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aflfu+. qFnm ffi, m, 6rgi}, EH, qrqtr, fr{r snk
qr€fl-os qil ffi qrt (mittets) qr qtq rr ffi rTIqrqI

+H $ingermillet) rr<r-& qk{- .ilfl-dr{ <r+r gt frt
qkdr 3rf,{Td qT q{Eq{FTtr 3r-{qrfi gFFB- qq-+1+arfffi crc {cgnm.*hTdTqr
(Eleusine coracana Gaertn.) fr r qr+1 qrqr rrc*t 3fi-dr qrt i61 qq*tfr qe-dr$

3iHqr fu?R irA-c (Finger millet) qtffi} * t *H iqTEqT qH, q+ { G cb-+1

fre\ rs-*6 srcn=t qrd 6) I fr &ff ,r{ sffi rdffi qtq"\ erq qrffi * t

tqrdqT ffi ilffi Aas-d qffir<r t1-<fr xqqr o I 3II.zt. Qoisy,/ oe\ qr trnn f
drq ql 6qR ys,\e t{z{cr ftH &frqftldqr qqs,c *.fr. vm kzwr <c& r orq
tt EsTR q,ee t.a+ Bisffl q\r*1ftrq}r M qr sEIl-T eTffi M rg.s

ytd$d frRT 3fr,q} *H& 3ffi qd ft-J.Ffl qrt sq ytdyrd A-ds-d q-6rd rtrqr

cr} Tfo | ffi il{r{tk trga rf,f,qu R I "" fr. srq-*r sqqorS Q-*rlr 616 66
,rk;o t iqt-il-fir e,, qt fisr.owsqr ffi e-fr 'rft\'+] cr{q duh qAq<T & qq-+1 d-fr

SttsffiT65qr xqu, trtet-f,, fu. qffis, o1gs, RTE-ql, s16t, 3tqflgrll, tilrqT r
fu€dr c*q qt qAE<T tn Aaq-om qs-*1 &fr gt tqRTEwr x-rm: qqIE { g{aTF

q&q | +H qffi *.q qqi Et fr{fl, oq rdr r1fucr, fukd r sTfukd gt u-+errt
cH st6,q{ *6 qq+R qs srffi rrtd d I

errr, s€) frcrfr Errrlrrn- Afr ,Tftt *.t+ qrs-& srq-dpfi frqur
g{qrm {m} *TEIT g"qrqdt o I q{Eq{Td wqr *H {@fl, ffid,
i-&, rffi { cU sTroRIrTI eqtT Et irH qr{€ t qq-+1 fffi +-sr
qftTq rrt aqdt-fficH @ qpn fr | iqrsff s{rffi
qc-drh q5dtu-dsqr *tffi ffice. rca ch {H s t qrgq-d den

Uwrerrwmr *H cem q-ffit mn s{fufrd qFFKcT qio roht Et
,rd'r dfr,T+ uffi SC-ff sr+ +t qtA dM6 qr€ilq fr t *tfr
wrkqq i q-qt{q-*} sr$ frf, q\rfl-fr rrffi qteoros-ot ffi
+H ruq qtq-{ qrk€ | *H qg+6-i.ftEs-fl .ilh qfr q.r{qrf,{fi

gro r +ffifiMoccs sa rrqfirfrqq-fl-. {tfunmqk*lrds
dto apn \g{-dscr ffi q$i-6r q t *Bore trflM
EErqq+1 m srEll.il-e fi rersq qftf rrftB l cEtd, ruum, nko
qks, Ec, d.q[, dftt, {ffi{ g€t, sfrq{f,, qz got { sil-srlqtElFst

irM drhcfu fr 3{td {fi qrtia t *B r qrs R,? s'} arJct-dcr

mrr qtrq+) M apn *hqre iqftfd cr"e q@rds*1 lTrfu t{+ rrfr
qrtrrot *ffi 3qqH t'rdfl ffi r *fficr* Erdrfitt

+ffi q-flfl t.z% frE+ r z.qs qt+q c-qpfds crEq I wFIr
q-dftr frl5a arpq (".rs) q-{€ I ftffi {TFA-qcr ffi qlgT 3rcf \'"tA c{-A
lq-+ {-qrKutq I

frMd qrild-s*}ffi erq qrfr q-<r *1ffi sa {qmk{ qf*-6 t +Bqr qrqf,

1q-$flrr<f rr gonrrrgrr q<t 2.. gw{*wrkqccr{€qtqIqEIa[<I R.t gw,
q-+q<T t.rs gun r r(w<r ?.\ gup ffi q-qmq-{€i | {oo }ffi sH-dTe 3fttrf,qr \eq.i

il-qsr.if6r{*,3.R qrqvt&q, t.t trrqqtr$, q.y qlrlfu@], t.\ wltcn-, rs"
futfllq lpTfdqq, 1\v fulo{H s-{st{s, s.v fqfufl-q se[IE[, { rrr sqretfr rqt
crcil E6 r ffifl qr{t frftqqr q+rr w* fun*t+q (Methionine) r s@{gffi qFtrfr

qks lsutprrur containing amino acid) qrs-q I g*'d str+r qmqte_*t, qtffi
qFf,r, qgt-d { Ba rtrurqfrT ffi ui-d ffi ffid A-d{qrc w-l<r gfr W
af,rk*. e-gu;?rTr-dTegE qEs"ffi o t ffirrfrk€ il.q-Eb-"} s{ffiflwtcfu-*. qfirs

(Phyric acid) qd tfa fiEo as cf{ cTqt qq"t& qc+} qH trqkf, i$rA {ft{cr
3ilmffi *.fr ga s-fr s+ar{a ac\rd} s I nePl "]ffi crks ,r<t qs eq]-GFI

iE fik-*. dc.t-6s t{kfrq gt 'rtq I qA *H*l qfig.rds qs-€t dtlfl gqq}rr qq-fr

qet qrq qkfl-{ il dlfl-0-{F€T s$nT IIt stdf, qrk€ r +Hqr qEt q-+1 cildwt
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effiqq- (antinutrirional) qapf qs+) ilqr+} gv ftull) ct qEt <qrk{ (tannin) fr |

wr s'r-{ur *tfryrq' q-&r gs ddKctd (dehulled) cr{ 3cli{ qk+ 
I

rtH Efu ;qrfr qoqlg qrwi t qs+1 d& sur { Bfrq' fr-dEFqT qs-d-flT+-o' T{
sfffs I qq-+1 Cfr d{ridb sa qar$ d-rqr qtq S6 I d{ qs qffi qtq c-drs+1
qe-{g q*qrw I sgi s-d-dtk x"" fr. 3-drgc;r firaEc sffifr'rf sfu.-€ f *H
fulqo el BTfukd $ er+em 36qrs+ sfs-€ r qs ertrfr g@r s-fi rfr uq616
fu gherr {\'"} oq sdr qrrn-qt *H o'ns} 'lH qr{;eq r ffi ghqr qqcr
qffi} F.qfrqr fr* gftH g;o I qrffifr \o-{oo +.m. sst $ A-{dF-*ffid-+r ortr
w& svgm gq 1 ffi d-fr adtfu qfi cftr6} q;}fl qt{ 

'r{ sfd-6 t qsmr orh
{rdt qd tr*.rs qqs} ac-c qr lffi Aca cE} s-+dc S€ I qd-sril g* ar *dt r
{rfrqr&flqf{ ftH d-fr rrtr6il{ gqqner.rcafid }thcf{ +H trffi infu scgffi

fi I ffi qryfl qr&fl qqtw cElrqi tdsm 3qEriq g wfu slrlwl-s Bi I qfiTeq.
qt-&qr'{p{rtrd eq-+qfsffi gwr q-d{ (Eq r qrs.ft 3TMkd QEqf qrqql
T{-gr g€ g{t-su t *H H .r$q-d t il'Etfu c}4 TdrS tq-uer BuoT qr q&d\ ffi
axn-qqr 6k6 r{t N +t& qsqr ffi aqr'rft dt-s tk+T ffi- qrsfirEqqf tfu€i ;

sqrtrCt imr +d-ArTrcqT +H dqk6 t

a.lt. *{ik6 *{ qrft-qfi'

