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T ST SR WL STEY. GHEEE %GR, WY wE e & fafire
g, gRYs & W gred, Hifsar & glafafy, IfaE ik georl |

W faU 9% g9 3R 79 & 9@ T 6 qgi 8190 AMftieh oM | & TR R,
T ST i, SUHET AT, @ U Gt faaeor g5t iR 9Rug & s1ede
off TR 9AR S, AFAE a0 TF Tt off &, off. o9 S, 9.%.379.9. S
% fafere ge iR smifa sifaferll ot w@r FX 1 G W gen ¢ H Ui
Hf AT Jonelt s ArTeeH iR favial Age YgH FA & foru deme & steme
H 52T W U § | IR & e wriwn | favw w9 o oiR e diedfed
% fau, # A S0 T w9t ot &, o ofng St @ off 339 W SR e Sl
21 H fafm v @ e weer ftyanmer/ay) are/feent JiE sk wRdE
HY AT IREE TR & o weE A off v g, foe ufteg @t fafu=
Hifeeli 3R FriwHl & Thel foraraas & fau aar ST aged gee iR wer
RN

IRAE $fY 7EuE IRug 39 ad off Fia wifa ot @, s 9@ §9 9
g3l B g3 : P R o dag e ¥ fewprs a8k Im-enenfa wifa & ferw
Trenfiferdl w1 faer; = Hiy fen & uE § gUR; dem amarsti s i
3R = Ul STAsEadl FfY STEUE Ud fowr deHAl/ad & Wy MeEE/
FEIATaT Tfud T | ateneiq ad # s1de™ iR fasm &ef = 7= ®9 9 59
feen & hfga foran T domerl o1 sAfereRan SwEM, gekd Fiu-fafesl, 3=a forei/
TEl o1 foaeht™, GUR 1 AN ik hiu-Tem H Ichtedl 1 GHER qo1 JIH =00
H JAR-UENMfR & Weam ¥ 3d U-wri 3uersd AT, foR ' ¥ urei
Faredi, Afganedi 8iR o1 UeeRl &l dN@ fowm/gads & fou gfifaa &)
M, e iR TR it el svavEskdsti # e H WEd g S fagm o
e GErEA foRm & wREH IR TfafafiEl wt @ W mefHed & STER W
fome eam e T 39 s W H e Wiy Ui A % Heayul Iycttei
Sie =Tedl € e ar § eifuer e aiftes ol @ Suosy € et w ufa
3Rl fd T ISt § e

fafi= fawel ok el @ W yer sHyu™ & fau favafomme w1 R yem




FA T TN H UL sTifash a6 Yoo WX i T & 18, o &
FET IRY F e T A TRIgE A% WHEifed w®E HAsHT & 9@
SEYM wRfwHl H Aferd oMaid ®9 ¥ 9R agfowds Wha §R Geiferd foan
SO | G@T a9/d Ja9 & ST<rtd Y@ Wre Wl 8 sTifae qe Feeiierdr ol
M & U oTfEuM W SR & S . araeRvig a9 JeyT & Sed 9HE
wEC W SAfHE Fe SRsiRdRe, |, Wdoey, el SE Y@ HeH SR &
JUE R STAIA TN SR e qen micent & foaw fvia weees gomedt foemtaa
S difeh 9k UNEl I FAGH TR ST Wk : ToT dadl qaa FaEd & S
3ifaeh TE H WeAeierdl o STafeh qo STuifash STER iR 1M SifEefay |
aege TR STom S8R Hif gerEe srwUr & Wemm ¥ swmifas d el & fag
SR /TRl I T Haeh Hifqei 1 agen o s |

qY g UL SHfad qE YeEA G Ul TSS9 Wit Jeer @ of
dgifae w@igfa gem &t T | geafa qen Wi serd @t @Eel % 9R T S Se
Tqfq e T, aifer =18 foel, Hapdl, Tl st o faehra & fou aise foermeni
T e fHa S Th | AfYeEH (S TEIRH) SR STHifeh HEEHl % R
SYART & AU e Sifask Heal &1 Ak o faQ Senu-Femon (S gredfaeT) e
FH-FET (TAAHEEHT), ®ATHR], HEHE SHITHHRT qo1 Sd goq1 fome
(arEirEhRHfeRT) W o @ fean o) Seag-uieds ¥ uAdt gRifad s A
FE F faU MF AU T TH Tearniat agfaveh su-wriwn w1 g e §
“Sifger qE TRl & fore demupsi st S/ Hawon oR gr-dEA 1! 39 s
%GR F wEAl F e & AU ergherdm e & R e wer g e
gftafid Seemeet aRftafall § Sus seM IR uRafda Trfiied I &1 oy

e o ST e |

Y-SR i GR&T ok faw d-4 Wl Th Ioa-GRa g TYRA- TR
Tonfud bt T2 | 39 ARG A Yefi-3ueius ot Heleh WA Iuesd I SR ek
&1 fomm & # A e 9 1 6 ST 2009 T TIEIARSTE, &A™ H TH 95
T ‘ew- TR FAHT dohin’ TR §9 i delifa Gar Y1 i T, g
I I’ @ T 39 ufed @ gfg a § SR W@ & WO 3T T
Teelt IR HEE TuiaE ¥ fagE w gam e @ e




TS U I8 oaq H GEit § fF wEme . 3 wed 2009 #, T oot #
W H W =Y fova T a1 SESH fvar | 39 Ied § 60 W % 1000 &
stfeer wiaffeRl SR fedames el 7 vrie &1 | 9t Jfawifel & o= T 1 off
for wRemr BT F FHA YEEE ATHIM B A gW H A w1 A iR 39
TSl ad1 T Hi fawEl & Wy Hefa e =ifey aifeh WRe Hiv W osneia
RIA YSE TRl bl faerd HAea fhar s weh | dfvas TR W W B @
Gy oM & faw we feedt =won-us S fRen

T od Afvas Hf TEE 7 3R T=1 1 ¥ uRdF HfY 7 A6e e fasm
T, A . IR & YR W 79 U 9= i @ femn, e < d sw 9wy
3R wifd aH H Tyl AreE R S92 o el @l wRUe HisH Suae
A & foau fojw @ smanfaa o= W flR on) 3% 7 iR geivfa =3 & fou
RO 9 21-22 IR, 2009 & 75 ool H T STsd AR &A™ foha
g o o ‘Sfves T1E ScaeA H gAifaal o WAL e AREd § SRar ol
ggistar |’ AR &1 ITAT AFAE S B Tl 7 fFa iR soH SaR-URy,
e iR ufvem dme & &t "l ¥ 9rieR @ T iR SRS e &
gfafted g S off T9ieq § et gU AR § 1 i Scarsehd], el 3R
MYl W Serarg aied= & yamEl W U ==t g8 oIk T8 Fefad Su™ qert e
S8 31Tt urhl B araEE SiR e SReiieEs § e ol gfg 9 YSer | 2R
Tl FHt Rl =AaH TR ST gk €. R Wfd § g 7 9RdE g
SHYM TN, T fieelt § anl st ¥ wod gUR & aF H T CAeEd
THeR =R’ ol gfdd fwer 1

et od % IRE THIT I FS Ted IR TG Tt Hl faer @
W%z

e 3R Sel: YRd & IR sarehl ¥ fagfa fe T gemarg faadi § | 7
gieer ‘Sadt-d 45" F Wi § q9 U w1 Heemu IRa we e § gEe
e & WG He-sierar Uer i | im-ged | i iR A % e & fou
T & W T%a S9-S0 g T | 98 Weifieht o190 forami g oM & ferg
TR T




g § IS F 0 N F e Temkid (1-2.5 WX TedwE uHr) & %
JaHfE ® al Seh & folg, drea-SNeia Siu gomelt fowfaa & T e
TE § T U w1 g, fWeEl, wesw, fad ek Smel § gfemn w
i+ e+ arae H TSell qed i ST Jullelt 7 ST & Haa ccehdl & 7.21/
P iR a= H fraa gArer (22,100 €.) 9% a1 fean| auisa & St S arel 3ik
Hia feami & fau auisia ¥ sgfafy swEm 9 siu-fafasdeo & aea (gfaen
R FREM, TFel-e, fafasdica q&s-wael ®t ©dl, STcushlicish TdId], el Sl
Tl qAT e, S S Tl i Wdt) fasmfaa fwan e

