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TAHT ShesT Y T GTE THRTUT ST Halt 3T WIS AHIET o 3Tea8T;
U st Y T W YEEhRI0T SET T W3t ; Tl o U hid, SHTarT,
TITUTET 3R Ikt Halt; IR IITHT Rt o TUTHIT Teel 3T SAfaterTur;
qiae & WA, e 3R Hifean & wfafafir, Sfesn oiv w=t |

3T TR & 3Teae 3R H519 Hit TS @rel THEH0T ST 7l A 91 IRG
IR STt qe WEEE! & MM Hewl SR SAfaferl w1 @ s W fere geetar st
1T T | TR Ueh T T UL Hi STTHM Yoled! h1 Tad qrieeH SR gl &
% foTu § Srmel o 318781 1 SR e hadl Tedl § | UReg i Tfdfafemi § STt
T 3R Gl & Sl 9 Taeht AfeTa foam-famet <o % goqel it aqee &
fere o & T

H, afteg 7R 1ot 3IR ¥ A i Ud W YHEhiT 3T I | o6 ot gl
w@rTd sl g | fafy= T 6 Y, anrer, e SR Wit 9l $iR wiheTy
TR o 3 9eel a1 ot § @ &l g =1 e o 'R W fREE & e e
FTEl I AR TgU Higosh o o 7

9 I 9a g¢ G ¥ foF St e s fen faum qen wrda $fv srdam
RS TUEIgUl e YOMel % HEeEd % BRI STSUH/SEUHS 9001:2008
FHTUERTOT T8 L aTel 9o fa9m 1 ¢ € | 78 9 TR favrll s g & o
T © AT Ha gomet H FRE GUR o W 79 TEehl a2 ST i Torerdrgel
TaTe G e & fae ot gfaersadr 1 g © | 9 2012-13 o RSiee-Thmaeh SHRHe
(STRTHET) H FToasd o AU fa9m 1 Ue3[ 97.6% HHISe @hR &

AT i STHUM IRUS FIEmEl i 8541 T 3o 16 elTs 2013 hl HATHT T |
TH SO W A Ay YA & A1 qgata J 9ot gErsti + SufErd S ol St
foren den TRRIREl SR Tvaeh Tefud ieh fashmd & fau $ft sTHu™ % T 1
Tema e &R <o # Bie 9 Wi foraml | fofiv = <7 gU i 3T & FgH W
Toriy o1t T | 37k e 31 ofTel ol | gaR STTHYM hiaishdl i qRiEfa o sTgha
Qe H NS g BT |

T8 Jad g 91 © fob sRifaw fafiee & dartea steae ft TH. 8T, TREvnfd
q AIhTId o el @& 99 2013 § SIS T 1 Fwyd Hd gC el an
F SRR <H & oS TRew & ded # it § 9g@ & A W aa e o)

ARG T &1 STSdt § 14 gfae 9 ifees qen <91 & fafa § @ 12 gfaea




NS 1 98 < &% 50 Hfawrd § Afersh et 1 ISR Syt FIH o @1 <9 i
g gfg 3R e & G @ geen & Hia JaeRd § | T Wi i eomwer, fren
3R foR & wream 9 Ha gan § ek siaia IRda St sHym uftug & deermt
9 T iy favafaemert gr sfea drenfifea = fasm o yarR-yar fw=n = qen Sy
fomm = & WA 9 3% fREml a9 qgemen |

T TR AR i T B HEH 2013 % SR 106 T Sratary bt sied auf bt
it 3¢ o™ B 2013 o SR 105 fafere S et & H el ot gaTe g8 S 2012
o SR g8 e 100 Tafers Taex &t qor § sifuek off | 39 SRuEw 2013-14 H vy
31fm 9 STeRferd @TeicaTe 1 @8 259 Hifgsh 27 § IR Ffy qon Twerg & o 5 gfavm
G 31ferek gfig < T STTAM <= T R

IR T SR hTishH! h1 Tad HoheTdTgeeh ITe fohall ST @1 § iR § 35kl
fordr SucIfeurl shi TR &2 SRt Hidl =Ed & |

Y 1Ay H ITREUE, TSI qA1 1Y Io¥ § Tafeel TehR bl YTehfcieh SAURE STRA S
3Td e off | Rt $ft ATHE 9w 7 Ureifien! werEdn & weam 9 yaifad &
A A>T HH et ot STelt o fofe it 9o 9wl &5 H sTiehel a9 T fafims &
AT TR 1 | IREE A X T Terar Hogsierdl Tead & -\ e W)
TR feTe AISHTE ot TR 1 €, dfeh foham <1 o6t fafary it sieemy e & o Sierary
ot fafareran @ fae & for sfoaa st ok fafert 1 97 T | 356k sifafis 9iug T
T FHE o HTEAH § <2 H it o T g STeeaehal ST o T fafi s1qdym
% fore wfaes 1

ST Td STeT SATGehdT: TTaH Tal SEd, SgaR STaft i TelTe i 70T i 78 faf
Y TR forT T eTiRSl au U Se R A S et i gu et gat 9Tt
&5 (STTE3TR) 1 T qTREfaeh 3T &5 (TSUESTR) A= Heifed foran 7 | geifed
T § Teel T T 36 TSUHSR i Foil § 54 TEUHSR T ¢ § Fored iR eiferen
&3 TafTe TR &t s a9 | giaen BT | 91 SEreE soied a1 §al afd et sTwe
T STANT Tk 1:250,000 F TH T GSTTel H1 a1 &R0 At TaR fwan won fswd 10
gfaqerd (5,751 a7t fom.wit.) &= 1 e Fera ot Joft o siaia yefdia fhen o ¥ 1 98 S|
et Tt (318, HiTR, e, e, fafamn o g @ oiiiifas gEe gomedt
(STeTET™) enfid TeT wefeh HreA (T A qaR fhe Tu | arsdisor § 2H
et affoel & s o fore i o <ie iferRfaT ot va 9@t 7, qfeh TTgere™ i g
-+ 2 | 39 YR & I 4, afg 39 200 fw.70./2. it U ¥ oo e o wEedt a6

2



T T 440 T ST, 132 W1 44, 212 TN, faferst R 87.7 fo.n. Amede &t omyfd &
ol T

W quTIfera: forami s iRt § fafis Tee § @12 iR dmid wrd aferi & feag
Tor fafete wafera wift gonferi fe e &t 71 | S99 S aTelt 3114 8,235 | 38,860 T
it o off S T o SRR IR 4R off | il Tor qe veid i &= | S o fefaes aifefa
% AT Toh The &7 o [oTC U[EF o THIRA TITHT Yoel Aiegd 9 fd a6 Ufd Ths
45,000 T I STIFfeh 1Y F3TT | YRA TR i TEIF FHfY Tkt ATeM1 (STRRSETR)
ST AR Y STIHEH qRES o TS IRE o T STIEEM RER 7 & 91 o 3k
& oI ot TSR WieishTall sl HIFehIghd fohal T |

TaTg Uiaa: Soary aRadel 9 geifad 9 9 anl § 3fea stige suM
forRfad st o o e TR W Sierary Forsiterdl o1 Teard AR fohan T fres sida
TSl =1 31cid S, S, Aeam, T qen s1eia e Sifori | T e | 1 1 @t i
Al B Tod! AHa: BATON, I, IR ¥, Toieer™, foer iR weat wew o et fofedt &
THA 1 SAfaH stereen # qrd yiderer skt feafadl st Fere 1 T | R < o faw =
ATIHT SRl Ygfai st 70T 0.50 Tt Sterary SATHeM Sehizdl | T e stishel gRIhl T8 |
R I H afiier YR R uRed= it digar 10 a9 @i erafy & SRE 0.25° 9. T 1 q«fy,
T ot <hT ST A B SR Gt &5 B 59 o SR (1951-2007) T ES | STE90N
Y I YSfid gt foh wrfesh o TererT forel H 9ramE § 2° 9. i gfg 8 W SR &l 30
T T 16 AT ot T &1 718 | Aoty § ATsarsi o fafie TRl W a1ad i ScaTeehd]
TR SEaTyg G o THTe o Jedichd o faIu Teh Sia-Hifaeria qfeifea dred, APSIM
(Titeheatel YreRH faeer |gHeet) i1 Yo foam = |

SATTETITeR GHTEM: TR HarerHi o1 fosis wee ¢ i 3 12 fopewil/dendi/agsit
% JASH/AAl % TSI % fIT HermdT 9 I HoadH a9 Sueisd U € | 39y H
16 T § 33 WIS AAM =T T T 322 I ISl died 1,722 GfSi Test ot
TE | TS Ureli o TP Hehe™ A1 THRAH H FHA 266 TARIH T 3R SIS 70| Srefafy
Tferu & fou weia 9 o § sneifeiam siw gonfasl &t 5,414 wfafat qer 112 R-
smeffeia gemfaa = ferm «feifka foman T qen o1 i 27 fagh St S & Sirer T |

SIS (42) SR 9 44,000 § Sferen e st ot 1 f5H 718, o, e den
3T ®Yal i TS Hfafsen e € | TRieh e o forg qusier aen 9o
YT Hfed el 141,191 STTfId T <l TREER A fora 7o | fafsrs Trereksitel 9 Hshftd
3,838 THAI T ¥ 3,437 THAI Rl = T | (e 1,294 I o 47d o fIT 13 T16Y Wresdl
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TEO-T3 SRT fRT 701 S (12), A 3TN (4), Satei (8), faeredl (19), W0 qen
AR (13), HEE (1), e Bl (2), SAueiE aur g gl (9), Samtas whal
(7) T ST o < STeh SeEhHI THTH1735/02 (STEUASHSIR-13048) 3R THUT 97-921
( STETASISAR-13049) =l UL ST ATk HEe =, 72 fooell § 98 Sga 4ot
o ST siiohd fohal T | S ST ek H TXFard q1ey STa fTeh Henei O §=1 &l 4T
FHA Dt Giaen g™ &3 & fore w9 snenfia dida faskiad foman man | wiel iR wefwa
o Teh T 91, fearag Tstie SR SAHRAR) (NIl qe 14 - Ysfasi o1 o
Topa |

ThiGE S Sehl H A ITAN | AT ST a1t el (417), TREE (410), 3TH (760),
STHES (142), 19 (528), T ®Hal (6,151), 3R (281) AR iueha g weiea dreff
(945) =t SgeA Hfafsal et ¢ | 3TeAM Td feeR 59 998 § F7%7 &t 39 3T
e gfafsai wewiaa &t 78 5 | A agyeia @ Wit € 9ot et §
el <7 STl § 137 afafiRl ® & o1 @ sk foren (o1t Hietiae HEd) H 9Rd & gt
& & T e T | 39 TR W el HeRdl R B arelt &ffd e gt § i aw
ST ek S ¥

T[UTIEUT TS0 TN e IY] SIS FETEAT o G&T01 o foarg Magstl (i,
sifeetrane, Herre, ey, sl (AasmiR, TmE, aReEroger) si| e (fot qon
ififerer &9 § faftm 4i) &1 qear T8 Tl 1 AFA ohan T | 9RAE g
TSl o SATANRTR Fa9 o STEAT H 37 YR Tl ohi SUEA H4oH O 98 ohi
Horg I 1 gfE St & S 2resA Mugel ¥ i S it et fafvwar # <uh v
off | =Re] WA ot So-fafayar (Trsiidiegl) & e & fau @ wd Sy d@req
(THTT) T FT H 30 TIY] AEHHLAEE A 1 e gl qon TR H oTe-
STET Toha 71 | M ST | TR & fou ST gee Hifa fomfaa e oS-
ettt |