1. s{q qirf,sra qoo fo s-qr{
{r+ml arr{ de{r Brft q*sr

+. qier vpfr 66 - orc
q. qrsr qr4i q+ - eH - G
.r. Tt - a;rn - ffi

R (1-< e<rf,src qoo-1ooo frt
g-qrg vq+J qry s6rs

+ +.rir + c?i - rIEz+e-{"iI
Gr Et?I + r* - qrtr
rr. arn - qE ffi

i REq vn-ilqrc looo fq. r1q1
qA sqt-{+1 gq [flrs

E. rrcql?r + +H - Gzdo.ffr-n-qrq<e?
rr 4lTr - .rtr - Grfr rR qt qr-l
q. 4r{T + EE - S-rq{

qI q-f,fq[dl"E [qql 41 666q
ilmosetqrcT qfu-6 

t

+t<} nqsT ortT qtq-i-+1 dq-ft rrfri,T ,r$r$ crel gffi 1 r5ruqrf,{kd g@rsJ
3{tcRrriE Ei I s|-q[qilql tqEsT q$m gg-dt il**} wqr *t<} E]nEt €rrTql T*
qrfrfrr-d er a-d c6Ts1 Q-rcr n-S d"trE *ffid qid qea\r{ $s.Rcrd qq"[ rtMEi

*tfr*} ffi tfr y-qo+ o I d{ gs-m qrffi wqr *H +e,T+ ce} qr qqIEZ{A qs' g$
qro urft frMo sor qtr, rrnqro Ea-$ qfrri-s) aqft .ffi | qFnet.Fr *H n-{
mfr * qffi { ft|r+ e-{rs{ qt+ ar +ffi u-+ dffi flrtr qffi qr& t sqTm
go t +H A'fr ,Tft+ qk{fl vr* qq ck{ lqffi-q-+} ufr l-+*r lqersg q6 r qk+qi
dqft.rT ftq1q1 qoo-1oo ffi. cfu t. (G {|-ffi qr#r't}c-iT qr orfrqq-o s-+.r

$rd t eIslk*. rrcT 6rmr& utzH qErtrnur srrril e-qs I

tqrdqT trfr Et q.sm-*.r prrsq sil{66in snq +H, rrdt ffi, +flET *H, qns)t
ffi, gEt*14, qrcfr+H, qrA+H, sd*H, s-dffi, gB*tfr, gt+H, Eq
+H, "FrS gt, sT-d) *H, +-rm *H, orfiil* sd, H +H, o.nqo,1o r1q1ffi
tkor q qt rqo qkrosrrf aM-?, 

=6-q,sTil +\fr-?, oril qffi-r, ftgi +H-r
G*,q I

q-dd Q-rqr *H crq, 3{Hkd Errrrlrrr s6Gn-{€ t e{fukd Gr+e[qr Haqr tqsm
q-{qTq rf, crs{k*. c-d-6s-e c-6-dwt tffu-sT dq t smtk+ qEffrf uqrr {qft tH
,ftaq-f, qr q-rfrq qo y-frq .r{ qf*-@ I rrq[qkfi q-d-6FA +Tffi roqft oarsq rr{d



.r& t usrqk+qo +h ErA,1fr 1{| ffi qra, qr&qrxlrnftfi,.rqref, q[S e.rct
r0-q;r snf<A wr*. qr€s I cA qj-{fir 3rrErRqT q[Aqr sTgr qrsne[6sqrr g{fcd
qrrmrtcg rrqqrk6 t qrAffiqla-qr sr{dtTqEqqrtskdqreqtweqt d
fraq1 v.1,1o,r" t."ft. qr{iq{, q-st{s {+a-q!td t{cc*.r Erdtc{qd t cl-{M
3rTe[ !ilrr apn qqtrs {cteFr+1$ vnr qtqq* s{l<q dqr-ffi A-{Tcr {rcgq-S qf
d*t s{qrcl-{Asi-flt tfiil tH \o F{cr qrcFd} rt6r{*1 tflqrfu{Td I srkka
qfrqflqrfrr+l cr-rmr qstilfl-{A {ers+ qfu-€ 

t

w-fl dftsrfr *H &fr ,r<i q" *.sfr. r ffi tqr q +.fr. *H fis qfd fdcr*T
ErAyA.T n$rS r qre raqt dtr*,r qi-*1q$ wrs {A wS fr t ffi g@rcr&cr
qr qrgqrqrtrsr$ dqr tqq -rt qf*-6 t tE{4 *lffiqqrftrruer
R.\ nlq ck +.Efr. ft-*.r qG fis sq-qrc ,r$ c-6 I e-fl ffim.rA tqr fi-$ ql{lq {qA
tq-d{"T Ei r *s EFkq ? fr.fr. {ffiI vt g{r gi{ftsa Ugcd t drflcr m fuftTqr

er*q-errr++}gfr r"-rr t.fr. orqqrrfr E-x fr.fr. -rf6{iqrfutEqd rqborE-qqr
qrd sh{rtfiil6sgu-fr( ieH ffilq ffi gft ?" ft.fr. {r€gq-6 I rffig{kf,r gd
gt qr .rq 6FRur& +H tq td-flr Et qftnwrfffl *ffi ffi ffi dft"r (ngsT Afr)
drrrrq-fi S€ I il{t qfu nH +H &ftqre *}t +$ dn} rr<r {ff s-6q$ S€ I

Udr edqT drh dr$ 3rSsK M q"qtb qa*1 s{kwqfl qs uq.gq-61
qqtw fqsrr il(.rffii gt aiq. qH +ffi ffi tq sff,€ t mr$, fir*qtlsr r ffi
anqr *Hor ffi 1q- 1 " tcr-+} qrqfs tw svgs6 S6 t q& str*r ad tqr r"qfr aq
ga'r wrS frxqr rq-x" ffi tq sfu-€ t ffi t sr drfl-firfi t ffiftq
qH gft Ro/ to dT R\/e fr.fr. +rqq q-trd I ffi U svgtr tN r-i fr.fr. & t

*H g@r qc{ q-fr r qS srafr rla qqftt& qs_dr$ qFilakHT ffi 3rlcnqtRm
qtq r ili orfr vrrqsq qtt qtfl er qk{ fT+ gwr o rrt q(l m il fre erd r
cid \fA a-€Tcr tffi tdil qffi sflffirqr gk Et ttqqfrl s I €kfr -,uX6 qr+fir
qprff qf,qrc qk qfr vr< .r&t r rr ffi eldff cl+ qq qkt * trorcr*1 qc[en

'r$ urut Uo t

qrd qfifl q.FarEn-tUa qffi qqqr *H +fr rct qlffisruFtrs er+enqrt
Er{qrd frT.zuT $r$ t *H qrmfl ril-q tfl-zq-frf ENt *H nftfu r" ffi
3lcruw qt sa-<-{$-f, go t gaaek rrrGIT{rcF ffi e.q k& qfdt-azror <r&
w"<r urqrofiTqq-qr $r{r-f{R efuq*1o | rl.Rgrfl arcrerrr{.r{ qa"r-<T q{ai $r-{r
rMf, t * r tQ-*} r " ffim cH qe+ r sqqb silcrqq-*-al 3rgql-{ ,t-ct-d {ffi I

sffi qfficr frrr 1 +tn& sfr +flH gqriq { 3er-+r q.k qe ,r-i trtft1 }n-ffiT
qifu 

1 ffi qhqq-*1 ffir q{em{fl eta eamfrq*1cr{q r *H qrffiqr

ert mrq fu aqr ftTrras, qtrfi qr erk+1 ercI{ry { ffi n-*r]Tr6r Brrrzr-{F

t+rru{il{Mo,
frirqrenrrm
qoar itr &lasil: qtr-dr *.tfr sl-ffi qAr{<r c-d-d$ g$-s-q tr * t Pyricularia
grisea/IVlagnaporrhegrisearrf dergdrfl {tT-Amfu TEIF-{otfr qrc+}rc6qrdur
srr.6r-{d6r 6r1-5q' M, <Trr-+} fu-ir{r qf-e} { qt4 rm c'{* 6fifr rs-*} ga qb qrrrfil

fiq qrmr ffi q{+ rf,'+1 S€ I daut qxqq gtqts dwrz'ffi $frr *re} go t

+ ffi oqTqffiNer FlFr ( qqr<f ilf,+1r+m qtdrTr sr-d\ W + I ffid
6nE[cT gscH q-e st r Ercrdssl-3ftgd.Iq etffio gq t

rlwrqe,T awe'
t) ftT 3l-dfor*. qkrgsdqT wer *$rrq ffi I

r) m-$ t5qf flem/ort€r$q R.\ qr./+.*. +sfl q{fr srqr rrkqH fir
Gr

r) &am ttrerffis M eTrrqq qlH gdcTsTfi ffi tq ffi wr+qr qtr

EI

t H€il qd-flz fisqffi |



I

t

I

'rd rtT (Cercospora teaf spot) , fr *ffi EH qEETt t{ * r atr t{wffi
gfr Cercospora eleusine +1sT{"re ETIr{tr I