TN ST ANTEA B/ 8 FaeeRt 9t st T el & H ISTRR § ANTEAT
1 fago TR aIet T UgeT S U i SERd HIE 8 dF hH R o TS| TH
iRl &t el YRA & T o o &6l B O (v W TP
TMRE TR) & HEFaed H gafOR & o U T &t T8 | Ui SeE
o™ FEFE & FAT & T H YESET Fofad & & a0 47 Aied STaER
foepfoa e )

Serarg-uRerd: qafero i fFEta qwstl (s # CO, # gH aged, go
FU8 ) § foeu MU niefan ety @ e gen f 550 Wiug d@ arHeet
FEA TR AFEES g, =, T, IR, HAWEH, A AR A H ST 14% 9
27% T g TWehdl © | A, YA SR Hh § CO, H ol g3 AR § SHmE
I ot 91| IR iR Bea-Tisad Gt T (FE-HiN) Hafaa | e
T WY § T g3 foh Tt g W 39 Tl § THuHd-72 YR H WX 96 Sl
T, 1 T WA (22.4%) i STUeT HEA-Shifs | SAfIH (106%) AT AESSH-BI
IR WHeRE T (SHu=s) ol IS A wid U TEEET 6 G0 I Yt
g e HER WHITG U TE, Wi Thighd AE2e Joer ¥ 1 g=9 T4 o
SIS AT TR Giel wifed gaT |

JEYTeh HHTEA: 99 o QXM 38 TEWUMT i T 3R 784 =1 TSiaal @ied
2,892 yfafteal HUEIA ot TE | F= ULl o UL TW&REH § 294 W&l & T SIS
M1 45 < 9 Fa fHemwt 32,260 gfafea g &t ., 56 5,373 AR of
IR 379 wdemr & foU wra wrmh ot snfier ot o1 9% 720 SfTEea-dvshH




Hofipd R T | R S @ TSRl @i 9,530 Wfdfted U S de § wmifae
TR 1,120 T % fFEia o+ faw 16 ugu-wEsd gHes S fey T

el diell wEe B oM @t 78 Wfafedi iR 16 YR TN, 3HES w122
gfafteai, =l 1 4, hell & 24, AGerfia el ol 9, AR Hi 25 IR o &l 8
yfaftedi Tua &t 7 | gaEta SiA d% # 5 = e, 23 sitae 9w SR 14 #
I gfafedl SISt T | TIEdISieR § ofie] &l Tod SRl iR offt SRl %
FIRIRET 1 Gid AUFI-90 Tsiighd foha T IR A= W Ieehe & 29 foRwe
Hehed W fopu U Ui AEUTR B @ W % 109, WS WIS % 57 3R
TeYA & 46 Hehed ST fohT | Fod THER & & 33, GUW & 122, S &
42 3R =ifg & 10 S o7 dvRRA WU fhT MU S-S 9IRA & T[ere &t
3me g yfaften, siffhe =+t 89 facmiferd ik ety yenfaai sgt &t 78 | s
(frqifSedt) & ofiwelm Tmef el &1 9o O 379l ot 42, 37977 i 31 3R
e st 43 =8 gfafteai dehferd ol T |

‘T TR P A TiheeRell 3Hee AEhISTHoad’ & MarR § was-
Hag &% 2000, SfEm0] % 500, TfrRAMERRAAS % 30 R A= F 20 Hhed I 2w
SHI €1 T €1 16 THSIRENTA & ATHAY § TH Siram-Hovy fasfaa fee o s 18
T Iuiiadr 1 g J9E g2 At fafgsl o 3Tt 3us agM § 9erEE ©
Gawsial o Gadl # T herar off yenrfea femam )

TH H He-hied & T-1 3R T-2 gRad (ARde) & AMe-wEee W gNE &
AR AH-IMe & § foar = T 1 T-1/T-2 el HaT w TR F RS TS
Hohd <0 ¢ foF 99 TR Tl | w-2 ufted @ osnfye (0.987) ¥, et d9 H
FI T H T-2 Y € IR T | THH g Ghd fHerar © R aig sfemg A # &
T-2 URad @ Il g8 71 I8 AfUed vRdE S TR ok d9 it A< e o
T-1/T-2 e it Teel R €1 3 ¥ 92 & A9E ¥ 9% e gel f ams #
Uellel At saftedi § =ehl % IR A1 oo AfE B T | IS W Gl AH o
sty AR YR o Wrehi-alg 994 o faq Iwantt @, wife siRer Wi s
3R REeA &ar qe "ig-3cded & FuRe § 399 "eg fhert |

M-IeE % EE 9 DI M YW & SAggR F HH AW 9ol hiE-eedt




SieIiftheh STaTT] T8= T | 59 Al i 9ga o STfvaes STt fasiaa fohy
M SR T IR ARIF & faw feit safiei & fou yefaa feen o g1 < =t
e Uil i SRS fashfad &l T8 3R FeHd Het TR aricaes SThHeA
& S o B SH ot TE (http://www.ncbi.nlm.nih.gov/taxonomy) | STAT FRbIFET
I ITANT ik o d Wh (RPISiT W) Hl HIE T HY STRH S h
SR G T TEY T & H oY AR I Uk § Tee fhentt

HHA QU 9F, 78, SH, Hokhl, 9, o iR faoed dfed go1 wEal &
31 freAER & w1 o fafay Ffu Scag-a= & foau foaitaa/efufeiia
T

FHA YR Herl e oTHYE & &7 H o9 & gl gE S ok g
e Hegdt foredl o foee |fed, Sored & 17 I=a IusHital foredi 1 sAfufai,
et ot BT frd, e wt e R ok wemet & @ g fafay wu-
TRl & faw o few Tu SiR dhg @ W west wEa-fRE @1 7,339.7 Hifew
A oS U1 fohen T | FS-99 TGS & UfRITET aret aevl-gd, U Semsd % @
@Sl T AR e-99 o 9fd =k Gkl § Jfean 1 fase-fafre oIk e dome
Gl I T8 i RAE ISH-Ar H Fhadiges sidfae fear 7@ |

AT i SMETAST 125 TH YfAfe e, qAHTg AR Hd § 3TH & fag
3R STETAST 376 HHY, TH 3R A o fau sruifaa fohen am | afferg &t
FrAfi Terfedi & fau one @t A Afer iR Mg A F faw FHEd wEdE
S T T | ATl el wEel H eI i fhe YURT IR S T ‘s 345
SR ol TR |

3T 1 M g dTell G 1084 T A6 Frafd wat <3 aren Sy e fag
gT| el H§ 99 USfa o IR 9= Yo Geeht "l o fau ‘wfsmn &' =t
qehrileh Hehichd ohl TS | TR &l 44 Ufafedl & SAu-sM foawfad & T | T«
oSl i e R 1 Al § el o w9 o fasiaa fean T sHeR o
1 Rtk § SR SUS W& § 30 27 Ufd 9 9% q¢1 W% H 50 2 Ufd ¥R a%
gl