T Al U Wehes (TAHISTeTE Hfafl W& Hhuwa20268), FORTT 92054,
iferm She fher (wfafs wen SwEis72134) o dmfaaa Tmiaag, e fra Sefrm
(ufafs de et 572135) o TVl HISIhi-gaTs SIHHI ol hHaG fohal T | it
=l B Uefiek <1 TR seil AT9q: Uiea SfFqit adl 7. SonplSuiay i 16899
bp T 16989 bp MR & mtDNA & I U T f9=8id gezra: ffa & & 90 bp
EIR RN GRERI

TE ol AT 9 IS ¥ I8 a1t Jadid 31 U A9es ®9 9 faala 9w faergied,




foaifte Shefrsll &1 S| We¥ & HeFl | w5 fIsen e & o) adum e
FeT@ryReg <9l % AT ®9 ¥ Taaur Td =1 Y9H YA & TS99 9% Gohd Tierar & T
IE Jolfd Teel | F1d faaor st gor ¥ i = &9 9 faafa 2

HEA GUR: < % fafay 6t Soer ot &9 & faw 7@ wEel o 104 T¢ 39
Yo/ e faesfaa fore 7| oxit seme qem o) wes AT ok Ufd goeh HioRiy I Seat
TR B arelt (110-123 &) srawt =mae i fored I dsie et 1509, TSt 991
o TeTT SUH 715 Rl Teh FoheH Tael 3059, RIeH = i o oftsT aelt (>30 UM./100 1)
fohe diugsTeh 6, S 98 o & faeg TfaIs qon geii= ot 9w ¢, 39 a9 SN &t
TE T forerll § 9 € 199 o SR 11,835 27 Uik a9, 14,984 <7 HISSYM aile, 22,281
T YO S, 14,939 A Heal Tleieiighd afsl X 5,237 <7 OErgol Uo7 St 3!
I TS |

ST T FIE/H YER T I 9faire o foe Afed Jorell o &9 H qwieh ol STA
ek S HES! T T foRa T | URedt IR I Mfewq fohan 7o 6 Pi54 (Pi-kh-Tetep)
T NFX &R & foe Srer e fem Sift ©1 =maa & 18 dwskdl | g s fafime
Rl F i Stuerst St (Xa2l, xal3, xa5) & 91 e ques! STHdr ST et
386 @i gBYMH H Sianfvedh Uil Fordl % fovg S=d WX & UfaUY e foha|
IR — AfeAd T 1 STANT FHleh qHIRERI fosTy] o shad YIEH S o
SN Y gL YISTHE! o ek & U (TELTS!) il qursit forefea forg )

ST (27), T (35), HahT (134) AR T8 (94) H Aafomes fafaermn & fowermo
3R forel ot Te= o T ATsshiacanse SMeiid Wkl oh1 SUaT fohdn 74T 1 118 (250),
FremeT (225), faat (450) TR I & fift &R (110), 18 (186) T Friferd IR e
=g (104) & hig Haher o fge oy Rdie (THTEs®) Al &1 SUFNT Hieh
ITehT SATMUEeh WIS i T2 | STETfdd haTd, Hehl, Jed 3R Sar (1,186 Ffafs)
T TRITOT TRISTT qeail qel SfHAe S Ureiifitent st stufeefa o faw foman mman | anfferor
T Te= o foTu =meret o 3118 ShieATRi Sl o felt cox 1 WTEHRT 1 SYANT Shieh ST
IRehIE forenfad foRT 7T aen SisTiTerel (IS 31T AEh o1 fa%en) i U foht T
T S o wfafai UTe ot T | THeshd T YA ATSHE] o ST IRehIE fashfad
F % U ITgH AR T 989 I T |

TARR Y Teh (Ui 3R ot e i S=a Sqeiiel (50-60 /8. T whisit

3T (FTeTRET-0801) 1 319 IV (WSTe, W Ie¥, foeR iR sn@ve) & o wg=m
3R eTeifea foram w7 | 57 o diet et ferdt formmoy & gfadret TS & 9T g areshHt




(BMEHI525260 X SAEHI525283 - 07-1-6-5) hl TSI AT AT ITeh1 ©d H ThHe I
fefsarn 1T | Teft o Hiem | Wl % T U @IS % &1 F, Heht ATd: SreiIsier T=es-
1 (41.30 TV/R.) T SISATSIIR - TIAR-2 (34.96 /3. ) Tohfaa foru 0 | A= ware
TMRE (<15U1.) ST 2n=2x=28 SRR I oI, Tl oIl H I HAGRR (>20 T1.) o T
MRE qe Wie M3S fasrfad fore o fod wifsd 1o & | I T sieRi= SFaX TSt et
(TH. SEa % TH. Fifaarsrad) g0 fawfaa 9t 1 fgfo wamed e geifa
( HIGITESHT SrreT) o HRTU1 R F&! g T[UTadl W aTell a2l Uik fdeh Igifurd el Mse
YSIfd ( FIETfSHT GaTeier 34 sitd A7RT) Teh T4 Jo Heht faehfya foram mam | 3=
Frervoriiel =rE (TET 10), S=9 e (THI-14) 3iR 3=a weiifanftm (Tadi-13)
Y b HIhS o SAYEY TP qIeY SRS Hared g0 § dsiighd HUQ T
STSTER eifieh 3 (Weft) T 3Heh! 3= 3 (1,288 fh./2.) & forw Wi &) W
S fore STH % for wg=m T i feur |l (T et fee) i ge
H 10 Hfcerd 31feren 3ust <t © | ot dieif & s1eh! eTeaen ol S=a Y&k WIS 39 (11.95
fp./dFe0) e g fadAamEe A9 (0.580%) o U Te=m™1 M| FhE SeAgwEl
(SITHSAR - - 03), I I Gl (STHAR-52A-06), ¥ o H T I aeit Grall
(SITASTRST-247, SITHSRST-484), WEesh Grll (SITHARN-VEIEH 38, SITHIR-
TMEeh-388), Tfera Grell (SIumsTR - fieent 334) Ao HFIaEd MeiliedT (STHTR-
Tenargs-01) W&t 8 48 forel ol SR fopw, w9 & forq srquifaa feran

YT R TYEA &5 Bie fhaml 1 TStk 3ueisd i § Heequl Yfteht
e & Ao 87 wfaera & aiferer aggsti & Tt B2 R wimid fham €1 == wrisy
% A <t gl # gUR & fawia siimd, R, s ok wmeere Tl
STHe foRa T2 € TN 58 T it favafaener, e Jeit Wirei, T o JR[dTer fadm
T .Y, o GEIMl o Hedm § ar] fhman <1 @ §)

e A STTHN Her, feur # 73 widh @1 63,857 feriend o G qar &t T8
Fifeh T TRA o IR[ITeTsh! o fRamT 3 R et GUR B e w9 yefela & & | = & A
TE T T S Sl HTeshiTardl o1 SRR ik 9t Orer 9 Hafadi ot wifass ve=m ot
TS, ek RS H wfors) § g9 i Rewiten o wemd fiel ¥ | g8d 9 ol afEs o
siTd 98 A st S o T Brer ArTgd, Aigdn, 7=t 3R SHrel gve taR fhu T |
Tt & o G (H, G, : TR S gae) ohi g aige, uRftafaal & srgereiter
T 976 o T[0T o SHRUT [h A1 o IR[UTeTeh] o foTT SUh TTI1 T 1Tk 8 IS ohi 311 |
B 5T foqu A 9R 75 fR.In. & 21fen 8 ST § | Sek 5% i ke fohe Aifafy




forsrfad =t 18 faeh valt 6 THR 1 T | 668 UM IKR YR UTH T o & |

faeer AR (2fFIeg =) % S Sced St W i Sgd A7 € HbifE
! FEAR ISt W Bl § AR TR H off gHeht agd Wi ¥ | 9 IuH W SR 3ce iR
3Heh UReed & e Ureifient ol STg&a STl T | FASie 99 o JHIeH IS 9
TR 3T U S % SIS HT A FIRA o ¥ |

wEA gaer: fafie wifeerfae gonferl o faq = ot wHa | EasH & J6Y 8
Teh T qA1 A G ITER | A a1el 9 I9a 1 A € It 31 = fowmtad
foran T | T R O § sHeh W &l gl # 2.5 3 U Bl o R Y Wl o gl
qT G776t &8 @re bl T 9 R 9edl i oS 3 | 45 gfdqed 1 9fg g |
= ! DSl AT a1 Hef H FaE w9 g FR fafy & gern § o 3ue o
19-34 Yfdqerd 9 Afoeh g g8 | =Teaad-uidl wEel s | = 991 FH hl o dgar
i S STaEnsil o SR =1ee % Y i JelaR o 3TN ¥ T H 2-3 gfave it
Tt S W@ | FU I Aok fRE IS i REA § 9% TOER ekl % eed
foram! o wal # fran T fSed oS e a1 oAt it 3<9 U9 U g8 | O o #
JAAR oS A1 Gell el § JaTs hich Jul SIcl oh S GI&T0 ¥ qeH i @l § oy
g g7 | - U<t A HeRl- e & Siaid T i 3 SR T[ura § YUR % o Sifaew
ST % TN o S 10 27 Ufd B & T Y HewieyH Ja9e (i1 T &l Th
SUIR) + 7@ IHGerede g T2 hary 1 FRA STA & & il U<t e Tl i TSt
I AIEEE 3T (56 7 U ¥FR) UMW & |

e H THRIHTRI S T T 310 UvE Hehed i ARt €, H S
FATE & I o 9% 5191 25 1. Fihd Ted/cee i T 9 STAN § S T df 9@ &9
Y T TIAERI, I q91 =Sl it el St TRaderl & e § 90 yfawr et
T g2 | 718 o1 He § HeHewRIH + Hithgrsi (qeha qar fago) 25 7m |fea aw@/
TR YA A A A WITART T Ak § YIS I T T 3HY g T e
AT 39S YT B8 |

U TrHfthfersh SHI-Uel R Syaiftd fohy T 3R SR SUENT W S wHe o
T Tl 9 a1 Tt o fovg foramieieRm & Hedl o1 Wi w1 et ' 9
faifan 89 a1 weRHl & T # fwe W S A RS Fas e,
TEHARISTH 0.05 T R TehSHIERA (0.005%) HIH o lehi 3 I STharsierdl
TSI ot AT SfSHIeT FTelaT AR 327 Ieg ySnfad & fdeh 7 378 Ty I | Fshi
% 39 fow 3 =1t qen AREd it wEell | 1Y You, FAesh iR sieu™ 9 fhem g