q@rqw Frli.roTz-.o: q) frrr drMs qkml 3r?ktcrrc q[ il-gdT qr s{ffifl GIFFrr{l

Br*,yrrq. rfr.flEs hqrq& r qrdqrd effientd{ ffign:nqrdasTr q} ffi tr*
errxqur rrtei 

t

?lqqw: q[*t t-sqq-sT orh +lffiq o.o\ sfu{l-d 3rrw qrtr ytd kc{ qtfrqr
t{qd Mlffi sfiqrrfi ?o-?q ffiwfiqr S r

wt dE edqr l}lr $heath btighn: qq-+1 tqs-{-fi q* Rhizoctonia solani fr I

Rz-to fu.*. omxq derT co% rrcr cfr errCrr qqqr * sg+r t,r& srfic tqro r fr
H-&-s-;q t{ * r qqtqlqqr fr tr*r tq-dTg-d6 €}ftq gq | * t{ tqrirqr cffi-d.
W R".tq qrtrGrrqr tM fr t

q@nw eie]trT8i: qIil*) +E (eaf sheath) qr eIU-srs-Rqr eTfuqlqfl 3{FFKsr 66'r
tb rnar Gt rr*.r ,frqrgs (lesions) tsrrq I fur q-G fr-qr ,iwnil d-qfl m qr
c{-fr ts-*.r qqrosffio rd S qri-t +<sq sH tq sfu-€ r

iqqw: qq ffi i-mqu-+1 qtqr 3j-gs-*Ttr rr*H s r s-dko q-cron ft\'{ frF-dt-6F
qkqr r s<i e-fis c-d'ilst-f, rqt td{-{-ff qrs-+c e'neg $a r trorr+} ufr aFrerr
1@r
otgrqiscrttrfr
Ts;a(l ffiTdr (Borers): +t& slEftfl gdl+,r-drft (Sesamia inferens) r er$ rrdt-t
(Chilo parrellus) *1 qftlq Er +ttrs I di-dcr wi gilm 'rqrH {*q{ Ud-S c{rfr
rfl'+1 S61 tpltrr sTkot c+su[ d{T rfl.d'r ,nar &u qqi g6{ r qbor q&a Q-or

gq I ffi g-d-d-A qrd-+}+E (shearh) *1fi{rr$ gwrcr E-m cl-6 | d& s-fu R

t.fr. m-fr { Udr* rn'+} il.ir t arte fu ffi ft-d cfr Uffi uro r qrffi
grq Br-dertqr 3{Erqur qgqr qr-ffi gr{ tfu-€qr rfiq *-q fTffi€i qi qraffi cffi
3E[eIHt 3IE6'qq qglll ffi "ilEII (white head) t+*+-o { qrf,I gq6 I

fr{.Esr
?) *ffi qxqq fr qrxfecqrm,rq Ufr qtsTfrd-dt-ts s&fu cs'rt t

R) {rfu{,Mqerqrffi q{qq.r$.rt 
r

r) *ffiy-+1c ft qq+1c!-sqridffiserr (o.x% Ert<ri) to-xo t.*.
uhq q-flet yh tqcrdT Erfr qrlqr y*'r {+ r

gf rtlr (White grubs): +T+ rtquT Gt ffi r'16r dt uvt pnyuophaga
rugosa) +\ otqt i qi *ttr (White grubs) fr r ffi rs=.*r fr qilds crngH g-+-{
siffi m (c) oil-fit-{cr q*6r gq I fu{A 6le-fl ffi q{T utq I qr qh
qq$rk{-dl-dsctkgr gq I ffitratqaqrrscrch qt-fr.rf sq r

Fwqsr
?) 1Mr sil:Fqq q)tcn uqcrcttdwrtswros3dfusqqr ql5.r qM

ffirqrt r

qr&qr ffi er *r+1 t-fl trfr{'r{ tR)

r) tE 3Te'sd-{r (r"x <rt+r) t*;.{r{r*. ffi 1o +.cft. ch t{erdT Ei-A
qr} srsr rrT qr ffiMi{EFs (Ro i.fr.) R.\ tfrs \ fu.fu. yfutf,c{q|*qf
frqrq{ d t

x) rtrfr crffi ,tsrrmqr tM 6d\e qmtrfrrr rrT 
r

efr.rftq*1wH { Ern{q*1qro tH x tfu q qtrilqr ftt& slffi flEr-*} orh aqn
S€ I il{r$ {tr* qtnfl rr<r sq rrtrsrrT crd 3r+ftr +fr g+ I Bqgir qqqqr tffi
*H qrcfr Hrr$qr stqlq M qrdtqr { ccrscr m.rtd*. Mtfu"qk{ EH qkiruqqr
qftT€ gro t mr<t adr qqqb+ffi .ilErrrrT qq*"r sftf,rosqfuq{ &fr rq-or qgor
gq I Erfl-qr Us il-dr dt tfu-€ I ]qmqr d dft"Tqrz *H +rta-<r I 6t iffi
+ffi erflr *.rb@ { Enq-si qr qtn qr ffiqr fik x-c fE+sq Uqrw {ffis
dId-A dc{, qrfr g-gr& qrtr, gfre g2{ erffi <Ti .tr ffi rnn-o r sqcbTm
qtr++1 ua-6qfiilfi-qrc 6rfu-€ | si-{t qt em qd *ffi ffi ro uieos qt 6rh
x-r ftqsq g*.rsqbqn gt{ $r{'rk€ t ?rcucrr *t<ffi sed g$ q{q-qrg{r

'rk€ t qqcb uq.r .rk us-t g6rq{ qu-sRq {t fr qt z- ? o qS{Fr r{u-sRuf ,r{ strrs ,



ffi qro, wft-"i 3iq{qr, q-d-digs} yrrrq, ehftT qq{errFr snk qfl{Gt ftffi
sdTr+rcr 3ER-qK6{ I icl-iur dr<T+.I *ro rqrcc ?. ? -{/ iqe{ o rr Hrrq qffenuror
qkfl srgqrr rtffi 3?sffir qrrilf y-\ rqlt-{d{qq ga r ord arqenqfl ffiq
cqFrg-qrg{ qtm q*. tf,& qk"{-{r-c qffi r-r.c eq ssrecta{ qk.;$ 

I

qr++} qEH *fr (q..oo.q-$.) q* ffi slffin qk sq{ ffr (qq.qE.W.3Tr$ )
qtdftT 3+q-iT$ qfr rsr<+fec qflq-€ r fukaer qfr qst 6) fr-dcrmyfdftT qqd r{q+}
6 1 q{+1 orh (tr t{e{*} orfr t +.fr. ffi TSft {Tfu-6 I e?-e\ lc{ 3t{q'r ffi
sdfrr effir qo-a fi+* ?\-R\ +.fr.*1q{mrrT tftE-fl qfi61 *H tH rq fe+qr
cH, ilqqb et+ t. ffi qroql r tfu c, qzfiqq rMq rrT r &d.tqqcfu
fiqrq-dqr rrto qo u-+tq-S I qqq dfrqrlffi qnyuncft ft r qenfu-c.rtflEsq
gt r-e,Ta ffi ffi gi r wt qlaqr q"-q.1 {erurq rlq1ast, ottil-+t ei=fl-oscH N
r qor ort ilen \-u a+ztEar+rq sqreqfo+ qH ortqq-{A }urq+1o t

@
q{Ewn-f, qqlr *tqt+t qrflr q.rh qrqfl gqlqqbqrdrf,r$.66ffiw *H gd fl-q
'rtr€ r q+r$ e-Sfr M\{ +H g{Ft-gffi ?\-?o ffi yfdqu-{ qn *t& rrr{
uffi r 'r-qe gf*) s-A *ffi isT oftq{+fl-Ffr At sr go r *ffi i-sr qrorqra