T=T-37TEA &t AT e B ‘' ae-fag Terest’ Ted a1 srefer oI SR
foea wifed g8 © IR 38 o= oy ot B | aidaw fael (Fet) =t dfeaai
T AR G- ITERa g e E@ (SR 7 @H H sge w9 w9 fomr
Se8 39 FHas-Ud TN H1 qaT =l |

3ES, Sfiel SR off=t § stk wellcdred % foau ‘gerel &' shan-yomedt |
TS T HaE e fag gt

Taviad & feafd § #f-2-56 FeWih W HAH AR IME TS| FAR FH
‘g deer’ fRe 3 dau-Afar 1 I=9 R YR R dieftea § as-mfen
Y M T TERE & 99 Fo T3] W@ 39| SW-all &5 § IR o |y Hef
iy, e iR g wrffar well w1 fafyd St ST o T | TR STt 3uS T
FE & fau eretewh, 2fsiet, wifagw, sTHIRIhe™, @l fad9 & «r ¥,
IThS+ITEY; STH/AIE kWY geEeh Ul 3] h WY TYA hl HAUNERH
yonfeal A @ et well o ol § o Forer g iR aakiemar
Hewer o wa - F w9 B OSIel T d el Wl @t 31-33% O,
Al Hl 47-49% qoh AR TH-GUTh (Tl ATR) Y 26-30% Tk TR i T
et | RIS o ufedell W Ul @M Al ool 1 Yehid S H OGS
T AT HR @I | e o ©d & Hel R el iR 9m o1 3 4 difaa
T & AU HOR sen o1 T2 | SRF SR S % STEn 9 SFR-%ed & THEn o
FHHT oTE |

TII-GAR: 9 i T Tl ¥ THEHIsl G9M0] Aerqy § G U & S{HuA
AIAq | 999 Hhdo hid T HHAT b1 IRIRG 9R 9@ 3iR siugen 9ei 3 o o
40% e a1 fohu | e =t § ofe <7 anelt gRTE it T5a amien @ud €9 9
Y T |

Flesh W FON T B 9T9 Todad THe TEEINE $rd ool FEl U Sl
T, S WM AR W W W wEant © SR fodd % IR W 9g9 T 2 e
TS G TRl IR HEH Yo I TR o W ¥ | TREE e @ @ 9 S
Ya1 1 it TEfiehl fasfaa &t T | TA-HarH § 3w 9 9 qeu- ST
T A uu-feRiedt SR B HH B F A soieeE S\ w1 fafer s




F i fafy fosmfaa =6t 78 |

JYEA-3UET Wl 6% G- H A& U KA o fau 39 &9 § @Era
forehra, HXAmTd YIS IR UY-STER i UGSl H M 50% Wt dgd Tl BN |
Gopt M H S T H oAt § iR S AR oAt 3% v B @M % fotw Ste R aten
fufd quek SRR Sfaw Hidl 9 < gwEs’] f9g gaT | Wt TR hl gor | Sie
T H Sl Il % STER W at ek 9 HEH-3S&sA w9 a1 14| T iR Y
H @ 70 9/ faaH W gy § diwaw Ot ‘ehafiiee forifags wfae’ @t aEn
¢t | Ha § FR R 707 Fa § SR < aldF ¥ O TN W THH! T HIH
TE T | e U1 R o foig S #8A1 S1 a9 9QM1 o 3o IUcTedl YeHsia o
fago <3 | I 11.6% I TRR Tew fRan IR T gfg H 12% H S|Ed
831 3 FSH & 91 T HEAl bl HrE BR K YLk fHg0 fagamn wn d@ 37k
oo § I TGN g5 IR AUl I 25 & 33% siftren om et | ufei H sier-
I H T sfedee (foeifia-3) Jhd-38ush & @Y o1 W Yfdgkd g9 g
STEerl H A o @1 ffrd aEet o W TR fehiiad o gfdeha g9
T

THT 3R Ggueht a1 A ool faum] it wewE F fau wfemn-fwdd @ fafo
R o e R I H SR TR AR gHEY IR g s gHved €
T | G IR e TR W & fau U A dey TEnTenen i e | o
TR § 39 W Sed # afvaew gfadi se |

¥ei H FHiefad a1 Urfhd iR qaga wEl-wel fovan S 9o, 39 o
'FROGIN' dieaR fasfaa fean w1 sE-fa=is ey 9= & ®9 # S9am
F foru =hga A1 F st fau & qof Taed ok uw dempsdi @l it
foman | Gregie AT H aed feeet S Wl i derst S il ¥ Hyfed
F R TGS B TS R w1 STMESiT Uderel IR gan | gemsifas e faesfaa
foRu T S fob S8 T H dler-ciged TR % faU gy % Thee § o wH W &
W foRT ST Tehd € | T R E TETeed et Ui @t gfe o fe 98 W fRe e
T § I fag gon foe T @ o wWE-eR 3R SeE-hE w YE B AR 918
H agaT Akl |




T 2008-2009 H HHZ ¥ 321 @@ <A HSfo@l Uhel T, S fk s oW &
g | 11.3% A @9 @ 27 9R 27 Afees off | 39 SRE susrerell grn @
T Ui H APl w1 fewm AR 9el ¥ 99 I iR HerE I S sgHed
Tt § gfg &1 TR HAM: 23% IR 39% W TgHT| U= g ¢ W Tl T
T TMMehi ! Tehed ° M i 14 Tsfaal (TIRMIST) o T & HEHAS H1 Tl =l |
g Gifad ¥ Sia-fafem gonelt dreifient SeRiie gevE & fau feaml § geR
% oy TR |

IR Yl 3 ARea: SUret W §U el & TS % WY PR SR *
fRUeA ¥ T HIGH U S TN 3H UF ol A9 WM deh GRifad stereen ¥ @ S
Gehdl ¥ 3R ST WS aad o1 @al § | Agarta well Sl 18 GEe q8el a°M
% fau ey & 9R yenfadi, wE: EeM, Wel A, AR Wl SR wrHet @@
W W TR e W @ wiel $iX "Eed Wl i W e ome At
SR 9 T |

st & IR H HaRl H A, T, g w1 S SR W H e e
TRt oML | M B & WM, a9-fed Wa-amer IR Sfim e @l e
UM T I 11-12% Tk F@™A 1 THh1| TR 5 fhaumd & TR dh gl
Nt -Tiaeol & @RI SR T

SITATHSR 3 TR UIST § g Tailed 1 FTapdv 3R Yo w3 & s
YT o ok YRAME U wAierd I 3AEed WS (. 1261/THITH 2008) | AT T
M, @A, HR 90% F Ui IR AFG-ad & ghe ¥ JATheg | s faaieh
TR fohan T, IR AU YA: 3TN o fau wra foren T 3w awdlen R
qfaal & fTehtieRl Wl qM, §9 A1 WA H FET T A HE-SES I H & o
frehftia foman < Tk €1 R 39 T8F T 90 T 95% F Y Taled Wi fopanm
Hehdl §, 31d: I8 SRl ST & arg B

TR 1 U W R A SR wES W i U Fites fafy fasfaa w5,
Sd WAl # FdE S el fhA STl 3EH &S & da oiR wefn U
TE I M| 3E WA T e B o few § sEM me W % fou
THAARA fFan ST Tehar 1 §9 % o7 fhe ok @S9 g ofta well W e