TRl § ©a &l feufadl & sfara waskl &1 70 100 Hfaera =07 <=1 R |

TAE o IR F16d & Tl H SR Wi & SR =41 % Wdl H fREE S wEiert &
e H Teh T i< TR e AT 9 1 Tk [T T | ZEheH! 9T STEUE! 31 3R
STEUTET 11 1 STANT T T 3T H el I H Iecra1a hHl <@l T8 (qaa sTaeen
T 23.7 e TRIY 1 Tl § 36 STAR 9 Had 9.5-10.8% Wehld §3T) | ZEHISHS
gIfSfgTe o Hie-SfE wjeie™ g8 STHE & =1 o Ford d SIS e U & faes
TeATo ToRa T | TSR Qb aen 827 LA (1) SR g wearar (afaa
TR ST) o STefta Ta HiaTe i HehfHa i aTel Al 3R TWerey oo s yad
H dfgerg gRargg o €9 § guret fag gul

fafie @ g o arensiant TalEl & favervor & -y fheo 9 awE
7q TE g sTufers faferi o faerra foran o ik wafereia 7 oft fasfad fhe T 1 s
et IRG § AYAHE! H SHEM D€ T8 YSGAl, grigen Smg, 2RISR, 2

3] H T ST 3cqel i Al HIESIFIRT §hgerd (W2 TfeT 2Ry) AR oft wed
30 T AT TGl 7T FIcTTHIeH o TR IHE & HFI01 ST o sh T8R0T o1
U foha T | e Herelt o AT & St wEfeRd oS TeiY A1 STSYTH 1 AT
MY YW, HAled R AfHerg & 11,650 The § Afusws & # fren o fowe
JROTHEEEY 3TH | T 25-30 Ffaerd SedE i o=d g | el o oo 316 (7.51
fR/2.) & foru e Y qeheich faehfad &l TE | 927 Gt & HHIRE TEGIHI
ToTT 1 AT ATl Tl IRgRIehiul S7a dehrieh STeeel qel SIean Gl & 3cded ohi
38 9 THH €9 9 98 {95 g8 | 7 Sk e wR@M! o I & ITAF ded Gl
I Tt o foIT e ScuTe 3 Aoherargaes foran T | ferami & @i § Sreerst o 3iv
SR HTALT e <HTE i TR * STeR! T&Teh | o TeATT ST TGRIA § 4701 WINd H 2H1eT
T >90 /2. RHIE IcuTCHal U I TE |

YU Teiel: T SRR GHIEH Sed o1 qai{aH Hisell § FHcl STufe Scqre
1 Wk STHM TR T S AT kel § oria o | weeldd UHesd deds
T TIEH o TR § TRt Tl bl 19 & 8 T e TeF < & SR SHeh! qraeiieran
Tl T o fopvae H GuR gam | 9 &t whefedl &I 3fed am # TR 1 W 376 3fg
T 750 /A Wi | 9UH ged Areshiad o faskfaa @t i foed 39 & w9 9
I & IS § HH A T T % w1 H GUR HE & G916 39 fawfad w0
o Herrd el |




Y 3 STl T H SRR Ao heA-3" sl e W sAfies g Scared (8.14
.. /fe =t ga ® 10.13 fR.an/AeT) o gam ) 99 o Ik 9o eTeR # 3 wfawa
F WY B ¢ W HYH IR H 34 Ifasid wHl 3T, IToh I Foaed § 15 gfasma
Fi g5 g8 AR MR uRad™ <erdr 10 Ufaerd o T2 | JUE9a &9 999 § TRR &
TUTEATgUl foversor o foTu gerael S U YerEd fhan T gl & 38R H 0.15
NI i X T HEh TAIH I A & IR YS! ol Sced e
SR B3 qA Hafaal sf SgaR o 3T=81 g8 | ShIHIH-TYS T /o7 o &9 § ek
I, SHIfHEM | T3 A2 &l o1 § <8 A1 9 HEM § 3T 3Heh 3R < § gfife
o 3T0E o Afeh H HIerecl § T Tl & qe shifad o gfg gt © | fafie R S
T T 3G & W T Tihel o STUR W Tk TP gt 95 forerfaa feranm |

TS-ThAl & HIE o 9edl gg HITT o JaHM IRGYd H Ueh @Rd Fehdl-aehdl A
et fashfaa ot T8 ok siavia 876 foi ot @fea e1afy # 76.7 wfaw #el 9€i 4
<te A forg S fohar | IRl B ferfiara ol <Al fireren o6 ST & @M 9§ 17 ki
Y 28 o] 39 gU | YU SRl R faedl o Yo A 9 o1 S gofl 5 U Yqg
3UAfsd 1 39 WY & AEe’ A9 YUH WEHe! A1k el o ST ST T AT %
WU T IS 1 foon § uw ot IuAfey B 1 HFpel § TAST & fawg afea
SIS AT iRl Taenfad & o foTT Tk Rugide SIRSu=sTA2 fomm st foha
TR | HshTHeh T, YT, Geri H Siamt dfdsh Sor, TMay] drgenifori fommy, gaft
TS, AR o I G g o) o fT¢ ik dehiich faehfard ol T | GRUhT 3R
Heweht T A THTAS! 1 Tl M o T 2 eTeh fohd ThUHES! o Siehigha TRIEE
H 9 Gohfd gl # 98 w1 *t g @ vt fag & @ €

HEhITUTHE R & 1 (THUTHTT) e lawH Jullell dgeikAed TIHH ¥ Th
T Wi & ifeh S8 ST Eeehatei o1 fafis Sewal ¥ UfesH Scael i, JErmemen
uell H IXSIEl ol ST W AT TEell shoek YUell o Siavid STafet =i sl =t
eyt A H Herar faerdt € 1 it 3 gure) SRt 9o Sreehdr fRifer etrEnfsa feu
F S99 wrae wiforesT a1 SEifess At o fif o o wera faeht § | s eaeiag
TfaFg & S 8 Ui 9 =AaMs 9ot st gaieeny fafadt § s 99e & sifaa
o 1 T 1 &1 T Il TeAdl | Sl H o shfefeaad & STER & fau us gt
Hiega fomfaa foman mam | g ayy I e fadrmg yomedt 3 =g fdie fomen ® fo gl
=0T SurEl & oUW 9 Stfeehier AT o TeRia | AT o1 ©




IRETeiel SersiquTer Fonferdl # =hifer & S Scare o S Sifad @A &l X
86.7 UfaeId de @I oo™ H=el aeM & folg Jorerrgul SR st Sqersud e gs |
o & faw wH | TR R 7T SRR & 39 Sid & 9o o SR 325 fadi § 2.7 24
i ST T SCUTEH T el 3T 1 7 201213 o SR st T WIgwT 3.94 fhfeem
A o1 i1 Heerren i€ B 1 39 fusel o &t ga | 3.37 faed &t gfg < S
T

T3 &g & T Wifeh T s (20 §& 9fd ol Hi.) & IRumMeEEd &
T ThEel 30 H @R ST H TRIYT 3.5 27 3T U g AR 59 fore fonedt anforfoaren
Yremeifesry a1 WS weiiHe i1 39 ot T8l 1 ULl | g9 qheq i Tl 375
3R AT & T FHH RAhT T W T JATHE o U i ST Sl IR Ll
7 | Trgul RIfSTeRt M-t el fawmo) S o1 Yot TREE e (¢2F FehREY)
% Torgget o @ fohen T TSy I8 Hoha fen foh 9% weferdl &l Hehdv § HaT UeH
FH H ST g S Tkl § | Haor-Faen o Yg [T T HRA A A o fowg
S T HFTRA Tl (MAbs) Heerqul Ao ATTSTeht ot Ui eiet Tesierst
Tar T =g fafes geaiel & faswm § Swnt € qon 0 Jenl it qardl S Jodihd
off femam < ekt ¥ |

AR AR ARE-HEHSTR enenfia Aeifehal o1 fasm wrd & shas: &g gursl
feromoy qen e faftfiran o1 aan e & fere foman 7o 1 3 T Hmn IR Hee & § | wEered
& T feftom & 1 SeeiteReor @ € mew freifa ®9 9 fomifaa gen dun oot Afea
Tecll 9R dEIHHFE  TeHSH-9ged fohan <@l 7T |

FRTOT AT Sl Weier: fafus it yonfer & e =5 e S yeie & faaswyu
YN R Y4fF T g7 H IACHT T S Hehdlt @ | il ot 50 oL, qen IRt @i
100-150 TH.HY. T TeUE W WA o feTT TR | Fe 91l 5 hdR arel siist o 3o fga
o1 faerra foman o TS99 0.2-0.35 TFeyEe o X H HE foman < Gl T 1 GURT H
feeTehl 3ARA | ol bl S8 | <& 43 | Tah = H 100 foh. 1. 79 qe @ feereht 3a/1 s
Hohdl € | H fod foeshma qomell & SReX qe Wi i wEal § 0.92 TF/sHE Tl X
Y fogwa foman s wshar g1 1.5 f.a1. @eX @ 9 arel 9 95 Ui gerdT aret ag-Hie
TS TRTE 93 | 99 H w1 ST € qe0 held SuNd g arett aifda ot <an St § | 0
3R 311 % 59 Bl § HaR ¥ HaR i g 50 FHAL. a1 359 2ferm Bt B, 3 e ww
S A fashfaa foman won foreh gr Seikes i ufgai § <rer S gehdl © 3R 38 oy
Bl gt ot Tordt < Wehell § | I8 T 0.56 THYEE i X H F L H e T
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Il 3R FHEeh! T TSI i 100 fh.70./52 foereh AR &1 &mar 3iR 95 wfaera
TETAT AT Q1 TSR, 371], YA o S ol FHdl o oIl GaTs o 3G i I o fag
S9YH 4= k1 T feran T S Scare 61 U wfaea § o aifd St © qen et
o1l FouTe &TaT 0.2-0.28 TR Ufd HieT § 1 3% sifvaiifarent ool o SR 3= aman
e e T | fafard o Gt Hier Bdl o fau Sugw d9d 9 Fe aTel oSl g i
S[ATE &THAT 0.025 T © 3R TEY oIhsl & WUNTA g i gl B 300/-%. Ufd X
%! 9d Bt §

TR (FEEE SR SRE & 23ai) & <ol Tfafthehy™ & foru faskfaa Srhaem™
THTE § 65-80 T STa-HIEAT i el Bl & 3R S8Y HadR! 7 17 § FghT 20 THSY/
.. 21 ST €1 7 eTenfid fotett g yomedt $aR & & fag fostett 9 fetm
Tiegat foshfad fan o S uardis 1 SUEnT ik Jeran S Hehdl ¢ |

I Akt YTeiifient Weer, shifed # 10 .71, aman aren 7o e o fe mea
T¥eh ToreRfad Toham T | it s AIRIeh! STIHHT HEM, Fifed § Al § Gaod
STIHHM T o TIT THTRHISART o STqd Torelid Stall § S99 &g 19.75 . STEa
Th! STTHHM Ui Thal fieer TeET BRIST T | T UIeeRd 9d Aol e sam
foeRfad =1 5 ST 3faa STafTe e o WY Il ad1 TR et & & e 39w
7