$TRsMEch t-srqr Uq {k*} gB qs-dd Ea3q ats{T qr ffifl th wd mr,+

'rfuo t qsft Td, m, q-A { +ft M mr$ rffi qn qw.r +ffi fi-gTlTw-o 1

q{ft wEq{rrm wqrc ft1fr gd, q-A sT{ ,T<t lffirfrqT qs-qifi gffi t"-tr
*.*. ffi i-sr ggrs{ {16 r q*d Wqeq-or$ +H gS rs-A $-*rffi mT{qrc
gs .r{ tcrd Ek qu;ur+ q@ fi $qtr+fte l-trfl-or q{fldR-qrc d ffi
*H gdzs-A ffqi-+1td*-ru t{q+1 o, kgfrila rrqrkd (Electric thresher) r
q-grqrc u-qrff,d @addle thresher) | lTt-rf,qr Mm kgdqz fff,d *H g{
t/sA tk-{ ffi cft}Hcr qtqTui { g*rn qt k+rs rTftq"} & r r.r Effi
fi-c.qTa qA q) ftiA cfdso-a !o-eo +.fr. ffi Tfl *B r xx *.*. ffi {s
tffi gEt qq-dr (Threshing ability) 3z% s qqto qrorq-d 3z% qq Er+ qr&
gEqrfi {€ t qffi t+W sqqroeT iqgdnf *H A-fr g+ Stc tr1aT {qq-d6qr$ dem
Tt qEIfr q6rq-dr& stil-${ qffi tfuq otq t+fl-q {tqft1 d I yz 6.q. fr6+} +u
tM gd src-f,r \.%6 t qfroraqrgwg+eqffi.rerfi s*frqltffiltdqo-cr
y o - \o *. *. *H g6 s.E ir smt qqT iE\'qi g<r qs-ql-d g2cb nTFru-e i ftsd
ql Sts t

tq[dqT yr+{ 6rdtfu 1 qTfl;n+1 {ql1; y+rr rTM cr-{6 t q-gfrr q{Ewrrrf,
qftmr€sqr tdsl t-4, gar r ffi {@ g1t q{cil-e rer{q wrt sq 11utwwl
cg{r ci{ sqr{6 t 6rEr-3TIK ild d,rq-d 3rq {fm-Kr dpII 116 v{-*-ro sq-gpr

ffi *Mq{ilq-i-flzfufrfl srrTtrfi sru-qkdrrr65 c+rs}yHftT r
dTtdcFt 3Trqor q r +Hqre +fi, cgt&, lqqe, ttd-q, 1ck-{, G

gw, *+a,qrsfrTrq{iltck*-rc s<s{ | 3TI\icEd,ffi rfrgu
qwr {@ qT-dtfl -ffi ffi*l fu fqq qk*rrd6

sdlf+t ffiH rrt+}ql-{€ 
r

ilq*':
{,urrdfrfuttt

tFrlliF[:
{lcrrqfucil-*&
r+rqr 3{r=rl{
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mUfrzils-S (Setaria itarica) qrfi{ +-rf, tfu +fr
rrfit snq+1 3f,q qd qei w fr t fr flffi Tffqffi hrtsqr ffiq rrft +{qr vr*{ oro tk
+ff .rtt srqrtl qrk6 t * fr.fr qRqrqr qT q6 sffq ilffi fr'.{t +kfl-
gEl-trd5. Fi A-{s-d-{l'ffi Pearl Millet (Pennisetum glaucum, ufo *'gf},
il frt il"Jfr qts tdrdqr ffi {fr trfr Et e-qrfr fr t tqroqr qf{ fr Erd
wqm<U t +fr S 3rKd qr{61 ffiq ,rt 3!!t iten qtq q6r$ Q-{qr

+fr .rRt fr e|d +H etm srf,rtd ods r wrsffi ga vd um gt qqfiA
s{ffifl qrdr$ w€d fq&d (Foxtail Millet) qks t tqro+r c-dd tq@rds,
Hq rfr qkqfr, strffi fi-f,66 qe *frr, ErcT, Gffi, *tffia, qNft, {
qurrr trowsqr qT+1 +fr qH qr{;s I wt, 36q q5pg iq@r66 q*
{rtsm, rtrqt, drgr q*arkeroqqr cH fr Erffi q\ qas wqf{ efr Et
3nqm tk6 I fr qfu Hq rrft {qu-f,, s{firHd, td1 qr fuqrf,{-d q,'n-qr

+fr ,rt rrtqil qr{6 1 }q5sqr srtffi *so rsrcc zq\ +. fr. vh t+a o t

qrqmU t +fr gt 3rqffiqH dEI srw fdfrrq 6nq-fr qq-m trft +qfr
*rrqr s r iqroqr darureT srX+ Erffi urfr ugu*n+ iqqdrrfr $ vk r+o
qr-d-65;ts5rftq rftqfl-fu1t ivmrr tfr .rRt 6r.Ji-dr erfr qn-ss m,rd\

6rgfr, ffifl-Ifr, {rfril-gfr,qffi*,rTfr, dt6rgfr, qrfrHrgfr, qfr6IUfr,
Enm +.rg-fr ent{rmftEft-q I frqurq;r $r+Mfrk+, t{dq-{Pt { ct{q
T{pffi 3rrgrr{qr ur+ r'rgrr<r flUfr-dr$ }Efiqrka I

tqrf,qr *.r5fr q{rtffit G-fr gt 3rrq'+} rffiq r-fr +urffi fi-dqr Frfr
qr-il g{Hrqrqg+lffiq Tkdr rH s t *.rUfr ffi qqq (*tq x uffi; qr

t rqn gt fld qq+tfr erdq Tq-fi ggErqqq-dr$ 3rtrfitq zlf Qr++1Gqqr

ffi'rtn1 rr+$ o I q(A eTk{t, qtt s-dgq.r {r* trrd { sq sdr qk{flqt{
nfr rsr<q ftt qq61 {ret qq+'rft tffifle qqrc{ F+ qr*+ sqqr kq
sf*-6 I fr qfu ffi qk Hh +ffirqt{ t fr sffi *H qr {Sftr
ggsr ilffi 6rTqrqt{ Afr'r{ qfd6 t mrgffi um, dr, ttc, H c+r$ qn
itd-6 qi qrdr$ q{q# or-dtrr+1sqrnqHvfrrr rr{ erfue t

fiM*. dGr6F qQ frte+, ffi qflpi r qkq rflPlrr silEtKil qtrJfrqr$

em { G ,+<r }s*-{ qrk B$frrrrT .rFrqm o r mrgfrqr {Irq{ ?R.t % frtfr,
y.l % ffi qqpf, q".q x *@a, z.o % tm, aeil- t.t % rtgl cl-Fs I

6rr srrq{ wdq aer vrg{frs TN g-flffiFqn sqfrfrfl- qt$t, tqFrq uot
A-r-dsqr srgfrd\ qrre-frqn-{6t.rq+1vtqa t ffiq rtlqriqfr apnqgtr+t
ffi ziq-"1 ffi qH qt{6 r 1k nw vgq6lqorq {qrqm
qm qHRr den gur fiT-aur fiqFrfr 'rt*1 vfr{rTmr ffiqq 3i-{qt
qEtfrMo Gl-66ils+\ drfd-*.rflg-ds rrfirq+1o 

I

drtffirr q; *.rg+qrqr$frk*. iter65



lo wn-q (frkqlc) i. \e?

?? Prqnr{ (frk il-q) o.\1

?R rrldq-dhr (totoqrc) ".?l
sfld: Gnd &T loiiqvt

fl-'1-ffi tqdqr 6RR1u1 +fr +rgwm qqfl-fr g} qfr 3=kr Erkr fiswrRvr
stq+} Ar r fl-g-fr qfr qqrq{Ta ffi t q-ddl *-rsii qru gcnr iln Tfs itd"
sil3-diR-m fi-d A-ffi Erffifl 3n{q--tr-{fir qlerqTq (kqfr-flqqr 3TFrfrq {rcfi
,rft-if{ fuHtrd-r srgwsrFi dentq-fl-s-fl drfr enfqqm (ffi-{d), tqq fi
3rfl.qn cftv-{2fi{-+fi, flqh{ffifi {a{hr{ir { Erffi lef,rq aen qh frk*.
tqlqtrdr s{qTur ffi q-eqtr { q-f,{dqr Fqrtf,d p{rfiq ildqffiq-{rqtfi(
*rtqH rat, q{q{o|- aedr €q{ih s.r{ 3fltd ffiEF1 B t ?rfr il{x.c ai-<rtd

11-tqq sTFl6tc5-fr EEITFIT ElcilCT .rf,-{q.Et1;t qT ffiT 
-tqtHE 

Tsi@jEGqiZ QEIEirr

mnqrc iif+ql q{ipid r" ffi {Trrassir 3nd€-qm 'tqi crfl +rqftT, @.t
sqt-$, E[f,r+1 sll"h-R, qro r Er+r+] fi W { g<t*l- sTIE[{qI tdkt]-dr q\r"1
q-iTqsir d I srs-asft firgarqi EHr+1 r,I defl gkqrdT sTTttr{tTT fuirra ilq
tqq+T cr{6 fr sdr fl-'J{r, {rdr il-gir, qidT s-ffi, flEir il-gn, qiiT s-r-gir,