F W R e fafafifer fasfaa & 1 ffg | o9 &9 ¥ a8 99aeR iR
TS I T WY & ARG o FUg U Thall qidl Hl ©I IR TS | TR{dh-HvAId
W F fagu § T SRl Sodere s e, fEd ufvew dme | auf W iR
et T % fRARN R Her skl ST HehaT B

SR h HEd & TEERd 0 o T T dee e tegaet’ famfad
foran e, S wfg foAe 30-35 oFR & f3cis iR TFl @l 3T W <1 €1 39
Trenfitent @ =i 3w & fou gmiaia X fean mn ®) Shfad w=sfasi &
feru & fau e o yonelt fasfad =t T IR TS W9 i T | Go-HadH/
HYRO YUTedt o T TRARST Wl <9 H 379! g 1 Jgall ok ST 41|

HAE HI M3l & fau ww GigeaR fasfad fear = St i = g=m iR
TG U & T THT H Tohdl & | FOE F T IR foden e 1 & fau
sy A # ST & A% T AidedzX GINREP AR ARG fohal |

Hi ANEICERT iR Sl yaed: dHRR =ifeld e & &9 H @e fasm
T, TETS hi At W W YU A6, FUE i TS I Fell 9UT HelE HA oIl
IYHLOT T T FAE 3R SRR H TWHA & fou 9feR feer ¥ 9o aen o
HARI ST hAMdT TR SR 747 | O] 3TER i §¢ o dell Teh 7Y faeshfaa &t
T, S TFIAR S Tl Sl §

it ot e iR fasEm & sWde ¥ T SR 993 oA T, e iR
9 993 &t ga H aEiE 17% 3ifHE (66 SR 83%) T | FEEA iR SRE
gfeal @ a9k 7 fefordl #1 =g TR R THwERT SR A dgerl § swwa &
e o | fRe] % TR % SIS SR feedl ¥ 39 AN i Tk @Rd dehdeh
fomrfaa =t 8, fos fau U dre FIfted swme # 7§ St foeem F oufd
sTFferd €1 wefe @S &l gt H wita ¥, qaa Aesaa e e fawm S
IEHTR A HH R qhd ¢, YeAifos ezl & foemm IR g & fag
TehAeh 1 JRIHTTT, AE 1 AR hid At FeAsal b1 faer™ Sl foh dremiifes
F ®I H TWEE ! &Hdl WEd 7, difer 9A-fad IgEe-sea ¥ Hee-Sas
T S |
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Hig-Aa-gargA-fasra: T Y fovafaaeml &1 @medrae a9 fada
eI 9 <9 H I=a Hfu frem w1 W SR TuEm @ 9 iR aA W %
A S €1 U Y AT YeEA STehIeH, ReUee 3 FHiu-Usitd W I a9 #
waerR fem wEwn JE fFma 3uw Afaled @ iR fewim wefswa o
TRt yeiem iR sifgs U ysiem W YRy U g T Fiv favafammes
FI AR Yoo Ff fovafaeme, ek & THET FRikH S 7 YSH i TE |
9 YR 31 FEMsT &l 3=3 e ot e & fau 9= fea

38 T Hfu favafoaredl § 9 g # GUReH™, UM =@ S STYd
(SMUEHE ) HEHA & fau fofia wawm, woea gour & fau Sy Sa deifies
H A aRe W3 ¥ foen # et F SEE H SN T S A 6
T w0 & fou urma & wfv fovafaememdl o oiea wae gt fean T ik
ot Ffy fovafare™l &1 39 M & fau 99 foon 711 WikeT{y g1 I 1T
T SR Y4 7 HACHR AR Siaela qEThH S Feifed foman @fer 3 sremifis,
3T IR Tayfene B | uRdE SR fogeht sefieari & fau wrdia #fy favafammei
IR foosht favafoarerl § duee! wrfEHEl & fau (@i Tagfa § T =
T SISl T ¥ 1 3000 ¥ Ay Wi Weiei 1 fehigd foRA T SR gl we g
3velre feam T (http://www.hau.ernet.in) | ‘Tirdifean’ =1 o iR ot fafasfiga
fora T ® SR 165 T F 38,000 A 7 THHRT WES (www.agropedia.net) W
qush e 1 Tgen THTHTE iR &R Fard 10,000 ¥ Afusk frami 9w fafaa &
g wgT @ 7

AT, GuR SN YR Hare; ufug 3 1o Je™Ee (www.icar.org.in) ol
R ¥ feded o U FHfaw™ e T 1 3= gl & Ifafied ‘ SmEdius
== 3R STEHITSR AR’ 1 319 Aoz U= 3™ = T T

ARt o GEAM 1 dodEe H THeIAl o & v AreRiaT s\ T |
Teartt sdy™ iR foren & seen 37 & foau doer § ariekt & 9 SeEa
e Aeask’ &l fefved dfe o & Wem ¥ sy & "/ 9
forvafoamerl @ el <1 @1 ®1 'Hi sdym § -yeeH IR FA-yonfe (E-
PKSAR) "' & 3f@fd 11 S/ 9femsti & foau quf w@enfaa o1 @R segies
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TR YOt foehfad i 1 M 9d W@l § | GHemeE o § qehetd w THE
qtemieli § 1000 9§ A STIEYM-oE/ HieR Ui by T | Sehiyd drehe
F TRYF Ge-Teoll & foru fesza d-amse iR fawei # gum fwan

WrenfiTeht-Hedieh, S=1aM 3 TEARuT: a8 % SRH Hiv-fagm Hai 7 8,254
ML W 26,028 TV FTh 3faa Grenfifwal & qodied fwan| iy fogm && A
afgenstl & TR % faU 3Tt Hfed 97 w0, @reed iR 9o § gUR &
faw 280 Tl § 99 WrNfifewai &1 Heaish fohan | Ffa fagm Faf 7 51,101 T &
& H 86,285 WUH =RU & WU fhU| FoH =R We¥HI o Adid 30,664 BRI H
76,206 factedl, Tetel, HI™ & AR 3 wHal & YA fhu U

F-TA F 4,213.23 TR H Fa 4600 YA fovy MU gHH AfaRem A9,
YR UleH, e, 9 iR Shdl Uler, Sl e, AYHeE! uer, ot i
-SR], WH i qeH, ST @6, el R Sa-3El ol 16,225 THEAl
% 5,479 YSIH TRMT T

fhaMl &I &Hdl 98H & I H 39,912 U HRHH A fRT g,
S8 11 @@ 27 TR foram oIk dfgen Fus @nwf=d gui Fa1 foemst 3,929
T¥TeT Tl o U fa9E o wREsdiel o fau it few T, fS=H 103,428
FHY-fdl 7 9 foen | FfY fogm d&l 7 39 o 9r geR fosr-wreiwal o ot
STESH e, 5@ 106 @M@ 85 TR foha™ @R yoR-Hl anwifad gu iR 378
et Fiu-faferdl & 9fq Smresa Y1 o1 T8 | auise He iR gan e yonfer
I YSUF-3HEA H ITAM HA U 240 U0 HRihH 3R 128 FHIA-YIIHI I
Fiy fom gl 4 EsH foRa