THeETS U Yael 3T JoaaeH: TEMT 317 I & JHER0 § Aol &l S9N
% I fRT T | HEH T AT 3R W% Heo! 9 a1 IR% ¥ T e & fa
33 faehfaa fohu 7T | o9 gU FHTE UISER i U § GUR o oIl Teh sharsien AEet
forRfara fora 72 | ST HRGHI ot T2 T T HRE@M! i 227 S U] o STAN
% foTu sk 98 a1 oo a1 Uitk I faefaa fhen e =g qen e S wal |
R & SR 2 aTelt JeTE SIRid &ifdal ohl 1 A & feTe SeT & Tedn ¥ U Hhies
I AT T YRR 1 AL F a1 Fenfsit st forarfaa foran 7o 1 56 fe me &1 o=
el o foT off ST%e sHE S W@ R

Y gonfadi § @ TSR] o1 c&id Idl T o Seh! U8 o fau afueres fafer
foreRfad =t T8 | 9aTR | YT 9 9G¥ o T Teh T Ureie §9F w@fud fohan T |

49 & g9 ¥ W, foramefia gg =it 1 foskfaa =0t T foweht @@ SR # fagoe &:t
g & ¢ | i siferdishRean a1 Ufesioiide qen Wi gg eiiae uset (5 Wiavm)
Tt &9 & A9 &1 fharcs ad1 o T 9% 9 | 8 drel Wi daR & TE |
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ferfoer aTe o TIE o BI-BIe Tohel § Yo A9 e e TR foe e = e
&I o | Seal TRee T8 et §

faf\m SRR & 2gTEr §1o7al o 81 318 i UIhESiaT § 9% T8 gaT T 7ead
ATHR h1 focm A=l § 3o W q901 -3 319 FH 9 0§ | TR Tt e 9
TR & gt 9 38 goraeh wid &t Uk fafy faewfad &1 1 qen W6 S gl arat
T T FhSl F TR | 3= yigstidisRs fhamiaa T@t 71 96 § mwRiE
SHIESIEH o HYUl § 377 ¥ Hafed Teafedl % TR & T STaRI Tsie o forenfad
T Aoherd THel | oS Fige e R qen wR situy fecfier & fau =erafewal
o GEH/AH HAHRI ht Tk Joet I fag & ek 7

HE3AES, MR SR IR Jo ey HEH SRITL, S8eT 3R SxexduF,
IRA & HedM ¥ HISTEUHSTRETE, X & YA § el €, saeee § qegy
2013 & SR TGN Falg i STERshdl ol Ul TRIE1 T S 71T &7 3 <1et i
TUrE ST o & |

i A T faenta: e g9 3 3= Ry fen st quer 9 gEieRdr S
TN TG & 39k Seld | 791 ANTeH SR 3@ | 9 T 8ifh uadteid (22), 9aifiTes
FR1eT0T geRrEal (375) o oy Tt e Fot Seieh e wem ot T 31 3o e
Bl Toren Heielt W, S qo1 G Wewl i GlaHnedl, IURl, TIgahHl § gUR,
Toreq qen STIEEM SR g1 WaR YRRt a1 e qen AediHifedn qrieon S
% foru ot vate forfta Temar < 78 iR 3fea fFmrt =6t 18 | 7a daree fosmr wriwHt
SR forameRadl § YRd H STTHYH IRES §RI YRR e hIET &l 9@l o, 3756
S, TR o Jedich H Gfaen g8 | 370 SAsiien sl oA i o forg i/ s o
hesihd FoIwT, FFGT qe TEE TR T TR d S Selel <A, FfawT i STkt we
% foTu R qen sredargiaat ot faawor, iy foren # Svetenon & fau focsh sEi o
T I, FH-IRGRIC TRIE0 o FEAHl ¥ Hehrd HeRAl i &9al o1 T, W
HehT i¥1eTur o feTQ Shesl ahi TATOHT, SHTAT i F@ET o o foe AP Seamfae el
I P LA Thig ol HREEH 3R Ik Ja1fad HedEfas] i et & Yer
1 STAN L o FAC Heamrere fafy o 9 § anfga S @hit ol TR el Sl
U o e € | g o e § e favafommer @ e o giafea @ T

i refome, fauur qer wifereat: TRdE $fu #i 9fs yafa o= 4 wfowm 3fs

W& AT FI IR 9 W T IRA H et WA ScAe i < =l IR <9l % ERE
A SHEEA ®1 Ifg o A aferer ot W& | umior 9| e § ast ¥ ufted 8@ w© €
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FIIfeh 91 T HTT Y hL FT 3O &6 B T&AARd o @l € | Hiu Hu= ue famm
3 Hfu FEf § g9 & fau faskedl 1 T #ih IR ArTa 9 "erferd g areft geT Thifd
T T Hich Th G YAkt o7a] i § 999 91 & WA 9ead 3 € ae
TRgfaes ¥ gfs g€ T SR ufvadl TSI & T FUH &9 H 9eR Aehel W UH
SffeRfHdta sTee e T2, difeh amex Ache o fafye @&l o Sidid Sl SN i
AT, TaFa AR foreadiaar &1 geaied fhan sm |

AR i o AT FoE T8l GoRAHTHT T HRATH HiY FifeTeh! STIHUH e,
¢ feeett & Tenfud foan Tan foroeht S899 R <9 & STHYM hdisil Sl StafamHt srafer
HETEHT qh Wi Ug SUCTsd I 7 | AT SRYH 31Tt Terufded fe e soite Wi
TSN 3% FeH ST deded’ A9e Uk Hiwear famfad frar T € st v &
Hferd =it fe Tt o i amif qen g e fe el & 8 ot % gied Wt ©
(www.iasri.res.in/webdbie) | Tk & e Rervme S2em faskfaa fwan mn foad
TR & FEO SHM H H AN 865,210 HERIAIARE W TS ¥ (http:/

cabindb.iasri.res.in/goat) |

it # wiferes, TTifaes 3T sl sramier e & forg wdt fafu: 5
50 IS & d9e 9 25 7 URASHT 3TRY &t TE | Hifcrd den 0HIfdw TTHEM
RISt & Hfd Seehdl gistd i 3R T TF o TH T TR T i S Jorelt 3R
TR A1 Hehod1 fewforl o faehm o forg <w o fafys vrT § S8 et st
i T | T % SR T 1 TS oo SqafeEl § e §: (7)) Jead § T 6t e
giderel o i Ffew] faerehl qem Sl i 9g=m; (i) e qe1 Y@ o 9fd qfesa
U A ATel TUSIhisiesh Sam]; (iii) el d9e o a0 o foag fomm =gem
TTSShI- STRTAT T STANT; (jv) TR-FIME WAV o Afes] =reret o e w1 foehm,
(v) SRfEt iR il & Ieredt stfshan St o eteaem =t faferen, (vi) forer =t
WAl Sl FFHE SRR & €9 § ITAN T o feTq 398 Mfguier 379 w1 w1 FH R F=d
YIEIF i |13 ol F@M & T 9 IO ¥ I Afshaeli q shoehl ohi ga; (vii) Tkl
WM % fau TR TR § ST fhe S & fau starEmeh se=iea dfedfaT &
TRt (viii) S TR ¥ ST 38AIA Scdel i o L H{IA a1 T8 Jeasial i
TEIH |

YT HiY T g T S TdR afEee (Treegd) 3 $f

STIHYM o forRIE sl T i o T Ted TP i STIHYM JOTell ohi &7Ha1 i
g AR Tmiafesds wfa @ 1 gHew w6t fon H HarasHe yfa @ ¥ 203

13



TAUSTE T el W 39 qRESstl # 91 Hielsiieoh- st g wenfud g8 o =
SEUE i TERIAl U wEieren off ¥

TSR afomHl § wfie € 72 Yee/difge Trer SAfueR grem Heldt st
TfEet o TTT; 319 STIEHM I3 Y1 gU; 82 Wrenfiferail/3cael o1 anforiishior ga;
51 T IO T IRETed §U 99 3,800 BRX § S &1 i i i 1 fehrs viH
vay faftrl o sfaria @ @)

TAUSTE GRT ST Werd W3k 3aed Hie (18-19 T 2013) & TRUMTEEYT
it Saftel o6t drenfiferdl o1 st seaiaeor g7 | i, Srmar, Jyfafea foum,
T faam, Tt fagm, S0 drefient 9 iy it § e swfy @ & 9m 3-
qrgdshH Toeshidd fohT TTQ, SAH-as fewdid fohT T de1 HiEl W ATh-ag i 3uctsd
T T | AR i ATHUH TRUG o STHHM Sl oh [ 3AH-a1e 5-YehTe Jomeft
Y T UISHI I AT 4-5 T 9¢ TS § AU G| o THERIU H GIF FHH & T T
FHiY H S-HEEAT & faw AT (CeRA) - TR 3000 ST Sl sl G 9RA
o TP Y STTH JOTCH a1 916 1 Hel & 142 CeRA TSl ol Igd ITaTed] hilg
7

25 S 2013 T FAM W IR T TR TRA-11 §9 3 T Hee 1 5 fean fagem
T4 ‘A’ T T g 99 | U9 @ R 97 g S uscl Heel 7

THTTE Y Yoot Sfel U ufErem et 3 qor fafd, mikfeafas & fou s 3o,
3TA-3, Thele SRl 3R v SRR & ¥we fauom & fa Foy i@ faque
1 Y5e fohar | fafe TEaardl o Siavid TSR 99 §RT 29,000 ToRETT Rl &A1Y 3T ae
51 T ATHO IR SR FRT T | Feht LRI o AIegH 9 ‘EATRITE’ FUE o el
! STfUHTRa T T

9 & fUse gu &Sl § oTSiifaeRl YR 1 gURA & o dreifient denfea S
et gonferdt s 3fed WR W TS TR T i fSharRadl h1 3k Seifdd &/
TE! W T8 JuTE URaferd & @I e (i) I Se o qeadt & # ffH i SR o
o9 Tau gyl &5 § f o el § GUR TR T (ii) SR, S i T
TEAT R AL SR ITRI AR I 7T AR 3R 3TAR et # gah
IO qT G 0 <t F930; 3R (iil) Terig 9 eifeen § =t Jeae & wead § ug-
FHT HT FG@1 A A FEH A SiEa (NUHSIE) H @A | TEE S S 5
STy R0 Tl | AT A i -TSiqal i fedree 9w o = f5ret o fremt
% Bl § TRy AT 39 & H Hid a1 T 3T TR fog gem ¥
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TrENiTeh! Godich, TRhHT0T R ZEATAROT: IaaH § SR H 637 Y foqm &=
FE R @ € AR A fhar & ©a a6 deififwat & geviE & fou wrdia S g
RYE T oS a9 U B |1 9 o SRA 2,174 Trenfiehia gwaam fee wu s fafe fomt
S wHe gonferdl, sm B Y, i I 9 IS a° 3 Wil & aR F 4,159 TE]
TR G gU; Sorarieh a1 He 0l AeEAHl 9 1.43 T TR skl o Uid qurERar
TWHRICES h1 A Ih! R AHE Toman 71| T fame Sl *i sTavashar 3R ufe
%I SIS A L B: T HY T oheg TUd o3 T | ST 9 hvdR § 31 qen 9fem
TS, TREUE TR AT Yoo H Th-Teh T F foam s wenfad foman )