Efim fl-Ufr enk t qwr ixn{q Effi 3i-{q;qm oer v-q-dT md 1a5a* g
q-ft ftq-6 qq*-s, tfr au qq-6 tdfirs q-r{rElrr q<r€kt <H qrd fq*.rs aqr
qk ifd{ Htitrdr H{qTur +-q,A cH il-f,fr emrq-fl 3aq ffiteft otm6s-*1

flffi gsqrd riol o t

srdqT ffiw, €tk{t, ot@rd-{W, wnti{qq, wn}kq, qEeq ilq"'$" "

'ilsT wrq{trit]-o wrkds (wEffikd.@) r wrffir, qrtkqc, stw-{s,
qHqq { srr{r+ qlHr s{fffifr{ur frnq-d- ukq Grurd6 qr$q t fr rqrk r
ukq aq"r65-A 6lfr $ktqr qrtt{rEsT* xqff +i gq{ 3]wr{s ftTrrel-.F

ao, er$two a-o, orqtw+ tiwr{s, qfi-f, 3{tflq{ qrq -ttst-cftrqqrR-m

ertqEfi 3Tkf,{ derqaq (fu\fu-f,€) ffi ft?q1 zlt Fl-kIT qtqT swrt{f,
de{c-ds-dr$ t{qu qrfrq r vrkc+r mq66cr lrqsT ffi Tqret, *1q fr5k,
frffl, {tffif, qks snk fitffi 3rg6ss} 3Tfffidiul Si-dt-c ffi ro +lEosqr
il{6sft1td{rq Sfirc q-{Ts I qgt6 M qrwt qqfirqrfuffit drtr fl..Ifr
erft wq cTtg{r qrf{6 r orUfrqr qEt sftwfrq fiMd d-€-6FA sfu"z
q-ffit lqFrq qrq+ rq-6s-"1 sTrflE ftfr .Krid r *ffia ffi q<s qrfr
rqt r'Kfl q"M qnr fr {E{ q-*{ t *-qnfl qrtftil*. 5qqr ffi ril={rrit

qfu-f, tr{t-56} GFlc[e qqdl W {rrdql rg*M crfl-ffi q-ffit +fu^a r
vtfrqt Ud-{km en ugc+Freiw q-dPldsvr5q qq-fr Erm Yrfi{qr E"t-q
{FI qflKI1Egffi qffirldir cl-61$t q-dqtl|.5qftd 

t

s{ Ro8\ qrcIcr {rfuq fi{ il* grcran+r {ft\r+l srg-ffi qri{trfr qtqTurqre

srq drqrfr ergsr tq-f,qr qrEt aUi-+ HH?rdr frqrgqrc 6 |

l\3 +Y.Rft.ms-qr$ (Plant height)
qrdr*l oqr$ (Panicle

qTdr+1 fu (Panicle exertion) ?e.\ +o.z

vrfr qcq (c" )( 807o Days to Ma-
turity)

11xu + ?Qlrsre+ (Yield) (ffizt+ar)



{r"Ji} Aftffir drtr srrfrrfr qrfr t eqrw St ,r€s t qq otafteTr$ yqTkr qq,rGrrc

qf{ T+rftt ffir g@r Fdt gil-fr vtil{f, fiqqqr qf{ q{A Ben-fir ftt rrds t fr
iltr*.r erq ffiq-fftrsqr 1:qwr{e\ qr& Esrst, x tk q q{qq qrsnur +ft
{E{ qffi qr$ qu-s1q-ql gor, gak, *trrs] qq{fi qtd sTsS TI SJ s{rf{

q-dd A-dqr ilgft &fr vrq atr.f, qrffi 6qqr Gfr qT n+c+ o qt +il mfr
qfi rn qd +tfrSq fufi-d efi 'rftgm 

qH qI-{€ r *rrffr qb str effi qr &dqr
qffi ererqr qrq drt-t-{6 t mqffi fr-x+rtq<rasq qtqm qilfrSrrfrfi6 66
rrTtr{ff{o 

t

dtqtstfi I ffi sqq; ilgc\ trfr qU* {kr6 eoo tk Rzoo fi-a rqe qq frfr
{ftq*1 ffifiqr ffif,d np4ffi ffi-s t qqdr$ qd qrfror qqqr ild TdS
r ffiqr q-{rrc q\ s (11oo fu< um), q?rTrdrsfl fra qfl-f, qq (q loo tfrs
lzoo fqgls) ( te"" fo4 16r qrfrrfl-B=t q5rcql +r-*t M efu sTf<q

ERr qq tE T€s t q;uffi A-{qr qq-f,r$ Ed qrffi (+dqr tfr trfrqr frrS
v-qsq) .Fr 6sqr trfr .rRi qq ilrqh fuF{d a-d q-d$ ft*qr qqqr$ qs+ Erd
(wgrm tfr Sazsrqrqr m.r<i) Ertrfir sqqr ffi fi rrftBi 

I

qtd t qffi aqr<1, ilTi\ Gt V*g+ qr&qr rS qfsf qqf,r qH rfr qr},
sm mq-rq+1, srGIT { {dt frc-cu-et, qrft{qfr qtr+ qs+-r wtr qu go t

srrJfr trfi+r ffi qtrq R-t qen {rfrq,r qi-$-d ,r$r$ t cM qr+ fr<r
rrfrt'r ffi E-a3t r ffi +dEfl yo-\o ffi sh ffi6r <fr +rfre er rtt
qo tror$ 3{tflq +dEqr trr t"T qf*-6 t mrUfr qrmt qtfr {& gcr vkrn
qffi {qfr 'rft qo} .F-er-sr qts t qrrq{rrrd qqfl q} ild dffl q.itr wrc}
a6a q{*.rfr dRqTq,'rchqfiu,1+fi* urfrsrgo go t

fuTT dqr <fr afur' {Tr;n Er-;TT gt *l{c\ ilmfl qil
qrfrtsm qrsrtrrrf, ttqrqcr w-qr nfrmr& Gfr {fu6 qq-+t

fir< ".q +. fr. qk tsft (ets-dqr r" *.fr. ytdf{c{)
3qg-s g6 t qiq-{qr fis r tk v frfufuaq vw+1'rf6{r{qr
iir{T t{qtq-*1 qEr€r qt r q{r"il-e gi qrfd vk me go t

rq qard trmrqr q.I$ qreft qon-fl il-d-fl sqqr ffirq+1
ffiqrq-€irmqqfr erq qrffi qrq {-ft *ffiS{tffir$
drt-t-{6 t il-r d'6ifl 6RE116\ gfr rq tb r" frfr r
ffigt t" t*uqqt, t +tfrqrfrS{-flq-Btfrqt
f,rETil-UfrErrrlsrqk-o t

W ilqT ttgfu: fr qS *,6 q'+1fr {Trrn-Ekr-{n tdqr{m errq$Tm-dr qtT 
t

a-r erq\ qqq sq+1 qtft ch 16-{ .r{ e*{ t Erd 'frm, qror trwt q{
qr{ tdfl-s gt uwnr $rcr"F qrnfi kqm gg sr{Frm ga r F+n .r$ qis 

t

3THkd qd qrffi qq"t& qsql S1 $Rqril+1 {Frsn Ea, qqqd qqqfr'Mf,
qk rarq q$ t t&qr $il-{tTr-it ers+ slq.F ,{t qq-A sffifi-{r{;rcn{f.rfcn q-{rr
,rts t ewt, sld drTrq*} R" tfu R\ tfi qtsqH rHm r$.rtd I qH
,tsr$ qts ruruqrf,m sr{er tft r" tk rq, ffi q"Grrn Arn .M qh .r{
qk6 

t

FtdtGni{: ilgfr &fr HTqtr slnrkd qr{-rfl 'rH q'416 qfd t+c{ tdwq-fl
drft x" +.fr. qr$q{, r" *.fr. st{F{q r R" *.fr. qtare qrn ffirt rqi

olElr 77-rrslffi dttTqrfil

s'drfl+Hrq*,



reffi{qrRotbto
iiftqu qti grqr qr$q{, grr

'rd ErA ilrr Ei*t srrr {r$ili-*} qpr cf{e}

ltT *f;rr dqT qaeqrq frftt: srf+ q[dqrqrfr q{-dt trr, uterrT firo}ffi 6m,
,r{l-fr r .ilerFfl <r41 ffi a-drqr qtft *ffi gs tfi q6 t srS ET{t flIt ilf,r
tk 6rS i-or qq q{-fr+ffiq rrtcH qfiygq {FrsrslwqrtFsq+1s I fr
irT ffi alcrceITqrfir drfl irT drffi fre 6d;3t, t'r drtfl'Et 6G-{z +J
T{rd, *-q t{ orr} u-ro+r sn{66 drrrc} defl fiJ Jq-m skfi sq-q 3{q;ild;I
qt*-6 1 mtg-frcr dr,} t{ +ffi q{€rq{ }6m ergurc rrf, qffiry ,

it qarqw
qml qlfi: fr fi-i-Erc arci fu * t il-d5-irgft +fl-qr rrq-fr oq{q ffis r fr
trT drfufsEm*1d-5qr *.rtr 6ftun qRB{ BHrGrq-r Erq @do I fr ffi
aFrceIItFIrr dttt rtrt.urn 4T Vitavex A fu Jq=tR ,I+ (r fi{ yk ffi +J)
en droe trtr-Seffi R ykflril +dqr ?\ eb !o ftfts qq gqrK srqr .rt
TCrd I

qr*r iT: fr m flrIffi qrcil- { qroqr eil:Erm nis t qroqr sfrqr 3{rfl-a*-r
Err a{flqfs r <rrr+1q?q $TFf urr+ trr+1 SrE I fr ffi q+*pnqffil Enfr
rhiramEn-viravex fr +r sc=rr rrt (r il-cyfld ffi trJ) de{r frdcl trt tbqqr
sr$plTET y\ gk{qfrffi o.R qkfl-d-+t*dqTHq[r*] o.? sk{rf,+}
eiro t" <b tq iil+frT q-Grrrr (i .r&F qq Ei qt6 