Fft foam Sl 7 % 1304.47 TG F S, WE-GE, S-S, e - g,
Tt 3R ASel-3aare off a1 fhu, foe@ 4 @@ 22 9K foram anrfaa gui ad &
A Y faam 8l 7 2 @@ 8 9K faeeet e e fopg 7y, i e, foeres,
TR, SAMNG HEe, diosa, Fd, HHR, IR-%dd 3R W amell wHal & sl
MiHe 91 96 AfaRed F fomm Hgl 7 146 @@ 9 TR dNIGUE SR WY TR
FF 159,000 fhami # faalka =f | @R & awrr/ 3ok aRfeafa & fae smmes
% ST o 9 H Afcardl-aga fUse gl § 48,000 ¥ 2ifyeh forami ® Smeehal
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WE T | U fau nds, sae iR e oW % 3 fRAm § g@ w1 "
F <k I I, T A R Wl STIAH h HREEHH FAT T

fa=t: 2008-2009 ¥ ol W IR IFSHT F (A5 IR IR-ASA) T
heH (E) IR TENfed oTehe (3TRE) HHRM: 2,680 HUS % 3R 2,982 HE,
64 Mg YA € 3 2009-2010 (AT IR TR-THT) & a6 Ahelq (S18) 3,314
S T T |

SMSUT UEThITTET Waie: STfTShR & 8 &5 H WIhaT d &l U Wiidhd fohy
T | HATT & IAG] i ST M & T THTT & UM Hl 4 TSHH W
TUI ST Tha ¥ o9 & U Wigergd % HeH ok Aieasl wif e se
FIRTES Isfipd fhT MU ey ¥ Sifgsw Fuar ysied o forg Shefihd Famm @ik
TR HEAFTAT I AT HSA i T8 | Ted-Toredl/ Herdl < SATIRIHT
fu wiFeT U & F© HE 7 WHER IR et & # dhufl & Wy ey
g feul

qEahR 3R gHfea: fafas 12 9forlil & 55 qer fou o) 53 Hegm
AR - ofeenet Afgd 47 e, 09 foFam qan 1 TR wiEa 9

WG 3T TEsiem: diTeh qe1 dh-ie! Tear & fou amrerafded
FSTRE TN WIHSTIT o oid THAY THeiT gt | 39 Afafad Wikt d & fafy=
M 7 FAEA & fau =R 9gyrft gEissll &l @igd fohar| wrhsTd 539,
Aiciep, S, @iel, =R, YeM, SiaMI, 0%, U, fagaam iR AEsifen &
focelt B o1 HIU-TH AR AISHT F Tod FIe0 T T/ ¢ | Weehia-Tatare
% oiqiia fagel wfafaferdl & 9Ra sTeA den wRdia el & faet SR &t S
+ RN F | A ThooRal SO Uside (TTUSTEHT) o ST€H STEATA Hi
N Hog WRNfifeRal &t 75 SU-URISHIR &1 Wigd fwman T g9 Su-yresti |
fafay geR &t Gewfan wfte € S8 f& apsry iR T & Fi favafammer,
T TRl & favmn, fs7 &3 qen Tshsd o o= |

IRu H IR Hag &l § SWA FAGA 1 HEA FA & foe grenfifem &

13



3 & fau ufieas ¥ | 3o wom-fafire dreifafedl qon sim-derfa 97 wee
FH F AU AHE GRS eEd wafywar § wnfad ¥ @ iR Tist
S[CT AT SHforeRl, & I HASEd HA AN @&d § | dfveeh Sioe-afiedd qe
fova # BT @R Hehe & Hed ¥ TN SWIUE & A 9¢ T T, AR q9 qof
forerg ® fof UREg g1 381 T 39 FgH W o A@l-FHUel AN & fog |-
e gt s § wmAe g

# & 9R [ MFHIT GORE & qf g 93w SR MriE,
FR TR, el iR Sceasd & fau o=er <@ g, ed e iy fawa &
IR H T FA H AR 3T T T

&7 |
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Hon'ble President and members of the ICAR Society, distinguished
members of the ICAR Governing Body, colleagues from the Council,
representatives of press and media, Ladies and Gentlemen!

| deem it to be a matter of privilege and pleasure to welcome Honourable
Union Minister of Agriculture and Consumer Affairs, Food and Public
Distribution, and President of the ICAR Society, Shri Sharad Pawar Ji, Hon'ble
Minister of State for Agriculture, Shri K.V. Thomas Ji, esteemed members of
the ICAR Society and guests to the 81st Annual General Meeting. | wish to
express my sincere gratitude to the President of the Society, for his continued
guidance, direction, and dynamic leadership, to the National Agricultural
Research System. We are also thankful to Shri Thomas Ji, Hon'ble MOS for
Agriculture for keen interest in the research programmes of the ICAR, which is
a source of encouragement to all of us in the Council. We are also grateful to
the Hon'ble Ministers of Agriculture/Horticulture/Animal Husbandry/Fisheries
from various States and other members of the ICAR Society, who have
continuously provided valuable suggestions and support for successful
implementation of various policies and programmes of the Council.

The Indian Council of Agricultural Research continued to move forward in
generating technologies towards sustainable scientific and knowledge based
advancements in agriculture and allied sectors, improving quality of higher
agricultural education, institutional capacity building, and establishing linkages/
partnerships with other national/international agricultural research and
development organizations/systems. The research and development
programmes undertaken during the year addressed areas of optimizing
resources' use, improved cultivation techniques, development of improved
varieties/breeds, excellence in agricultural education by implementing the
reforms and frontline extension of technologies, providing improved planting
materials, imparting training for skill development/enhancement especially to
rural women and youth and various stakeholders. HRD programmes and talent
search in agricultural sciences to meet the future needs of agricultural research,
education and extension received priority attention. | wish to avail this
opportunity to share with you some important achievements as the details are
made available in the Annual Report, a copy of which is provided along with
the other AGM material.

For cutting edge research across disciplines and commodities, a National
Institute on Abiotic Stress Management, with deemed-to-university status has
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been established in Maharashtra and is already operational. The important
research programmes of National Institute of Abiotic Stress Management would
be in a matrix mode and conducted through four multi-disciplinary schools —
Drought Stress Management having primary focus on research for
enhancement of abiotic stress tolerance in major food crops; Atmospheric
Stress Management to study the impact of extreme weather events like
elevated CO,, heat wave, cold wave, freezing injury etc. on major crops,
livestock and fisheries and developing decision support system (DSS) for
mitigating the effect of extreme weather events; Edaphic Stress Management
will undertake studies of genetic and molecular basis of tolerance and ion
homeostasis under situations of abiotic stress; and Policy Support Research
for promoting the adoption of mitigation/adaptation strategies for abiotic
stresses.

The National Institute on Biotic Stress Management and National Institute
on Biotechnology have also been approved in principle. A DNA bank has been
established, cutting across plant and animal kingdom, so that desirable traits
could be incorporated while evolving new varieties, hybrids, breeds etc. For
value-addition and efficient utilization of genetic resources and to check
biopiracy, special thrust is being given on gene prospecting and allele mining,
phenomics, functional genomics and bioinformatics. The ICAR has embarked
upon an ambitious multi-disciplinary programme 'Bioprospecting of Genes and
Allele Mining for Abiotic Stress Tolerance' to meet the challenges due to climate
change. Thirty-five institutes are involved in this project. This will also broaden
the window of optimal growth conditions for cultivated crops under adverse
climate, thereby increasing yield and reaping enhanced stabilized production
under changed climatic conditions.

To safeguard the livestock production, a high security animal disease
laboratory with P-4 measures was established. It played a pivotal role in
providing diagnostic services for avian influenza besides developing vaccine.
"Garima" a cloned buffalo calf was born through a new and advanced 'Hand-
guided cloning technique', at the NDRI, Karnal on 6 June 2009. The growth of
the calf is normal and has good health status. For the first time a mithun calf
was born through artificial insemination.

| am happy to share with you that in February 2009, the ICAR organized
4th World Conservation Congress in New Delhi. The congress was attended
by about 1,000 delegates representing different stakeholder groups from 60
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countries. The participants agreed that conservation agriculture must be brought
into the mainstream of crop management research and be closely linked with
breeders and other agricultural disciplines to insure the development of tactical
management practices suitable for conservation agriculture based crop
management technologies. A Delhi Declaration was released to strengthen
conservation agriculture at global level.