9o HIY-H1Y STy, S eia it T T 98d (TASRHISART) & Aad 100
Hatfues Hergmsiel feil H Serary Teereia 3fad et s uee fman 7w | Hfb-
TSt et § Ui o fou 37 {9t § wenfaq 999 oe ofta fee e o=t
RS Heumerl 7 FfY fog™ sl o 4000 RI® HiHAT 1 g fhan i
TroTeTofeE 1 geR g H fomar Herl wrfwdl, qrie’t & g & R $ R
e S Tl W gftreror e foran a1 &t WA o U 7 & ®9 H 9Rd™
FfH ATHYM IR 7 ASEAN-9RGE ¥k faf 1w wrishd o1 SAISH fohan qen 39
SR gfdffy Hed sl sTeaae g\l o6l Giaen YeH sl Sl 9H= §9 9 YR 6
STHYM 3R faedr yomedt qen fode w0 @ $fa fagm s<i ¥ ufifed e & faw em
W H S e

TSI qAT Tt &1 o foTq SIHAM: HIL.F.31.9. o STTHYM EIH!
forerRg Tadid iy SATHYM HEAM (SThuTd), sTedrel; ST-Jai Jaidia & o fag
ALF.31.9. SFATHUH IR, fHEm, Hener™; q91 S it FTHUM M, 9 &R A
STfearst qen el fohdml ohi STavashaeli sl I & o fag Yreintifena fasmfad w
g | TRt TTEfore 45 1 ITETE, ferTae wRw qen Siv 9 SR o fere sifrgfea feen
T, Stk oo SRHTA 21 i STEUS & e S e 7 | 3= SusRitel A
Sit o YU S STt 118 i U8EM i T8 | ST S J&q dieTRat 3 &l SRl fh
S o fw we=m T

Tfeardt 39 Aol (STTEdt) & Sdd WI..31.9. <9 o fafy= ari # feamt &
TSRt A& § GUR o foaq eTfearst frami & @ =i g €9 9 fHa-Sere & a2
T T 92 I 3o TRl (SASTRT 8432, AARST 524 3R ST 128) & o (6.83
foded) Teud, JEa a1 TREl o SSided o T gefaan qe digd 5el & 96
smfeardt forami 1 ITeTsy AT T | fREmT 1 3yfTeh TeR (96 Fude TR 3R 26
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YIRS ol dieX) fadiia forT U | Ak W A STEeH g 3 qHfehd T
U R GRT&T01 ShTeishy TSI Toha | 59 TRI&T01 ShidishH H STRUTEA Yo¥l o AHHTS
et & 13 TET & 65 SAfeard! fReml 3 9F fo= | W.&.319. & ST-Jal Jeidia &5
IR, FEMH H TH IH WFiERl 9e& STEifsd &t T fwe q= faw suesy
TRl ol e o fore ‘ fort ' d1eet o1 SRINT o, Tifeh a1 i 3Afeen | SAferes ami
Toh g S Heh | TS STRIeh! STfCATE o TSI o deadi & § & arel sffearntaal
I AEe B gt IS/ et arer ot renfitnt geadid ot T S U Ted AT
I ¥ |

SMEUT TS RITTal Uaiel: 3TSHS WI.&.31.9. GEAHI § 826 oG ohl UKId fohall T
qen 5 fawa & § 83 U UM fohu U | YR U e = 25 HEAMI =l 161 Uee
Yo U MFAT F GeH (e eRd R o, STEUIHeRETE qe
ITEABNAE) GNI Hige HIdNEe SifEe/dsiehd oy 7T | TRue & 16 3R 31 e 9
HAY: 33 g 3R 17 fesmed smaed Tfee fw Tu) dien fhem oiR Foeh sifraR
HL&ToT Jiferheor A fou 7T SArereHl W foraR shtd gu 138 fohedl ol siiehtol JHIv-93 UeH
T TR 30 YR ST |el WL 469 & TE |

ORI T.%.31.9. TG4, fremr qen fawm § Jua &1 7= 9eH L § 8iR
3T e o o SR 16 Tafier Sfori & sfaria 79 QR fau T s 10 afgen afert
Tl off LR Tohdll TR | T3 Y fovafaemerdl, J1.3.31.9. o el qef Wasie fhami
Sl TIGR Yool IhE AL, 31,9, UM YEhR, SATSiaA T8 AT fhem qeEhr (Tg)
3R fafafigha w1 & forw w13 Fus R JeH fhe T

WitgAae gfean fafies
IV F.31.9. & WHE T Teh Usiiehd A1 THEAGR gfedl fafies T s
& T SASEIRT HYA § ST WI.F.31.0. I H=ATRAT & gae= qen anfvriao & fag

FE FR T R | T IS & sk GaeiT i GIEIfTeR! i egddtend fohan § qen gefea
SR <1 oo off T 1

THUHS! 21k i ST hl FeM o ol WEAEE 7 STEIAR3E, ToldTR &
e IRER H Hresie st deerl (qdiet) Aie # T ey dieRt 3caed Had
(100-150 THfeTa TRIhT i amar aren) wenfud ffam 21

I8 HUAT SI I T, A 9 SHdeh TUE, SSIcdIed o YSIH T STHIehT o i
<o H e faum s wenfud s B off 9fREsIstt B S YeH 9 @R
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WS TS 9Weh: STV, 31.9. 7 WTEH, aaafdel S qe STETTusTE,
Tarett o |1y e AR T a1 Tha A% et HiereH, e, JuH & |
T HHEHAT F9 R g&er vy § | S99 &.21.9. 3 TUHEUTH- IR T & Siad
18 WA fohdTT T A | FEITYIAT o1 SR L i el TS i | 91.5.31.9. o GeMl
BRI A o TT 30 9 3AfYeh TedRTeTeh ST TRATSHIT Wihd i T8 | §oaarvs
&3 H o iy favafaered wtid & o g Te T&E T&a a1 T | 98 faem
et <1 fafirer <o & el & w9 § gfafgie W See srhe fafma w5t gfawn
off JH T B

fam: ad 2012-13 & foTT TSIV, %.21.9. 1 ARG & TR-ISHATA sTeie (Heifed
3AM) A 2,520.00 FUS TIF 3R 2,100.00 FUS TIF & | a9 2012-13 & IREA
185.47 S TUA o 3Tidfieh TareH (FHUN TR Jwifirel W =), afeem ffy @i &
TE T, Uil ST TR o6t Sgett qen sTeurafy s W =) gie fohe T ) o 2013
14 % ToTT FTSHFTA SR TR-2SHRTT STsie (SIS 3TTAM) A 3,415.00 HUS T X
2,314.17 g T9 ¥ |

T 39 3O W AT 1 HTY TS W THEhR S8 Hall T 1.3, 31,1, SrEme
o ST qAT FHfY Tal WIEl THERIU UM & AT hid Tod HA! b1 STV ALE. 31T
o Tl TS H 3o HoIdT ANIGRH, FEEdl S YT o foTg SR &b il = |
Ty faerra # wfshar et Si fommll #1 |rEe % fog g0 Semel Sewl sedd ST
T 1 R & AfUSE 1 AR A H LY. ok WA ok ST FATH R e
F S wfew | § 9Ra WeR & fafis maeE 9 foart, seas e faard a
Tavafaemerl/ A T SaUEE el a9l 3T YUl 91 Lahaleedl gRI ITH Hardl
SR TEAN &l off YRGS TG o1 =1 | Jo1 qui ey § fof aftug & fRa &R
e JAEl ¥ <9 % HU ok & H Tha gfg d9d g |

g2l !
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Hon’ble Union Minister of Agriculture and Food Processing Industries and
President of the ICAR Society; Hon’ble Union Ministers of State for
Agriculture and Food Processing Industries; Hon’ble Ministers of
Agriculture, Horticulture, Animal Husbandry and Fisheries from the States;
Distinguished Members of the ICAR Governing Body; Colleagues from
the Council, Representatives of Press and Media, Ladies and Gentlemen!

| deem it a matter of privilege and pleasure to welcome the Honourable
Union Minister of Agriculture and Food Processing Industries and President,
ICAR Society, Shri Sharad Pawar Ji, Esteemed members of the ICAR Society
and Governing Body and guests to the 85" Annual General Meeting. | wish to
express my sincere gratitude to the President of the Society, for his continued
guidance and visionary leadership for a decade, to the National Agricultural
Research System. Sir, your interest in the activities of the Council and your
personal discussions with the scientists in the institutes is a source of
inspiration for the entire agricultural research community in the country.

[, on behalf of the Council and on my personal behalf, heartily welcome
Shri Tariq Anwar Ji and Dr Charan Das Mahant Ji, Hon’ble Union Ministers of
State for Agriculture and Food Processing Industries. We are also grateful to
the Hon’ble Ministers of Agriculture, Horticulture, Animal Husbandry and
Fisheries from various States, Members of the ICAR Society and the Governing
Body, who have continuously provided valuable feedback based on their
experience with the farmers at the grassroots.

| am pleased to inform that the DARE and ICAR became one of the first
Departments in having the recognition of 1S/ISO 9001:2008 certification by
implementing Quality Management System. This is also the success indicator
of all the Government Departments, and testifies the commitment towards
assuring quality services to its clients with continual improvement of its delivery
system. The Department’s performance against the commitments made in the
Results-Framework Document (RFD) achieved a high composite score of
97.6% for the year 2012-13.

Hon’ble President of India, Shri Pranab Mukherjee graced the 85th
Foundation Day of ICAR Society on 16 July, 2013, and delivered the
Foundation Day Address. The Hon’ble President suggested integration of
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agricultural research for development by establishing partnerships and linkages
and also emphasized upon the enhancement of agricultural production with a
focus on small and marginal farmers in the country. The suggestions would
guide us in aligning our research programmes in the coming years.

| am happy to mention that Shri N.R. Narayana Murthy, Chairman Emeritus
of Infosys Ltd., addressed the ICAR Directors’ Conference-2013, and
emphasized the importance of leadership in agriculture given the contextual
development scenarios to feed the billions.

Agriculture in India accounts for over 14% of the GDP and 12% of
country’s exports, providing employment to over 50% of the work force and
striving towards food security as well as inclusive growth and development.
This has been possible through pertinent agricultural research, education and
extension enabling development and infusion of appropriate technologies by
ICAR Institutes and Agricultural Universities, and taking them across to farmers
through Krishi Vigyan Kendras (KVKs).

The monsoon-driven Indian agriculture witnessed 106% of long-term
average rainfall during the cropping season 2013 that enabled 105 mha of
total area sown during kharif 2013 as compared to about 100 mha during
2012. Eventually, the first advanced estimates target foodgrain production of
259 mt and a growth rate of over 5% for agriculture and allied sectors in
2013-14.

The Council continued to successfully carry out its mandated programmes
and | wish to present some salient achievements, before the august house.