I

stwi 1qq' il-l-rifi-drqr riq ER srK'drqi{ {ETqsi(Uq;Sr qqfl-6q I rir ipl
diH qkrql e[En Bncnl-.dr qffi Efrm qd tqr qts r q* 3Tmqrr 'frqr 

qrft
g+{ qr€ { qb ffi rd-s r fr tlqi qqenq-+qr drfr fuft t{c+t tfuqrqrer
sefr rs {T { +ecr qrrrru {& qqFT sEq-{ qr y\ *1 ".r yftNrd-+1 +f,
{qis t

+kt qaFenw: mUfr qmql *ffi e-+1q *.fr fu6 r qrfrqr qH{r mn rr+rH
emrw g) {Fqr+qr qt rcrs I qriqr E} *trros. cs r{ rtdrfrFm -{Oytd t{at
R" tts R\ +.fr. sr Erfr qr& srqrc ,r{ qk-6 

r

*.qfr-dr qrf,r qr+qfui gH en@ r qsft g-fl ,nffis ermr *.r€ q-6 t mrgffi
Gn?tTtfl,r mrMsro fl-$ qs{ ch o qt +t frt qhd
mrd +o+ 6 t .rrflt qrx st-<t-otffi {fift-lEwrq-d
,r{ qt*-€ t mUq}qrffioqrcTrgsofu r-r ffi
ETTETTT U*.r$ qwr qfr er tdq-flqr q-gd qrtr qr ur*&
gh qr rM em'r rIft Et$ rfu <r+ tr+rd'rk€ t sqq5i
ilTror$ ?-R lq+ qrqqr g6r$ qrq-{ut qk<i 

t

quer{urfl +tu +q urr-<sar 6fr qq ffi e{rx-coril-ftq
q-trffiq rrt ffi qqq1nfu| *,FJffi ilqrddtrffi
affi (tt-tr % ksm Et) ilflrqq gfirs {rfrS'r Hcil.r< ffiffi {Er Gn
Eq{ q-q-qr frnqr {rd qt+1 srtm 3trrfr prmqr qugnur .rk€ t zl-{l-.Ft }tEilzn
srg-ffi ilqtdr$ lztt q-r fer qrq gfirq{ qmri frn qr trfl-tfl rrd qb
3rcrar+-f,r 3i-dqrc utt a-orm Er+ tr*.rd qarq qH d I ++r Erffi oHq-m
mnqrr se sfty{iltr{qTvla ergu*n+ mnrfr.rosst engot q r qffiqkw
Frqar ETd mtXc\ Tflfir ffi fugftq *H TS tk{ ( Er-;ncil-e qpqf, t{firf,fl
drFr "rr{s frf,{fum' *}vfrrr Et 3{\d s r *rgffi gq-dr$ gfr Tft{r, 6fifr

ffi {qfi { gffi i-d-dr$ q.Efrq q-fi qfl-s{ yfr'l .r{



dE-*. Grr€nq qqdrqH 3fer Err€n=rqrqqt qrffi
qq} q-dqrk*. {qrTr *.rf,fr+1BHr+r apnffit*arur
W q-gsffi Br t rdlrfit tqhtrorurfi qh fukd
jFTRr66qr{ qqffi q t ffiq'rft qrqf, fi sqqr qMR

Et ilTfr qqrN qfo{-d uqqr $-f,dqfrr Et(
rrft qr qfurfd qEfSsT qIEfRfl fukd rll-{Tril-r1trt

+ertrorq r$ {rdqi sr{en s I qq-dr$ qrq+-fl-k{
qfl VqiTr r e€ Hfdftr-flur+t 3icEr|-{ut-t- ortrErq{
.ffi tk6 | qpt Bwtmr qrtn qq-fr nqFurfl-{ clr
sffi enqrqo 6 t il-f,fr BFTI+E twr { s{6 tk
ffiilr, y-d$*. { B$frmr v+c ut6.rft ne {iqcTur silrrft-drdffi mrq rr*
q-Sqs+}q{flffi us} srqsr tfiso r

qffi urq qr+rfr apn fu Hrfl-ft tffirq-oqfr kfrr;r tf,r-q+ffiq, qru tf,r
qr$c *.rg-fr qRT hnt qrffi frMfi q6c"r iren ffifmr qq;tft qr=i-d-{r

s.[rq drrt tqfr trr lqbd iln Flprc6{ ffi srq;fl$r q-6td6q.[ qF+.
qs*1 ffiTfl- (rerr rlrr q-qfr o I 6ttr s{rK srtffi qrgr€q} qF[ mtrq-
txqr q<r {rdt fi-dqr {Et \'+1 s I {rdft fi-{-*T tdfrrq ytrtrkfi rer<q ffi
rrutqr, kTrqqf,ril- qEq+ St mr. ulu tor, fi f-fll q[ yFnks. t-flE6rTr qt{
srg-ffi qt-q-dq} ufr qrqrc Ei.rts) qr{6 t d{, crrmT gsl-q-qq+1 rqr++
.Eq u I zr-kn tnt qfrts*t 3FnGrEn mfr e6a6 q-drS rqTm &ft cfqftr
ilen ]rftff+r ffi mfr gg !tr g@ z6rr.6 it*r fr r qfrfr qrq fqiqftrfi{ur
.6-*-r qpmA renfirqr gk -d sfqftr npnyqfremrTrvH srgwn+ .rf, qh Bftr+-

wts t

sf{frr tfiqr BEIr+ {k inq qm Ekftrorurqr xrq rft ilT{i qqp ffi
Erdrtt q{q{q mn y-+dq .rT ufr qcrcrr tMd r mrgffi d1 rno, tfr 3{rk
qkon q+rs-q uffi qqdTqt{ Hq rt dk t+S m qrftr{+tfr qrdrg tdftrq fr}fi
nen\g{ffi i-Jqr sqraTrrft rd& ,r{ qf+t {rE}ilcr;fi o q] en+1 a6 Nql
g+. q{s.rrrrrd prrfrq qffi {qqr e-q-d{ rd u* iliqq q{zrqr qs \ry}
qrd-fr qq 3ils{q Qrq rfrs I prr+q uqft qwr Erffi qe-dr en q+{- ,r{
q+fl enfr qudq-m qn c-d-€gut dlfrqlqrct{*1 fra qq uw I ilfrfr effiq
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fq6 qq55q

