
FHrdemal & Aregd ¥ 1 U o,
9 3if¥re guraRTTer ¥ faeRor ¥ a1
AT RHeR I (0.73) T 3R 1%
TR R YiRAHI =T J He@yui T,
e o5 Wy § & 3 & uma &
SHfYHIR FFdT & U ¥ dd-id!
J&HAT YHIET B BHRU gl e
ISR UTe @Y SN dbie! el
0.91 2t &t gRIfelt § fo forerm few mw

185 30/ 711, ot | 3nffes geaianT
Id gon fs FAfed & Igut fora &
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Y 2021-22 & R HRAT
i fAata @1 fFeare sk
fRTEvo ufvewy

HRT = T 2021-22 F SR 42,706
RS TYY (5.83 3R ARS! SleR)
I &1 7.28 A o4 i fafa
foar af 2020-21 S A A AT F
frafa o 9o & 234 ufawd SR
3AR®! SeR ged | 31.7 Ufa=rd &t
3f& 831 URA ¥ 47% M SEAdH
Tgad I AR T, 9D a6 dH
(17%), R Fg (12%), &feor gd
TRAT (6%), 3R SIUF (5%) &1 R
7| graife a¥f 2021-22 # fafd &
3fs g8 &, A7 UDU F HRU B
3TBR & S BT HHa 3 IS S
Dt P A 20 F 25 U= BT HH
IR G| et AP GERDITd, SPTSR
# 3ifiier e & SR Ay i
gfd & gfg o T 9-gh G &
THIG § e X/ AN BH 8

TSI

BT (THSSIY) fazaryor &1
ﬂjrﬂ%gmvﬁrmﬁﬁ

T TR SMToNfAHT Y SeT8 oirelt &,
g g & foQ THRUeiY fa=awor
BT ITANT B §T THRY 31T T
IUAN HRp AR gRT U Y
Ul 3R daR fpar mar ot arfe
Seitg HiY Hied T g H wEiferd
JTSNfAhT & aIP! DI THST S b |
G ORI P iR 3R SR Afgarsit
F Wy F YWY &y Bl
feaman| aftrerrg & favaeR o &
iR =@ ® 9ty iat & forg daR
Py T N ot o (o= 2) A
Aol Uhed S Ude BRIGAT
T medl §99, i IdeT iR
TRV, Fha! B ACTS dgMT (O
AR SRA H), UYAEH e (@G
e 3R 399, IS SEET 3R
Toa fquuH SRt deadl eribar!
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UG, dOH WU, Hdbsl B A
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of
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refifderal 7 9, gad 31fie Jom o
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3R g7 i Tug o HwT foran 59
e 7S B 9!, T TG, THL
UTe 3R i B ok By # o\
e & FT H 3 ASHfdDE FT&
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Afgarsft I M RIS T ISR
TR sifeifram) & Hr feran, o 3%
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arffer ufeaed 2022



T T - $E @RI
7o ECEICRIGE
STHYT

Tfafaftr & geul &1 guea ol J&fe
Jeqdf nfafafiat & afganst &1 ada
| fquuF A Afger ik gew gl <nfiya
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fhT S aTel 3ER & bR el A1

98 § Iared diud 8-12 (@I
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0.02 TMH) 3ATHR & WX GRE A1ai bl
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T T
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T 36% T Ul aral ST 3MER &1
ITANT e TR o, A TEeids
3R 3R T yunferdt H 42% d=
U1 aret faRIY 38R &1 IudT fban
TR YT 3R & &1 AT YUIet &
SFER SHTT-3ET Bt 3, gt &
arensl H 4 ¥ 6 SR 3MBR 7 3R
TaSIUTs yunfer § ufd & 6 9 8 AR
3MER &1l it & aramel § SMmeR
FUIARUT 30T (THHISR) 0.8 T 1.0
AT T, Safe TS yunferal &
T H I8 1.2 9 1.6 UT| 74 & U
Y feRY &1 aw fasar T @fd 100
am i @ T, A oSk
IR & edl BT SUANT FRp qo
F SMYR W §8 drenal § RIMFiaRd
P four mam| w1, T2, T3 SR T4
yunferal # ufd &9 IdGd @RI
PHHT: 0.78, 0.72, 0.88 3R 0.99 FUY
ot faeior & 31d gon § & waft aR
yonferdl H@ off ok T 30 ¥ off
FH ARG WR 25-30 foi & t@ am
MHR & M &l BT Iare faa
o SRerarst A g vegd fear
& TSI gunferat o gamm & firdt
& aTeTe TR TR BT TeeH HAT
AE YTl U Hisd § A8 TS
Jhadl & 85% ot S&fd &g ardl
Tied # g 70% A1

T Tra A 95% ITRSNIAT B 1Y
faema & e Taw it &S & smgfd
A BT 3R SMHR H A Bl Bt
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g% o Bud 9% 30 fall a6 HH |
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Assesment of students exposure visits during 2022-23
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