The ICAR prepared doable and location-specific action plans of agriculture
and allied sectors for rehabilitation and restoration through technological
backstopping in the affected areas of Uttarakhand, Odisha and Andhra
Pradesh, which were struck by natural calamities of differential, but severe
intensities. The Council has also prepared the climatic vulnerability atlas of the
country and district level contingency plans to enable farmers to choose
appropriate means and methods for mitigating the climatic variability in different
agro-climatic regions. Further, the Council is committed to need-based, location
specific research for agricultural development in the country through innovations
and integration.
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Soil and Water Productivity: The agro-ecological sub-region (AESR) map
of black soil region (BSR) was revised by incorporating the latest soil database,
newly calculated length of growing period data and quantitative drainage map.
The revised map shows 54 AESRs as compared to the earlier 36 AESRs that
will facilitate more specific regional level planning. Soil erosion map of Punjab
at 1:250,000 scale was developed using soil resource inventory and soil loss
data that showed 10% (5,751 km?) area under the category of severe erosion.
Geographical Information System (GIS) based soil organic carbon (SOC) map
of six north eastern states (Asom, Manipur, Meghalaya, Nagaland, Sikkim and
Tripura) was prepared. In order to prevent volatilization losses, urea was coated
with pine oleoresin which ensured slow release of nitrogen. Such fortified urea
can supply 440 g zinc, 132 g copper, 212 g silica and 87.7 kg nitrogen/ha to
the crops from an application dosage of 200 kg/ha.

Farming Systems: Location-specific integrated farming systems were
designed for small and marginal farm households in different states with
farmers’ participation. The net returns ranged between X 8,235 and ¥ 38,860
per year depending on the farm size. In the eastern plateau and hill region,
livestock integrated farming system module for one acre area under rainfed
ecosystem gave a net monetary return of ¥ 45,000/acre/year. Under the
Rashtriya Krishi Vikas Yojna (RKVY) of Government of India, the ICAR
Research Complex for Goa standardized low cost hydroponics protocols for
green fodder production.

Climate Change: The atlas on climatic vulnerability at district level was
prepared to develop appropriate adaptation measures in regions likely to be
affected by climate changes, classified into very high, high, medium, low and
very low categories. Terminal heat stress conditions across all the districts in
six wheat growing states of Haryana, Punjab, Uttar Pradesh, Rajasthan, Bihar
and Madhya Pradesh were monitored. The minimum temperature trends over
the entire country were computed using 0.5 degree grid data from climate
research units. The magnitude of change on annual basis over the entire
country is 0.25°C over a 10-year period. Average amount of monsoon rainfall
however, decreased as indicated by a study (1951-2007) in north eastern
region. Simulations showed that increase in temperature by 2°C could reduce
pigeonpea yield by about 16% in Gulbarga district (Karnataka). A biophysical
calibrated model, APSIM (Agricultural Production Systems Simulator) was
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validated to evaluate the impact of climate change on rice productivity under
different levels of nitrogen in Meghalaya.

Genetic Resources: Genetic resources are of unique significance, as they
provide valuable traits with potential for breeding new varieties/hybrids/animal
strains/breeds. In this endeavour, thirty-three explorations were undertaken in
16 states and 1,722 accessions, including 322 of wild species were collected.
A total of 266 herbarium specimens have been added to the National
Herbarium of Cultivated Plants. In the National Gene Bank for long-term
storage, 5,414 accessions of orthodox seed species and 112 of non-orthodox
species were cryostored, and eight were added to in-vitro Gene Bank.

Over 44,000 accessions from 42 countries were imported including
promising accessions of wheat, paddy, safflower and others. A total of 141,191
imported samples including transgenic and trial material were processed for
quarantine clearance. Out of 3,838 samples infested/infected with different
pests, 3,437 were salvaged. Thirteen phytosanitary certificates were issued for
export of 1,294 samples. New germplasm comprising cereals (12), millets (4),
grain-legumes (8), oilseeds (19), fibres and forages (13), spices (1), tuber crops
(2), medicinal and aromatic plants (9), commercial crops (7) and two parental
lines of potato SS1735/02 (INGR-13048) and MP97-921 (INGR-13049), were
registered with NBPGR, New Delhi, under elite germplasm category. A web-
based portal was developed to facilitate access to information on plant genetic
resources conserved at the National Gene Bank. One new genus, Dvivarnus
Rajmohana and Veenakumari (Platygastridae) and 14 new species of insects
and mites were described.

Germplasm accessions consisting of under-utilized fruits (417), coconut
(410), mango (760), guava (142), cashew (528), tuber crops (6,151),
pomegranate (281) and medicinal and aromatic plants (945) were maintained
in the field gene banks. Thirty-nine unique germplasm accessions of Mangifera
were collected from Andaman and Nicobar Islands, nine of which are
polyembryonic and one cluster bearing. Among the accessions, March—April
maturity mango variety (Arka Neelanchal Kesari) was identified for eastern
region of India. The variety does not suffer fruit fly damage due to early
maturity.

22



Under phenotypic characterization and conservation of farm animal genetic
resources, identified breeds of cattle (Mizoram, Adilabad, Malnad Gidda), goats
(Malkangiri, Raigari, Narayanpatna) and donkeys (Sindhi and geographically
distinct donkeys) were studied. Study on genetic relationship of Indian native
cattle represents the first approach to assess population structure of Indian
breeds that evidenced the genetic distinctness of zebu from taurine cattle.
Thirty bovine microsatellite markers from FAO list for measurement of domestic
animal biodiversity (MoDAD) were tested in mithuns and gaurs individually. The
present study will help in developing a suitable breeding policy for mithun.

The whole mitochondrial genomes of Channa marulius, great snakehead
(NCBI accession no. KF420268), Clarias batrachus, walking catfish (accession
no. KC572134) and Pangasius pangasius, yellowfin catfish (accession no.
KC572135) were sequenced. Two ornamental barbs, viz. Puntius denisonii and
P. chalakkudiensis endemic to the Western Ghats were found to have mtDNA
size 16899 bp and 16989 bp, showing a difference of 90 bp mainly in the
control region.

The genus Glyptothorax, sisorid catfishes, widely distributed in foothills of
rivers and fast flowing mountain streams and benthic in habitat, has no
previous record from plains of Uttar Pradesh. The present report is the first
evidence of a broader distributional range of Glyptothorax genus, indicating
that the species may be more widely distributed than previously acknowledged.

Crop Improvement: One hundred and four new improved varieties/hybrids
of major crops were released for different agro-climatic regions of the country.
An early-maturing (110-123 days) basmati rice variety, Pusa Punjab Basmati
1509 with moderate resistance to leaf blast and brown spot disease, a late
sowing wheat variety HD 3059 and the large seeded (>30g/100 seeds) kabuli
chickpea variety, CSJK 6, moderately resistant to root rot and tolerant to wilt,
are the landmark releases of the year. During the year, 11,835 tonnes of
breeder seeds, 14,984 tonnes of foundation seeds, 22,281 tonnes of certified
seeds, 14,939 tonnes of truthfully labeled seeds and 5,237 tonnes of quality
planting materials were produced.

The gene cassettes using tobacco as a model system for Botrytis grey
mould disease resistance in castor was validated. It was noticed for the first
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time that Pi54 (Pi-kh-Tetep) has a small zinc finger domain of NFX type. The
candidate gene-specific markers in eighteen lines of rice exhibited high level
of resistance against bacterial leaf blight in the background of Taraori Basmati
and Basmati 386 introgressed with three BLB genes (Xa21, xal13, xab).
Sunflower necrosis disease (SND) resistant transgenics were developed
through deployment of coat protein gene of tobacco streak virus using
Agrobacterium-mediated transformation.

Microsatellite-based markers were used for genetic diversity analysis and
cultivar identification in pearl millet (27), finger millet (35), maize (143) and
flax (94). Molecular profiling was done in core collections of moth-bean (250),
Lathyrus (225), sesame (450), and mini core (110) in finger millet, wheat (186)
and aromatic and non-aromatic rice (104), using simple sequence repeat (SSR)
markers. Imports of cotton, maize, rice and sorghum (1,186 accessions) were
tested for transgenic elements and absence of terminator gene technology.
For taxonomic identification, DNA barcodes were generated using cox1 primers
for eight insect pests of rice and submitted to BOLD (barcode of life data
system) and gene bank accessions obtained.

Suitable markers were identified to develop DNA barcode for fungal and
nematode pathogens. A high yielding (50-60 tonnes/ha) determinate tomato
variety Kashi Aman (VRT-0801) was identified and recommended for zone IV
(Punjab, Uttar Pradesh, Bihar and Jharkhand). For the first time, advanced
breeding lines of French bean (IC525260 x 1C525283-07-1-6-5) resistant to
Mung Yellow Bean Mosaic Virus were identified and successfully field
demonstrated. Two F1 hybrids namely DOGR Hy-1 (41.30 tonnes/ha) and
DOGR Hy-2 (34.96 tonnes/ha) of onion suitable for rabi cultivation were
developed. A seedless interspecific hybrid (M. dioica x M. cochinchinensis)
was developed combining the desirable attributes of spine gourd and sweet
gourd with fruits of bigger size (>20g) compared to normal spine gourd (<15g)
with 2n=2x=28. A new fertile hybrid was developed by crossing of diploid spine
gourd species (Momordica dioca) with increased ploidy level and natural
tetraploid teasle gourd species (Momordica subangulata subsp. renigera).
Sweet potato genotypes with high extractable starch (ST-10), high carotene
(ST-14) and high anthocyanin (ST-13) were registered at NBPGR.

Ajmer Fenugreek 3 was identified for national release for its higher yield
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(1,288 kg/ha), 10% more than Hisar Sonali (national control). In medicinal
plants, Arka Ashwagandha, was identified for high dry root yield (11.95 g/ha)
and total withanolide content (0.580%). Eight superior varieties of white button
mushroom (DMR-Button-03), brown button mushroom (DMR-Button-06), paddy
straw mushroom (DMRO-247, DMRO-484), shiitake mushroom (DMR-Shiitake
38, DMR-Shiitake-388), milky mushroom (DMR-Milky-334) and Macrocybe
gigantean (DMR-Macrocybe-01) were recommended for release.

Livestock Improvement: The livestock sector plays an important role in
providing livelihood to small farmers with over 87% of the livestock owned by
small and marginal farmers. Improvement of indigenous cattle breeds through
selection programme covers Ongole, Gir, Kankrej and Sahiwal breeds and is
being executed in collaboration with State Agricultural Universities, NGOs, State
Animal Husbandry Departments and ICAR Institutes.

At CIRB, Hisar, 63,857 frozen semen doses of Murrah bulls were produced
as farmers from all over India are evincing keen interest in Murrah breed
improvement. Physical identification using injectable subcutaneous microchips
was done in all female buffalo progeny to help in future milk recordings in the
project. Under the Mega Sheep Seed Project, flocks of Chottanagpuri, Mandya,
Mecheri and Sonadi were built up for production of superior seed. Crossbred
pig (H50G50:Hampshire and Ghungroo) was found suitable for farmers
because of its growth, adaptive and carcass characteristics with a marketable
weight of over 75 kg in 8 months. A dual purpose poultry variety, Srinidhi was
developed that attains a body weight of 668 g in 6 weeks.

The technology of seed production of silver pompano (Trachinotus blochii),
a highly sought after fish due to its fast growth rate and high market demand,
was scaled up for bulk seed production and transportation. Offseason breeding
of climbing perch, has paved the way for round-the-year production of its quality
seed.