T& aqr r{-rr.61 Pd*'rt Tt=flttq

qfr frwm

Erfr t{+,rt dpn CI,S frf{+,^ fr|ftril ftE{ur SG
6fr5qr+<, tftqcd, qt{trr
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gr;T qfqt'rfrq cf{ 56 urg g 3f,f, trq q@ o t ffi Tq rrtrsqf
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qt ffi qcrcefifl GIFrq[ vfr,T .rRt qg-cr y-qrh s sqEn$ 6Ft sltn qk€ 
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ifu-ai I $Iw fufirq r r+dn1 urfr srgwur+ { dl-d-+1ffi 3qfsd ild
qqcf{ 6rf, sns qq_d-$ qEq m Hd qrq qrffi sqqr tfq*15 1

q.rq{6\ siqk *{ dqr ffi ffi *-d ,{q+tfr iqrf,qr fr erffi s'Frfd5

ct-{61 trfr ,rfit srrrcl t+t qTq{ (Fagopyrum esculentum) r ffi ww
(Fagopyrum tataricum) qts t qfrt, ffi qG qr gxq1 (ffiww) e-qrftffit

qrq{ ffi ft qfr q-6TS tq-drdsql q-{€t | *evr, Swrsi ERI, qqrr t
utgq€ tumrwr u.tqr+l e-fr tdhrrfl - cl-Fs I

snq-d-sTfm qrffi 5qq1fug6; t tt enq

qrd frFrq +Rurfr 3T{It6-€t qqcr, g(+ r6lq{ em3;t sfsa I trrc{kr fiT.TuTql

qrw 3fl+A [fir*,r ffi t 3{q Efifr qrrr qqrsl qrq, +{-i$qr snr_dr$ vutT

,r{sfu-6t

u.Frcrr o15q q+t g gw ffiFdr d r tfr T fti ild-65qr u,FR rllrt qf, sd
ffift fr, qs& {ta qapl q+tico, E{ ur'+1frr*'r rwgd -rT, to e-6i furm
$mrqt{qqr ffirr qtrd t tr& qra fr qt+.rc EFItt;t qffi { qFrq wr€4*1
firh orfd Bqfr'ft Sffiq-fl q-rqr+tfr&, gzr {qkrqr u I
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BttErftr-6t {wr wrrEail Efrit: {trt-, ffi, zrsft1 5wr { qtfl srqr*1 ts ffi,r
rrT, qTk^fi €<r 

qrl, fu Sc"Elffiqlq{ urt r qrsqrffiq,q{ effils], *qro ffi
Erv-.*lFeAgETrt, qqrcn orct, qH tTfrtflr f<tsrqw}ffi{
.ri, tuqtgq€ qrqqlqlqq qti, drf,rm rrt[etffiq1qq rA, mrfuqrq tk.EI,
qr&qr fre 3{k€qr qrq{ trftr q-T, trqr+} qrsmr ffi q.rqr*} tr& efr'r 'rt
.rfi.s t

Enltro r qrq-iilfi ilfqr qlrr*1 v-fr{, Uq eq=r*1 {qqT m r tft tmror$
q6rct, g-o fa $mrr{ em'[ gf, qr$ {qt w,M{ft1 ttc vfr'r qT ,=rqr gr$ c6d
wt<T Hrq{*} qtr*.rc dE qT, fu gqrfl ffiq c*'r St, tg ernk ww Uk f*
tsdrdr$ a-arqvT t

6sffi; u'rqrdT$ dusr { anq orqrqffi wqs at qH 3rd {* q+ ilqsqqr
cf{ dfd rrs qf*-6 t mqrft qfr.rt au-sl qqqr*eqis t E$ { gsffi d{
dfr ,r{ u*fl H' s_qr{qr qlr s'rc{ trfr qt qfd-6 | slq{+\ ft 3r{ft1 drh
+,kqr qH e" t. drqsc qtFo, rq sf+o +c gfq { kfl-s+} qrFr t q"- r r"t.
drrrrtt s[gfi qrftrd I qrr+1 trfi qf to"-?R" t. qq-+1 dTqrr,rrrll EBt | \so-zo

s trrqRrf, srrq-ttq}enqqrf,-drr$ I qffi1qsd +ftsr drtr 6kqrqf{ *q-d
Erffi*. qqf 1oo fu.|d. tcar ggr€s I ftry6q1 Rtoo fu rl<-qrftml qTrItIIrFItI{

ffiqsnnAk'rtn1tMot
frrtr{g: tqmqr tqt q-Hc+l (s qr* qro, tr} slq{-?, Ro\eR {IlEItil-t$wrkg
r+q+1s t fr wo so-?oo fuaq1q6; 1 efrwo B-qrfl ?Rt" ffiqh t{c{ {H
6 p ftqpqs1 a-5 ffiq ertfrq qR-aFi {* v=tEFIfl q I *-& 6( {Iq td,qm
sn+A 6rk e-fr.6" srrosdhqe 3rr{qm d I qil dgqr Si qrd drltrg tr<I
dr$ ffiq qrf,as err-sg ufr So t

qrd: lqe.rsgm q-dt 
Sc-c en frfr grc qtAfl qTq{ Atr ufr go I qrfr qfr

arsrlr qq-+1 Gfr 'r{ sht{ t erq qrfr qd * qfu ft qfctdqr} qrk?-t 
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qt cffi qrefl s1rl-{ dr1-J{t qfui q1-fr di6 t '|trzffi qrect wqr+1 s{{
{TfucT erq{ qS g<T oTrgrur o+ qrq-"1 S?a t u16 Hffi srqfffiw {tFI {t.6
r qr+1 orh q.-q fr F rrgffi E6 I

mfi wx' r frfrr dfr: tqrf,qr tffifmfi M srgun R qfie1 qrfr qf
3qq-{Tq"1 qt{6i t s'ttl-{ B@ qgrs (ffi tT) cl lqq r st qffi {qEIT, qtzl

q-6r-s (Td-S t'r) ut qn< r qsfr qrffi $FII, ( il{r$ t rcr lESt Ertr+1 {qqr

Ah qf@ r g<r upr*1 drh qt Sqrt r 3{fd ffi sfu Ert qk{T Gtd .rs

sha t

Hfirf,*i aqrt: qfrTfls t-R qar udqr flqcG *tr a<rqifr $Rqkr65

rarcgvd t qkq dqrt 'r<tqrffi rtfrtrfirs+}n+xrfrorsgq$ t ffi {FFFfl
qr&qr lqsm gg qS r qtr++1 {fi r+rft qqr w qnrft u.rq{ Bq-d { ffi
3qg-m qqd.Fr-rFt g{ q[6 I

rrfrErkl: .ilt rro qr *-rfrs cc,I ETGr qrq{ t5 tr<t ?\ io tfl 3Tq-r* ilfrfrtr
qrffi qd qoo-q\" ffi ch ffi <r& qr&qr qfi rr6fr TT .rk ga+ qrlqT

frk qr qt{ ft-flrsg qd r sffifi c-{+} qcrqr ffi q+qqr qrsqr t" ffi
qr{tq{, i" ffiswt{s t qq ffi+crsvfu ffi E{Affirrrqt s.qrfi
ufr g;o I fi c€t W R qtrilfl t gfril+1 s{Tqt qr*t trs d 3{'nS ffi'r ,r$
q6 r qi+t gfrqr ft ds1 qn qfflr qbqr* trfrr T 
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q'rfi qrTrsn $r{t: EII-flt=t aefi d-$ sffrfi+]t{k +fr {qt dG t'rcr +-rfttsqt,
rTrur rrEreqr qE {EIEuq'rft d qfqqr { Frq6rsqr &{nqqr &fr {t qfu6 t

il-r H tqffi- qf{ sst gqr ilrort r snr+1 drtrtts, gqr} a=n grh ffi q{q
Bfr{ 3lq Eig+ ilf,lct drIkFI qfuE 
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frr6l rnilr: {TTErR'krttqfrtqr ttilvk }4g{ 1"-1" ffi +J errqrq+mqto t

&r urnsqrsfd tqc{ yo-Qo ffi fiJ qrk6 t ffi urtr q+,'e$ rr<rg{fr
d-" Sg Etq t

qtffidrrct dkor, sTqrdr$ &, qfom (r-qt.fr. qR, tq-tq. t.ft. qrocr
{ a5. fre tfu sffiT ffi 1ft'r-a t.fr. m) qr rffi ToI-S fi-drqr 6rdfr trs
qqr& dk+rfr erTrsr qk-6r *{ dqrct dk*l qil crcr qFdt g+ t wrror$
drh il{r$ ilrwl qfr ssr<c k{ qf+.6 t q{t erqrsfl trJ qH &t ornsEr
q-<r sIIEn-*q qrf66 
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ffi'' q,q{ dh qmt qrffi wqr {k€i I qr$ ffi ,rfr wg qtq t cr&
{ qrfirfr Tffi sTEt€tt tfr ffi gf-dqr qgfl R-\ qe*'ffi tcg {fr gd t

tH 6ftE qq Fqqr, EoEA r a-+ urfr v+rqrffit{il s6wfr nfr go t

rtgtre: qrq{ ffi qrfr { Erd'r$ dqTqt Elffi qg+1a ,H-fl qRGg ctr t

qk{ qE} qq+1u!-sflrrlq{ tH t-x Erarqr Ufre'frfrdry$qd t

srfr tHur: $r-{tTrd f4q-7q; qrc{ M { Eq"FF qtr tH t\-Ro tqq11
ffi drfr f<t {q{rqr trn_ctr$frT-aq fr ** gf gET, tuRqril*1{IErgtt
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6G: srq{ Errc} rrt drrct r R qtr qm-dsqeqq r ffi 3_qT{+1gt g(r d-.i
ffi qrqr tfist+ t ar ffi smr*l #S qrass ti-d oTd Ei 6Er r q6lw+
{fr qq+1 qcrenfi 6S wmr E6 I qkil st-d-{6 tr+tEftA 6-A gdr, ttqtEt-dtg
ffi qq€T'r$q-6 t