During this year world agriculture in general and Indian agriculture in
particular lost one of its true friends, Nobel laureate Dr Norman E. Borlaug
who played a key role in ushering Green Revolution at a time when we were
depending heavily on food imports to feed our people. As a mark of respect
and humble tribute, the Council organized an International Seminar, 'Meeting
Challenges of Global Wheat Production: A Tribute to Dr Norman E. Borlaug',
on 21-22 November 2009 at New Delhi. The seminar was inaugurated by the
Honourable Union Minister of Agriculture and attended by Agriculture Ministers
from the states of Uttar Pradesh, Punjab and West Bengal. Reputed wheat
scientists from national and international institutes participated in the seminar.
The seminar focussed mainly on the impact of climate change on global
productivity, quality and economics of wheat, suggesting the possible means
and protocols to be considered to minimize the reduction in yield due to
increased temperature and carbon dioxide in the decades to follow. In the fond
memory of Dr Borlaug, the Council has dedicated a National Professor Chair
in Biotechnology for Crop Improvement at the IARI, New Delhi.

Some of the Council's initiatives and salient achievements in different
sectors are as follows:

Soil and water: Among the Pseudomonas strains isolated from rainfed
regions of India, P putida 'GAP-P 45' was able to induce synthesis of novel
proteins in the plants conferring tolerance to drought stress. Bagasse proved a
successful bio-stimulator for the removal of ammonia and nitrate in shrimp
aquaculture. This technology is available for adoption by farmers.

A pond-based farming technology (deep water rice in kharif + watermelon,
okra, spinach, chili in winter + on-dyke vegetables-fruits + fish inside pond) in
a representative deep waterlogged areas (1.0-2.5 m water depth) of Puri
district, Orissa, enhanced the net water productivity to Rs 7.21/m® and net
returns (Rs 22,100) in rice. Rainwater harvesting system was designed and
agricultural diversification model (on-dyke horticulture, fisheries, cultivation of
diversified field crops, short-term fruits like papaya, banana, floriculture like
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marigold, tuberose etc.) with harvested rainwater was developed for small and
marginal farmers with multiple use of water. The technology has been
recommended for inclusion in the 'National Rural Employment Guarantee Act
(NREGA) for implementation in watersheds of eastern Indian states. Water
requirement of animals fed on cactus + grass/straw feed was considerably
reduced, making the cactus a feed admixture of choice in the regions facing
water-scarcity. A network of 47 model watersheds has been developed that
provides a basis for undertaking projects as part of the natural watershed
development programme.

Climate change: The studies under controlled environment conditions
(free air CO, enrichment, open top chambers) and modeling showed that a
rise in atmospheric carbon dioxide up to 550 ppm enhanced the yields of
wheat, chickpea, greengram, pigeonpea, soybean, tomato and potato between
14% and 27%. In coconut, arecanut and cocoa, increased CO, led to higher
biomass production. A study on Sahiwal and Holstein Friesian crossbred
(Karan-Fries) heifers revealed that HSP72 protein level increased due to
thermal exposures, relatively higher in Karan-Fries (106%) than Sahiwal
(22.4%). Resource conserving technology was the most cost-effective strategy
to reduce N loss and GHG emission, whereas integrated N management cost
high for mitigating GHG emission.

Genetic resources: During the year, 38 explorations were undertaken
and 2,892 accessions including 784 of wild species were collected. In the
National Herbarium of Cultivated Plants, 294 specimens were added. A total
of 32,260 accessions including 5,373 international trial material were introduced
from 45 countries. As many as 720 germplasm lines have so far been
registered. About 9,530 accessions of orthodox seed species were added to
the National Gene Bank. Sixteen Phyto-sanitary Certificates were issued for
export of 1,120 samples.

Among fruit crops, 78 accessions and 16 superior clones of mango, 122
accessions of guava, 4 of litchi, 24 of banana, 9 of citrus, 14 of grape, 25 of
pomegranate, and 8 of ber were collected. In the field gene bank, 5 distinct
coconut, 23 oil palm and 14 cashew accessions were added. Late blight- and
early blight-resistant source JX90 of potato were registered with the NBPGR,
whereas 30 indigenous and 29 exotic collections of sweet potato were collected
from Meghalaya. In the national repository, 109 red onion, 57 white onion and
46 garlic collections got the place. Forty-one distinct strains of Pleurotus
species were characterized. A total of 33 clove, 122 nutmeg, 42 cinnamon and
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10 cassia germplasm lines were collected. Eight new accessions of rose, 89
endangered and rare species of orchid were collected from North-Eastern
region. The new collections of medicinal and aromatic plants consisting of 42
of ashoka, 31 of ashwagandha and 43 of giloe were added in the repository.

The National Bureau of Agriculturally Important Microorganisms repository
has now more than 2,000 collections of culture fungi, 500 bacteria, 30
actinomycetes and 20 yeasts. Bacterial inoculants, developed to alleviate the
harmful effect of salinity for enhanced growth and yield of wheat in saline
soils, were identified through sequencing of 16S rDNA. A Catalogue of
Microbial Cultures was also brought out.

The role of A1 and A2 beta casein milk variants and human health is a
matter of concern for scientific investigations. The (-casein A1/A2 frequency
data indicated predominance of A2 variant (0.987) in zebu cattle breeds, while
buffaloes showed only A2 milk type. The results point towards the origin of A2
variant in Bos indicus cattle. This is the first report of A1/A2 milk variant in
majority of Indian zebu cattle and riverine buffalo breeds. An association study
showed higher adult body weight of the individuals carrying the allele in yaks.
This marker information could be incorporated in marker-assisted selection for
higher adult body weight in yaks, as the body weight determines draught and
pack ability and quantity of meat production.

Chemo-litho-autotrophic bacteria, which can be used for bioremediation
of shrimp-farm discharge, were identified. A molecular tool was developed for
the detection of these bacteria and is being offered to private entrepreneurs
for its commercialization. Barcoding of five species of tuna was carried out
and deposited with the gene bank of National Centre for Biotechnology
Information (http://www.ncbi.nlm.nih.gov/taxonomy). Forensic investigations
using DNA barcoding helped in identification of whale shark meat (Rhyncodon
typus) designated as endangered species. And it can be used effectively in
curtailing illegal trade.

Crop improvement: One hundred and thirty-one varieties/hybrids of major
food crops including rice, wheat, barley, maize, pearl millet, and pulses and
oilseeds have been released/identified for different agro-climate regions of the
country.

Significant crop improvement research includes development of rice
varieties, namely Improved Pusa Basmati and Improved Samba Mahsuri,
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identification of 17 high-yielding varieties of pulses, six varieties of groundnut,
one variety of soybean and two hybrids of sunflower for release in different
agro-ecologies and production of 7,339.7 tonnes of breeder seed of centrally
released field crop varieties. Gene sources for resistance to Ug99 rust with
new genes have been developed and race-specific and adult plant resistance
to Ug99 and its cool temperature derivatives have been successfully
introgressed in Indian wheat breeding materials.

In coconut, accession IND 125 S was recommenced for cultivation in
Karnataka, Tamil Nadu and Kerala, and hybrid IND 376 for Asom and Kerala.
Two varieties, namely Kufri Nilima and Kufri Frysona, of potato were released
for cultivation in Nilgiris hills of Tamil Nadu and Indo-Gangetic plains
respectively. In spices, one variety each of ginger (Subhada) and cumin (RZ
345) was recommended for release.