Crop Management: A low-cost and easy-to-use five-panel customized leaf
colour chart was devised for nitrogen management in rice for different
ecosystems. Yield of Indian mustard seed increased by 45% with incorporation
of 2.5 tonnes/ha of mustard-straw and Sesbania green manure in soil. Sowing
of chickpea on broad bed and furrow increased seed yield by 19-34% over flat
method. Rice straw mulch maintained 2-3% higher soil moisture during critical
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crop growth stages of chickpea and lentil in rice-fallow. Polymulch technology
with cotton cv. Suraj was demonstrated in farmers’ fields with substantially
higher seed cotton yield. In-situ rainwater conservation through seeding in
open-furrows or mulching with paddy-straw proved beneficial for jute cultivation.
Application of bio-manures for yield and quality enhancement of sugarcane,
under multi-ratooning, showed remunerative yields of sugarcane ratoons (56
tonnes/ha) up to the ninth ratoon with continuous application of 10 tonnes/ha
sulphitation pressmud (a sugar industry by-product) + Gluconacetobacter
diazotrophicus.

In rice, flucetosulfuron, a new post-emergence sulfonyl urea herbicide,
when applied seven days after sowing at 25 g a.i./ha showed 90% efficiency
in controlling predominant grassy weeds, sedges and annual broadleaf weeds.
Application of metsulfuron+carfentrazone (Ready mix) at 25 g a.i./ha in wheat
crop effectively controlled broadleaf weeds, and resulted in maximum grain
yield.

New amphiphilic nano-polymers were synthesized and used to develop
controlled release formulations of thiamethoxam against white-fly and stem-fly
incidence in soybean. Two new anticoagulant rodenticides, difencoum (0.005%)
and flocoumafen (0.005%) wax blocks showed good acceptability and
palatability by Bandicota bengalensis and Rattus rattus. Both the rodent poisons
registered 70-100% control under field conditions in rice and coconut crops in
Andhra Pradesh, Karnataka, and Andaman and Nicobar Islands. A new insect
light trap was validated in farmers’ participatory mode in rice fields during kharif
and in chickpea fields during rabi. Significant reduction in wilt disease in
pigeonpea was observed with Trichoderma strains IPT 31 and IPT 11 (9.5-
10.8% against 23.7% incidence in control). Pusa 5SD, a seed dressing
formulation of Trichoderma harzianum, was validated against wilt and root rot
of chickpea. Aqueous extracts of Acacia arabica and Datura stramonium
(seeds) and Annona squamosa (leaves and seeds) proved as effective as
Bacillus thuringiensis in management of semiloopers and Spodoptera litura
infesting soybean.

New multi-residue methods for extraction, clean-up and analysis of
pesticide residues in various food commodities and environmental samples
were developed. Six stingless bee species, Tetragonula canifrons, T. irridipennis,
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T. atripes, T. laeviceps, T. ventralis and T. ruficornis were identified from
northeast India.

Whole genome sequencing of Indian strain of Phytophthora infestans (A2
mating type) causing late blight and Ralstonia solanacearum causing brown
rot of potato was completed. Area-wise IPM validation for fruit fly was
implemented in over 11,650 acres, covering Andhra Pradesh, Karnataka and
Tamil Nadu that resulted in savings of about 25-30% produce in mango.
Intensive agro-techniques for higher saffron yield (7.51 kg/ha) were developed.
Low-cost pasteurization tunnel technique for compost pasteurization of button
mushroom was shown to be equally good for oyster and milky mushroom.
Cotton ginning mill waste was successfully utilized in compost production for
button mushroom cultivation. Validation and demonstration of bacterial wilt, TLC
V and Alternaria resistant tomato Arka Rakshak at farmers’ fields showed
record productivity of >90 tonnes/ha in south India.

Livestock Management: Livestock feed resources database and
forecasting models gave accurate estimation of crop residue production and
compared well with official data. Supplementation of feruloyl acetyl esterase
enzyme improved digestibility and rumen fermentation in crossbred steers fed
paddy straw based ration. Precision feeding of female buffalo calves achieved
a growth rate of about 750 g/day. The first comprehensive microarray chip was
developed to devise means to improve rumen function and reduction in
emission of methane from buffalo rumen.

The supplementation of ‘Combination-3’ feed additive induced higher milk
production (10.13 vs. 8.14 kg/day) in lactating cows. Feeding of nitrate @ 3%
of dry matter intake to buffaloes reduced 34% methane production, enhanced
growth performance by 15% and feed conversion efficiency by 10%. The
microscopic image characteristics were documented for qualitative analysis of
feed within the shortest possible time. Organic selenium at 0.15 ppm in the
diet of pullets resulted in better production performance of breeders and growth
of progeny. Organic chromium in the form of chromium-enriched Azolla is ten
times less costly than chromium enriched yeast, and its feeding reduced
cholesterol in yolk and enhanced chromium in the egg. Based on extensive
data on methane production potential of different feed resources, a national
catalogue was developed.
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In the present scenario of growing demand of mutton, accelerated sheep
mating system was developed; 76.7% ewes achieved fourth lambing within a
period of 876 days. Use of frozen-thawed semen in goats resulted in 28 kids
from 17 does. World’s first mithun calf was produced by embryo transfer, a
major breakthrough, as also the first test tube yak calf ‘Norgyal’ was born, a
major development towards conservation and multiplication of yak. A
reassortant rgH5N2 virus was generated for developing inactivated DIVA marker
vaccine against H5N1 in poultry. Diagnostic techniques were developed for
contagious ecthyma, PPR, Japanese encephalitis in pigs, bovine picobirnavirus,
avian influenza, Marek’s disease and Q fever. The two diagnostic kits for
detection of FMD are proving useful for differentiation of infected animals in a
FMD vaccinated population.

Microaerophilus stationary phase cultivation system is a major advance in
theileriosis research as it helps the researchers in production of antigen for
maintenance of parasite in laboratory system and testing the battery of drugs
under in vitro culture system. The Council organised effective surveillance and
awareness camps that helped in controlling glanders, a dreaded zoonotic
disease. Genome sequence of Mycobacterium avium indicated the ability of
strain S5 to survive in a wide range of environmental conditions. An effective
module was developed for treatment of skin candidiasis in camel. The National
Animal Disease Referral Expert System reported that incidence of majority of
diseases declined indicating the effectiveness of control measures.

Spawning of cobia in recirculation aquaculture systems showed high
survival rates of 86.7%, ensuring availability of quality seed for culture. Farm
made feed for seabass enabled production of 2.7 tonnes/ha in 325 days of
culture. The reported marine fish catch of 3.94 million mt during 2012-13 is an
all-time record, with a growth rate of 3.37% over the previous year.

Low stocking density (20 no. per m?) of Litopenaeus vannamei resulted in
a single crop yielding about 3.5 tonnes in brackishwater without using any
commercial probiotics and mineral supplement. The success of present trial
outlines the possibilities of farming of L. vannamei at low stocking densities
with good economic returns. The whole cell heat-killed Noda virus vaccine,
evaluated with juveniles of Asian seabass (Lates calcarifer) indicated its utility
in protecting the fish against the infection. The monoclonal antibodies (MAbs)
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were raised against purified serum immunoglobulins of Catla catla that are
crucial for developing sensitive and specific assays for detecting circulating
antibodies to important fish pathogens and in evaluating efficacy of vaccines.
PCR and RT-PCR-based diagnostics were developed for detection of koi herpes
virus and spring viraemia of carp, respectively, diseases of trans-boundary
importance. The nano-encapsulation of trypsin with chitosan enabled release
of enzyme in a controlled manner and biomimicked zymogen-like activity, a
first time in fish model.

Mechanization and Energy Management: Enhancement of land and
labour productivity can be achieved by judicious use of farm machinery and
energy management in different farming systems. Tractor operated five-row
seed-cum-fertilizer-drill capable for placing seeds at 50 mm and fertilizer at
100-150 mm depth covers 0.2-0.35 ha/h. Compact and energy efficient
arecanut sheath shredder shreds 100 kg of moist and dry sheath fodder in an
hour. Crop canopy spray system sprays 0.92 ha/h in pigeonpea and soybean
crops. A multi-millet thresher operated by 1.5 kw motor with 95% efficiency
reduces drudgery and minimizes post-harvest losses. A machine suitable for
sugarcane and potato fields where row-row spacing is 50 cm or more, applies
fertilizer in a band and simultaneously earths-up in 0.56 ha/h. Dehusker for
kudo and kutki millets with capacity of 100 kg/h and 95% efficiency and root
crop harvester-cum-elevator suitable for carrot, potato, garlic and onion with
less than 1% damage and field capacity of 0.2-0.28 ha/h are highly sought
after engineering interventions. Bullock drawn wedge-plough, suitable for narrow
terraces of Sikkim, has a field capacity of 0.025 ha/h and saves ¥ 300/ha
compared to traditional wooden plough.

For efficient gassification of biomass (soybean and pigeonpea stalks), a
torrefaction unit gives biomass recovery of 65 to 80% and increases calorific
value from 17 to 20 MJ/kg. An electronic control module automatically
supplements LPG for producing gas based electricity generation system.

The CIFT, Kochi, designed and developed a 10 kg capacity fish meal
plant. The CMFRI, Kochi, procured a 19.75 m OAL fisheries research vessel
F.V. Silver Pompano for carrying out fisheries related research in the territorial
waters under NICRA. A prototype mobile fish vending unit was developed,
suitable in urban /municipality areas with proper waste disposal.
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Post-harvest Management and Value-addition: Mechanization of the
processing of makhana and custard apple was attempted. Machines for
roasting and popping of makhana and extraction of pulp from custard apple
were developed. For improvement in quality of ground spices powder, a
cryogenic grinder was developed. A hot air puffing machine was developed for
utilization of by-products such as dal mill brokens and rice mill brokens. A
novel kind of foldable plastic packaging box was designed in collaboration with
industry for reducing post-harvest losses during transportation of fruits such
as sapota and custard apple, this design can also be customized for other
fruits.

Molecular methods were developed for rapid detection of food pathogens
and identification of meat species. A jaggery pilot plant for training and
demonstration was established at Pantnagar.

Sweetened functional soft cheese from buffalo milk was developed that
has high potential in the functional food market. Functional and shelf-stable
restructured buffalo meat steaks were prepared with the incorporation of
antioxidant and mineral rich amla powder (5%). Nuggets were prepared by
incorporating pork with fermented bamboo shoot mince, which significantly
checked quality deterioration of nuggets.

The fatty acid profiling of different sizes of Tenualosa ilisha revealed that
medium-size hilsa has high -3 PUFA content. A method was developed for
isolation and purification of astaxanthin from deep sea shrimp and blood-
spotted swimming crab that showed high antioxidant activity. Dietary chitosan
supplementation in rats proved effective in treating age associated disorders.
Succinyl chitosan may serve as an effective tool in micro/nano encapsulation
of nutraceuticals for controlled and efficient drug delivery.

Efforts of CIFRI, Barrackpore along with [ITs, Kanpur and Varanasi,
Peoples Science Institute, Dehradun and WWF, India, determined environmental
flow requirement at Triveni Sangam, Allahabad, during Mahakumbh 2013, which
enabled good water quality in River Ganga.