Hybrid 1084 of dwarf stature mango with regular bearing was found
promising. In banana, embryo rescue was standardized for wild species and
hybrids involving wild species. Fingerprints of 44 grapes accessions were
developed. Bhima Red variety of onion developed through bulb to row selection
method possesses attractive red colour with yield around 30 tonnes/ha in rabi
and yield potential of 50 tonnes/ha in late kharif.

The bud chip technology emerged as one of the most viable and
economical alternatives in reducing the cost of sugarcane production, besides
other advantages. Leaf powders of Vitex nigundi- and Polygonum-treated food
recorded least preference by Rattus rattus in laboratory, indicating their anti-
rodent properties.

The double hedge row system of planting in guava, aonla and litchi proved
best method for realizing high fruit yield.

Under salinity stress, Thompson Seedless grape when grafted on B2-56
rootstock exhibited high level of stress tolerance. Wedge grafting in walnut
practiced under polytrench recorded high success rate. In arecanut, mined
cropping with pepper, banana and citrus was suitable for North-eastern region.
The intercropping systems involving ginger, tapioca, coleus, amorphophallus
for black pepper; sweet potato + red gram; elephant foot yam with mango/
sapota, potato + garlic have been identified for continuous and high yield.
Release of bio-control agents, viz. Mallada boninesis and Tamarixia radiata, in
citrus orchards resulted in 31-33, 47-49 and 26-30% reduction of blackfly, psyla
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and leaf miner populations respectively. By releasing parasitoids, infestation on
coconut leaf by leaf-eating caterpillar could be suppressed effectively. Soft rot
of ginger could be managed by bio-fumigation using cabbage and mustard
plant refuses. Marigold and yam bean were found to be effective barrier crops
for sweet potato weevil. The problem of fruit cracking in pomegranate could be
reduced with application of boron and zinc.

Livestock improvement: The introduction of FecB gene from Garole into
Malpura and backcrossing of GM with Malpura increased body weights of their
lambs, and GMM ewes produced 40.0% twins in the flock. Layer poultry variety
Gramapriya was widely accepted by the farmers of Kashmir valley.

Puntius pulchellus locally called Haragi Meenu in Karnataka, a threatened
species of peninsular carp endemic to the Krishna river basin, was induced
bred for the first time. A technology for round-the-year seed production of Asian
seabass was developed. Electron beam irradiation method could be devised to
reduce anti-nutritional factors in plant-based aquafeed ingredients.

To achieve targeted growth rate of 6% in livestock output, progress in
livestock infrastructure, institutional efforts and availability of livestock feed is
required to be accelerated by about 50%. Supplementation of zinc and copper
from organic sources was more effective in inducing estrus and anoestrus
crossbred cows. Methane emission from fresh dung on dry-matter basis was
lower in zebu cattle than crossbred cattle. Green fodder feeding increased milk
conjugated linoleic acid (CLA) in cows and buffaloes. The CLA has anticancer
property, and it increases up to 310% in ghee prepared by indigenous method.
Commercially available microbial feed additives enhanced growth by 12.0%
and feed intake by 11.6% in fattening lambs for mutton production. As
supplementation of concentrate mixture during post-weaning stages improved
body weights of lambs, farmers fetched 25-33% more price in the market.

An antioxidant (vitamin E) in combination with liver stimulant was found
detrimental for egg production in birds. Combination of melatonin and toxin
binder alleviated adverse effects of aflatoxicosis in broilers.

The foot-and-mouth virus typing ELISA kits were manufactured, which
ensured uniformity in application and test result across the country.
Establishment of an international Foot-and-mouth Disease Reference
Laboratory will facilitate Global participation and eradication of the disease
from South Asia.
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Complete HN and F genes of velogenic Newcastle disease virus were
cloned for use as bi-cistronic DNA vaccine. PLG nanoparticles encapsulating
outer membrane proteins of Salmonella Gallinarum induced good IgA antibody
in chickens.

The marine fish landings in India during 2008-09 touched the 3.21 million
tonnes mark with an increase of about 0.327 million tonnes (11.3%) against
the estimates of the previous year. The percentage share of fishermen in
consumer rupee (PSFCR) has also increased over the years. High-value fishes
like coastal tuna and oceanic tuna registered growth levels of 23% and 39%
respectively. The targeted fishery for the deep sea sharks on the west coast
landed more than 14 species of sharks as well as chimaeras. Biosecured zero
water exchange system technology is ready for on-farm demonstration and
dissemination to farmers.

Post-harvest management and value-addition: A fermented drink/
beverage from banana pulp and sorghum sprouts was produced from over-
ripe bananas. The beverage can be preserved with flavour for 3 months under
refrigerated conditions. For preparation of dried juice powder of citrus fruits,
fresh fruits of four Citrus species, namely citron, acid lime, Nagpur mandarin
and Mosambi, as well as juice blend of pummelo and citron fruits were utilized
to manufacture the value-added products.

Extrudates were prepared from cassava blended with corn flour, maida,
wheat flour and finger millet. High protein and dietary fibre-enriched pasta were
prepared from cassava-maida blends. The protein content could be enhanced
to 11-12% with whey protein concentrate, defatted soy flour and prawn paste.
Bonding applications was upscaled to 5.0 kg level and is ready for transfer.
The solid adhesive was tested on various surfaces by an industry in Kerala.

A process patent (No. 1261/MUM/2008) has been filed by the Directorate
of Medicinal and Aromatic Plants Research at Indian Patent Office, Mumbai,
for preparation of pure aloin from aloe through extraction and purification. The
new method is easy, quicker, efficient (recovery up to 90%) and cost-effective
(most of the solvent used can be recovered for reuse) and can be used for
extraction of aloin of high quality from fresh, sun-dried, oven-dried or freeze-
dried leaf exudates. As aloin purity of more than 90-95% can be achieved by
this method, it is suitable for industrial purposes.

A technology was evolved for development of pulp and paper by
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mechanical pulping process (chemical free) from date palm leaf and carry bag,
writing pad etc. The technology can be transferred to rural sectors at low capital
investment. A lac-based formulation was developed for fruit coating applications
on apple and citrus fruits like kinnow and orange. The formulation yielded good
results in respect of gloss and firmness to kinnow. Shellac-based dental plates
were prepared. Natural-synthetic composite geotextile was used for protection
of a part of the bank of Mayurakshi River (rainfed river) in West Bengal.

Pomegranate aril extractor is capable of processing whole pomegranate
at a rate of approximately 30-35 fruits/minute, and this technology was
transferred for commercial exploitation. System for the storage of live fish with
aeration was designed, developed and tested. The FRP silo for fish culture/
holding system, which is first of its kind in the country, was designed and
fabricated. Microbial assays were developed, which are useful in dairy industry
as "ON FARM" milk screening test for p-lactam group. Validation of health
benefits of cow ghee revealed that cow ghee decreases initiation and
progression of mammary and gastro-intestinal tract cancer in rats.

A software Cotton Bale Manager was developed to perform design and
generation of bale identification tag and to interface this bale tag with the bale
database management software. Another software GINERP for managing a
modern ginnery has already been commercialized.

Agriculture engineering and energy management: A number of
implements such as manure spreader, hill drop planter, cumin planter, baler
with reaping attachment were developed as tractor-operated machinery. A
power tiller-operated two-row canopy sprayer was developed for cotton and
pigeonpea that can remove more than 550 bud chips in an hour by a person.
A suitable experimental model of continuous type animal feed block making
machine was fabricated.

In a poultry litter-based biogas plant, the use of poultry litter increased
the yield of biogas generation by 17% (from 66 to 83 %) compared to normal
cowdung-based biogas plant. The briquettes made from soybean and
pigeonpea stalks can be used for domestic application, in gasifier and
commercial boilers. A rapid process for ethanol production from kinnow waste
(peel+pulp) using galactose-adapted yeast cells was developed. Significant
findings include development of novel micro-well chip based biosensor,
revelation of methodology for isolation and purification of microbial
polysaccharides, isolation of nitrate-reducing microbes having potential to be
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used as probiotics in mitigating methane emission for eco-friendly livestock
production.

Agricultural human resource development: Efforts are being made for
continuous upgradation and maintenance of standards and quality of higher
agricultural education in the country through professional support and financial
aid to the Agricultural Universities (AUs). The National Academy of Agricultural
Research Management, Hyderabad, started the two-year post-graduate diploma
programme on management (Agriculture) besides its other two programmes
on Information Technology Management and Intellectual Property Management.
Accreditation was granted to five State Agricultural Universities and to the MBA
programme of the Rajasthan Agricultural University, Bikaner. Thus 31
institutions are accredited for higher quality education.

Construction of one museum each in 38 SAUs, allocation of Rural
Awareness Work Experience (RAWE) Programme to 44 AUs and institution of
"Norman Borlaug Chair in Agricultural Biotechnology for Crop Improvement"
are expected to improve the quality of education. To face the emerging
challenges, the Model Act for Agricultural Universities in India was revised and
communicated to all AUs for adoption. A national core group formed by the
ICAR, has revised the course curricula and syllabi of all PG (masters and
doctoral) programmes to make them utilitarian, updated and competitive. A
new component of International fellowship was introduced for pursuing Ph.D.
programme at the Indian Agricultural Universities and Overseas Universities
for Indian and overseas candidates. More than 3,000 theses have been
digitized and full text data uploaded (http.//www.hau.ernet.in). The 'Agropedia’
has further diversified and over 30,000 people from 165 countries visiting the
site (www.agropedia.net). aAQUA SMS and voice services are reaching more
than 10,000 farmers regularly.

Information, communication and publicity services: The Council has
redesigned and further developed website (www.icar.org.in). The ICAR News
and /ICAR Reporter were made available on-line, besides several other
publications. Guidelines were developed for bringing uniformity in the websites
of ICAR institutes.

The ICAR institutes/SAUs are being connected to National Knowledge
Network through an electronic digital broadband to encourage sharing of
resources for collaborative research and education. Under "E-Publishing and
Knowledge System in Agricultural Research (E-PKSAR)", a fully automated,
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on-line electronic publishing system is being implemented for eleven journals/
periodicals. More than 1,000 research articles/features were published in the
noted periodicals of the ICAR during the year. A professional get-up was
imparted to popular periodicals that included design, layout and contents.

Technology assessment, refinement and transfer: During the year,
KVKs have assessed appropriate technologies by conducting 26,028 trials in
8,254 locations. Towards empowerment of rural women, KVKs have also
assessed 99 technologies under the thematic area of drudgery reduction,
health and nutrition involving 280 locations. A total of 86,285 frontline
demonstrations involving an area of 51,101 ha were conducted by KVKs. Under
the frontline demonstrations conducted, 76,206 were on oilseeds, pulses, cotton
and other important crops covering an area of 30,664 ha.

A total of 4,600 demonstrations on-farm implements covering an area of
4,212.23 ha were conducted. Further, 5,479 demonstrations were conducted
on 16,225 units of various enterprises including dairy, piggery, poultry, sheep
and goat rearing, fisheries, bee-keeping, mushroom cultivation, nutrition
gardening, sericulture, organic composting, home science and bio-products.

In the case of farmers' capacity building, 39,912 training programmes were
organized, benefiting 11.27 lakh farmers and farm women. As many as 12,978
skill-oriented training programmes were organized for 3.10 lakh rural youths. A
total of 3,929 training programmes were conducted covering 103,428 extension
functionaries of state departments. The KVKs also organized 3.04 lakh
extension programmes, benefitting 106.85 lakh farmers and extension
personnel to create awareness about improved agricultural technologies. The
KVKs have conducted 240 training programmes and 128 crop demonstrations
by utilizing demonstration unit of rain water harvesting with micro-irrigation
system.

The KVKs have produced seeds, planting materials, bio products, livestock
material, poultry and fisheries to a tune of Rs 1,304.47 lakh benefiting 4.22
lakh farmers. During the year, the KVKs produced 2.08 lakh quintal of seeds
including cereals, oilseeds, pulses, commercial crops, vegetables, flowers,
spices, and fodder and fibre crops. Besides, KVKs produced 146.09 lakh
seedlings and saplings and provided to 159,000 farmers. Other achievements
include motivation of more than 48,000 farmers in backward areas with large
population of tribals; adoption of suitable drought mitigation measures with
suitable advice to the farmers; introduction of lac cultivation in Jharkhand,
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Chhattisgarh and Madhya Pradesh as a major income-generating activity,
particularly under rainfed/dryland situations.

Finance: The Budget Estimates (BE) and Revised Estimates (RE) of
DARE and ICAR (Plan and Non-Plan) for 2008-2009 are Rs 2,680.00 crore
and Rs 2,982.64 crore, respectively, and BE for 2009-10 (Plan and Non-Plan)
is Rs 3,314.00 crore.

IP portfolio management: Patents were granted to the ICAR in 8 fields
of invention. The ICAR institutes secured 4 Trademarks to distinguish the ICAR
products. Six copyrights were registered by the ICAR institutes to protect their
software from unauthorized copying. The premise of centralized planning and
decentralized execution for Intellectual Property Management in the ICAR was
strengthened. Some of the ICAR institutes have entered into MoUs with private
and public sector companies for commercialization of plant varieties/hybrids.

Awards and incentives: Fifty-five awardees under twelve different
categories were conferred awards. These comprised three Institutions, 47
scientists including nine women, three farmers and two journalists.

Partnership and linkages: The Memorandum of Understanding was
signed between ICAR and Biodiversity International for Scientific and Technical
Co-operation. Besides, four Collaborative Projects were approved for
implementation by the various institutes of the ICAR. The ICAR is imparting
training to foreign nationals belonging to Iran, Sri Lanka, Ethiopia, Rwanda,
Myanmar, Bhutan, Botswana, Iraq, Nepal, Vietnam and Nigeria under
agricultural knowledge empowerment. In Protocol activities, DARE facilitated
foreign delegations, Indian scientists to foreign countries on deputation. The
Council under the National Agricultural Innovation Project (NAIP) has also
approved 75 sub-projects on the cutting-edge agricultural and allied
technologies. These sub-projects have very diverse partnership such as ICAR
institutes and State Agricultural Universities, general universities, IITs, [IMs,
CSIR laboratories, other central and state government departments, private
sectors and NGOs.

The Council is committed to meet the emerging challenges in the field of
agriculture and allied sectors through technological interventions. Human
resources to generate appropriate location-specific technologies and inter-
institutional knowledge support is one of our priority areas. Alleviation of
hunger, poverty and strengthening of livelihood security are our goals to
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achieve. In the wake of global climate change and looming global food crisis,
our responsibilities have increased manifold, but | am sure, the pro-active steps
taken by the Council will certainly help us in ensuring the food security for
millions of countrymen.

| once again thank all the esteemed members of the ICAR Society for
their participation, continued support, suggestions and encouragement that has
enabled us to fulfil the mandate towards national development.

Thank you!
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