Agricultural Human Resource Development : The Education Division
continued to contribute towards maintaining and upgrading quality and
relevance of higher agricultural education. Financial and monitoring support
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was provided for Niche Area of Excellence (22), Experiential Learning units
(375), besides refurbishing and maintenance of educational structures, student
and faculty amenities, equipments, course curricula improvement, education
and research and ICT and multimedia learning resources. HRD programmes
and activities facilitated promotion, execution, monitoring and evaluation of
several ICAR sponsored schemes that include centralized admissions in UG/
PG to reduce inbreeding, infuse merit and promote national integration; award
and distribution of fellowships to attract talent and promote merit, admission of
foreign students for globalization of agricultural education; capacity building of
faculty through summer-winter schools and Centres of Advanced Faculty
training; National Professorial Chairs and National Fellow Scheme for promotion
of excellence; and Emeritus Scientist Scheme as a structural method of utilizing
skill bank of the outstanding superannuated professionals. Quality assurance
of Agricultural Universities was ensured through accreditation.

Agricultural Economics, Marketing and Statistics: The growth trajectory
of Indian agriculture is now heading to target the growth rate of 4%. The total
food production in India increased at a much faster pace than the growth in
human population during the last four decades. Rural labour market is
undergoing profound changes with labour moving from agriculture towards non-
farm sectors. Agricultural R&D has played vital role in terms of offering
substitutes for labour in farm operations and in terms of offsetting cost push
inflation resulting from structural shift in labour and rise in wages. An
econometric study on water markets in canal command area of North-Western
Rajasthan was undertaken to assess equity, efficiency and reliability in water
use under different forms of water markets.

The first Advanced Supercomputing Hub for Omics Knowledge in
Agriculture (ASHOKA) was established at the IASRI, New Delhi, to provide
seamless access to these biological computing resources to the researchers
across the country. A software ‘Web Generation of Experimental Designs
Balanced for Indirect Effects of Treatments’ was developed that generates three
classes of Neighbour Balanced Block Designs and eight classes of Crossover
Designs (www.iasri.res.inf/webdbie). A web-based relational database was
developed consisting of 865,210 microsatellite markers present in the whole
genome sequence of goat (http://cabindb.iasri.res.in/goat).
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National Fund for Basic, Strategic and Frontier Application Research
in Agriculture : Twenty-five new projects with a total budget of ¥ 50 crore
were initiated. In order to create awareness about basic and strategic research
projects, the working and philosophy of NFBSFARA and development of
concept notes, six workshops were conducted in different parts of the country.
Salient significant achievements during the year include: (i) identification of
moisture deficit stress tolerant traits and genes in rice, (i) endophytic bacteria
providing tolerance to salinity and drought, (ii) use of virus derived micro-
RNAs to control pod borer, (iv) development of rice plants tolerant of non-
selective herbicides, (v) methods to study immune response genes in goat
and fish, (vi) identification of fungi and processes to reduce gossypol and
increase crude protein in cottonseed cake for its use as a pouliry feed,
(vii) development of encapsulated pediocin, a bactericide to be used in ready-
to-eat food products, and (viii) identification of microorganisms efficient in
producing bioethanol from agricultural wastes.

National Agricultural Innovation Project: The National Agricultural
Innovation Project (NAIP), made satisfactory progress in enhancing the
competence of NARS towards steering the agriculture R&D and introducing
pragmatic pluralism; 91 public-private partnerships were established in 203
NAIP supported sub-projects, including three with GEF support.

Promising results included 72 patent/intellectual property protection
applications filed; 319 research papers published; 82 technologies/products
commercialized; 51 new rural industries piloted, and over 3,800 ha area of
farmers’ agricultural land brought under sustainable land management
practices.

The first Agri-Tech Investors’ meet (18-19 July 2013) organised by NAIP
resulted in a formal transfer of technologies to private entrepreneurs. E-courses
for bachelor degree level programmes in agriculture, horticulture, veterinary
science, home science, fishery science, dairy technology, and agricultural
engineering were developed, deployed on-line, and also made available off-
line on CDs. Online e-publishing system for ICAR research journals has
increased their readership by 4-5 folds and reduced the article processing time.
Consortium for e-Resources in Agriculture (CeRA) provided on-line access for
about 3,000 scholarly journals to 142 CeRA member NARS institutions
throughout India.
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‘Mahima’, a female calf was born on 25 January 2013 to ‘Garima-II' a
cloned buffalo. This is the first calf in the world to be born to a cloned buffalo.
The NAIP value chain sub-projects have demonstrated innovation-led marketing
success in flower export, eco-colours, Omega-3, millet products and Juliflora
feed. Over 29,000 farmers benefitted by market linkage under different
interventions and 51 new rural industries were piloted. EATRITE branded
products were commercialized through retail stores.

Technology-led agriculture innovation systems for improving livelihood
security in disadvantaged regions of the country were fairly demonstrated; three
activities are making visible impacts in their respective areas/states: (/) Land
shaping in West Bengal coastal zone which reclaims land parcels in saline
affected areas, (i) characterization of local breeds of goat, sheep, and their
genetic up-gradation, nutrition and control of common diseases in Adilabad
and Udaipur districts, and (ii) Potential fishing zone (PFZ) forecasting and
promoting M-Krishi through mobile network in Maharashtra and Odisha.
Successful restoration of red rice landraces from the long term storage vaults
of the National Gene Bank to the farmers’ fields in Chamba district of Himachal
Pradesh is yet another milestone.

Technology Assessment, Refinement and Transfer: At present, 637
KVKs are operating across the country that act as the arm of ICAR to
demonstrate the technologies to the farmers in the field. During the year, 2,174
technological interventions were made in 4,159 locations in different theme
areas such as cropping systems, drudgery reduction, farm machineries and
other interventions; 1.43 lakh extension programmes through electronic and
print media also got good attention by the stakeholders. Realising the need
and the strength of KVKs five new KVKs were established, two in Jammu and
Kashmir, one each in West Bengal, Jharkhand and Arunachal Pradesh.

Simultaneously, under the National Initiative on Climate Resilient
Agriculture (NICRA), appropriate climate resilient technologies were
demonstrated in 100 most vulnerable districts. In order to refine agro-advisory,
automatic weather stations were established in these districts. The Zonal
Project Directorates have trained about 4,000 staff from KVKs, wherein the
trainees were exposed to modified agricultural extension reforms, participatory
impact monitoring and assessment. As part of regional cooperation, the ICAR
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also organised ASEAN-India Farmers’ Exchange programme and also facilitated
the study visit of Nigerian delegation that came to familiarize with Indian
agricultural research and extension system in general and KVKs in particular.

Research for Tribal and Hill Region: The ICAR Research Institutes,
Vivekananda Parvatiya Krishi Anusandhan Sansthan (VPKAS), Almora; the
ICAR Research Complex for North-Eastern Hills Region, Umiam, Meghalaya;
and the Central Agricultural Research Institute, Port Blair; evolved technologies
to meet the needs of the tribal and hill farmers. Maize Hybrid 45, was notified
for Uttarakhand, Himachal Pradesh and Jammu and Kashmir, while Vivek QPM
21 was released for Uttarakhand. Barley VLB 118, a high-yielding disease
resistant barley strain was identified. VRB 3, a ricebean genotype, was
identified for release.

Under the Tribal Sub Plan (TSP), ICAR closely worked with tribal farmers
to enhance their livelihood security in different parts of the country. Jute seeds
(6.83 q) of improved varieties (JRO 8432, JRO 524 and JRO 128) were
provided to 96 tribal farmers in Purulia and Bankura districts for seed
production of jute, rice and mustard. Modern tools (96 knapsack sprayers and
26 CRIJAF nail weeders) were distributed to farmers. The NRC on Yak
organized training programme on Integrated Farming System; 65 tribal farmers
from 13 villages of Namsai district of Arunachal Pradesh participated in the
training programme. A Knowledge Sharing Meet was held at ICAR-NEHR,
Barapani, focusing on the portal “KIRAN” for sharing the technologies available
so that the information is disseminated to a larger audience. Families of Sidi
African tribes, living on Gujarat coast near Veravel undertook sea cage farming
as a highly profitable vocation.

IP Portfolio Management: Eighty-three patents taking the cumulative
figure to 826 applications from 68 ICAR institutes were filed in five areas.
Indian Patent Office granted 161 patents from 25 institutes. Fourteen copyrights
were filed/registered by the ICAR institutes (CSWCRT&I, IASRI and IVRI). A
total of 33 trademarks and 17 design applications were filed from 16 and 31
institutes, respectively. Protection of Plant Varieties and Farmers’ Right Authority
considered applications and granted registration certificates for 138 varieties
taking the cumulative total to 469.
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Awards: The ICAR recognized excellence in research, teaching and
extension with 79 awards under 16 different categories during the year,
including 10 women scientists. Sardar Patel Outstanding ICAR Institution
Award, Jagjivan Ram Abhinav Kisan Puruskar (National) and NG Ranga Farmer
Award for Diversified Agriculture were also conferred on State Agricultural
Universities, ICAR institutions and progressive farmers.

Agrinnovate India Ltd : The registered company owned by DARE/ICAR,
Agrinnovate India Ltd., a public sector undertaking company, is working towards
promotion and commercialization of ICAR technologies, and licensed the
technology of tissue culture of oilpalm and related knowhow for
commercialization. To augment the availability of FMD vaccine Agrinnovate has
initiated the establishment of a modern vaccine production plant (capacity 100-
150 million doses) in PPP mode at Bengaluru campus of IVRI, Izatnagar. The
company is also assisting DARE on projects related to establishment of
facilities for soil, water and tissue testing, seed production and demonstration,
and Farm Science Centres in different countries in Africa.

Partnership and Linkages: The DARE/ICAR signed Work Plans with CIP,
Bioversity international and INAI, Chile; and an MoU with School of Veterinary
Medicine, Pennsylvania, USA. DARE/ICAR facilitated the visit of 18 Indian
farmers from India to Malaysia under the ASEAN-India Cooperation. Over 30
collaborative research projects were approved for implementation by ICAR
institutes. A proposal was moved for the establishment of Central Agricultural
University in Bundelkhand region. The Department also facilitated academic
exchange by sending scientists on deputation and as consultants to different
countries.

Finance: The Plan and Non-Plan allocation (R.E.) to DARE/ICAR for 2012-
13 were ¥ 2,520.00 crore and ¥ 2,100.00 crore respectively. An internal
resource of ¥ 185.47 crore (including interest on Loans and Advances, Income
from Revolving Fund Schemes, Recovery of Loans and Advances and interest
on Short Term Deposits) was generated during 2012-13. The Plan and Non-
Plan allocations (B.E.) for 2013-14 are ¥ 3,415.00 crore and ¥ 2,314.17 crore
respectively.

| take this opportunity to express our gratitude to the Hon’ble Union
Minister of Agriculture and Food Processing Industries and President of the
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ICAR Society, and the Hon’ble Union Ministers of State for Agriculture and
Food Processing Industries, for their valuable guidance, support and
encouragement in all endeavours of the DARE/ICAR. We are grateful to the
members of the ICAR Society for their active participation and sharing their
concerns for development of agriculture. The untiring efforts of the ICAR
institutes in implementing the mandate of the Council deserve all appreciation.
The cooperation and support received from various Ministries and Departments
of the Government of India, Central/State Agricultural Departments and
Universities, National and International Organizations and other stakeholders
are thankfully acknowledged. | am confident that the continued and concerted
efforts of the Council would enable inclusive growth of the farm sector in the
country.

Thank you !
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