uo1 affi: fr {T{sr ffi qpq-rn* tfu-o flfifl +te qq,q qf,osqr cre
EHr f,Fdi t ffi qrq{ EE tfi .16 qq+tfr fr vmqr ffi rrTtIttIT tfis?-+ t fqt
\FFRril A;n ErFr er< qr+1 qnrr qrki s{r q+- arsql tcfrrq qrd66

e.n$q{rr t{d-dsq} H@ril {f{ rrft fr qqsr {FIIEII-{.rS qk-d 
r

{rfr @ T Tc-n : sFrt Qo-(\o kqqr q[€i | 6T€ frdr qqqr a-qr66 rnt{
ETr@t Er{t 6trc R\-yo% qqfrffiT E{ S6 t +kq s\% <Flr65dt, mrdqr
qtf,{ dt tr qqqs 6r€qd t t+or:r+1 w?ntl sr€r <r+ $ftT r gqrtq$ urrm
t Erffifrrflfugq$ 1 qmqr Uorqqtq qc+l
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*E mn ffit vflIrfir' ffi q,rqc+l Ed{rfit ?Roo ffi sk i-{d{
{frilqlqc*t ?\oo ffiqh k{c{ qq g6 t ffiq.rqrfrft}A
q<[r Ro-R\% {fr sqrfika I {rfrSrqTqf*} dh {qt vdTr+r

tooo ffi qfd t*:c{ qq Et qq qk tqaqT q.rqc+l uf,Tr-+FGr

tqqY +frskt*arHst
g;ur {m WrftIt: dt{trqrk, tdt, ffi l qqulqr+} garmr{ qu+1 uqqr ac+rft
{flq( qr{6 I ilrs'ft+1 drtr qlfr sr+ tdqrtd+q .rfr stqr qr$m qr +tfrqr
wrct qEm B I frr tH 1-1 smrlgzr€r$ wr*}wqry-fr{ nd qk6 

r

*& qrcrrc qrufi T{r t& qb Ei.n66 sll{rs t gr gzr fzw qf*-6 t ffi qr*
gerrt&rr qmr rtrrfiqfrk+ qfud t

r(Rr/irfr: s.rq|+}#e qrc <Hr ggWvtod+t qrrr qTmr$q-€rErTc{-f, qk6
'nE 

qq-dr$ utr+t urh er ffi 6ft q1 qrtr+t ctrtr efrqtt6 t q{T+\
tsFTrfir *fte q-r r+vk |et ga t

qrffir rrrgrrur irfi irar wncilwm frqauq: dsr qffi ilildr$
qrqqr gsTK q q{ qq qrqnur qtqrrr€{(h.ai f erildr$qrffi qTsTt[, q+fr
ffi E6r6 qT qrs+t rTrsrcr, fu{qt, +ld+i GIF6{rrn er ffiqr rrc.q qk-6 
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il{rdr$ ffi +rrqr qrsd qk qf{ nd +rq o t qre*qr sr{ qu-st rrqi

tiiilrd yfrtrrft qrt{ {H trfr {t@, g.rr e-qo qS qq rrc.q qk-6 t fqsr+
qpra a* ffirr {t Em+t tdsr+ to% rr(t sq rfr Erdr {H {-ft qo-snq rtql
\-?" q{ {rgr $lusr{q ,r{ qf66 | srqc+t 3trrrtrr rS ilqrd[$ qmcl gq.rK
$lugl'tut trfr4i t q1Td drfr qusput rt qfui e[rdg{m qHF1- amffi ffi qg
qr fuoqr trqrft {-fr +irr ortr u.rq q-S I str trdtqrc lqftra qk*.r eqrw qFr

sf*-6 | q,Tqr+t g+{nq{<.rftt +.d6wr <r+ g*rst, quqrq .rT, trfi, dfi,
US, fufrrq qk*.rcgs uqrct, ffi tdd{ur .rt, si-q qqfu {rrzrcil-e {t, qrfs-s
ae{r AAks rrT q+s t

mfrtra: aqrf,[$ t{q.rtt, fdKt{ aen us.r .t{ 3f,rl 4<-tF Ezr{6 | Mt ers{+1
drtr vr+ +g Er dfr ar srcr{ k€ ffit 'rka r qsfr fttrq+1 tr&qr dw St
{-+, rt. ffi qrfrr qm fr,q tT-& q-{r{6 | qrtrnqirqr Elil-il qR qrrFn gs
rrrr qfu gq (der) E6 t <Fn i qrt qr ffi 'r+ 

,{q dsr sffiSq Ect-r;r
qffi qrd qd qrt srqr+t Erildr$ ttrcrrn tt{ t{q.rfr <m gflr3i .rRa r 0t
q* qril+} dq rers+ mk+ gt S<r, 3ilq t{rqr dteT *o1 qffi t+f,rs,Trt
sftttr snqm efu-6 I ft t ffi qra qq Bir <Fn- En- mN #& q'a ("-.)
qr*mfrNrr{ nc"t rqfrcffi w+1qqcb r+.qrfrq.rd qqA'rqtffi q-+

qr;s I qsfi e{tgrqqFq+1 Enrqrtr& qrefufmqk*-R q{r-J{ qEi6 
t

{q anffrEPc ilen Eq Pfaftmqur: enfrq {aGT srqrfir$ qrd-*1 {qqr, gzt
1*rfr irlus { qrd) dE urrr rr*rffi $[rtT, srqrt, fuqr e-{K, uor<-*1 wqr,
g-ffi ilt*r-ft, kA-{z tfu, H, gq, qq, orn, tg, s€FrT, qT@rT {tw, wig,
wk qaqq utt rrft-rs 1 Emror$ gkqr sffi{ cr+ qoc qq'r <t q+ o t u-rq{*t
qk*.rcqT fufiq-dT dkFr qs-*1 td src *.trE tR prtr+1 qq qtr+n E-{Bt fld
qq*}o,6qfoong{qrsqu, +fr, qcf*,-{, tdqe, ttd-q, qrst&, cc, tf,ttr,
gq,6gqr, t{qr, {qrq*-€ t

qilrfiopr: qThqE€qT qTq-+1 Enezr {q.tft s+drr#r mnur qrw+ qm {e
<) tk6 I t cH tvrdcr srqr+l tr} frlwd r erftr-firkd d-qR-+} q+en &q r

BFn+6 ffi er{q 6rurr { #S qql qqrr{Gil' ffi rT+ rr& r qonqr ffi
q.rqr*l ird\ qrsT rrq fu | wqr*i fTffi crr ilfr qrq#e qq-*1 trdt'ftr
ftffi ir& Hsrq{ H +c+ o gc ga urw+} Mt q<T Qo-yo {kqrA $R}
ga t iffO qle rkr q{ l,eoooo ffi qfq{ {' \x?sooo r11 til{d tfltd \td}
tfu-6 I sr;q ewT I. .i. dsr 3nqrd lrq+1tkt{ 
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u'rrq Erffi qtfur il@t Hsur: icldE+ d ffi r trt q-rq{il erq tfl-qr



I

qtEtrrrrd Ud-{-cr dfuq
q-drcTs+ ot-iq*rr{A tqrq+} o t

w.rq{qr .gfu{ r-gt t<t qs-"\ qRqrrus rgfu-{ r
ts-fr {kd qk ffi .rT {f,{ e-{fr o | frqur .lccrql
qroftr*qh SttqhqarqrE-o t frsaqrwrq{qr tr.i%
clb{, ?. ru ufre q-qpfes derr Q. x% fr.*fr q-erpt qrw qt qqql
qrqt ,rt.qx firffijqet q"z qrqtsr E;o tu.FRcT 3fuflq Uur
qqdrft qs+1 q-qnqpr q-E+ o r

. .FrI s.qre+ Si r frxrf+or"q rnff,

o q* sqre+iqt qrd {HFrr sq-*ft erqyhftrcw]i+orvrgg,
. <'FrT src} gi rird oqcT, irt sM{qr {+ q-rflcr <r+ dr.t,
. tMr!'frrpTt q{qrte6 dtdrf TqM,
. tafrq+cal,
. ,rr.rff {qrc+} 3{$rH { rqrc qqctT erdl zrdlqrt,
. gsrt r t+ffi .flf+rrtr arw .r$,

o qkfrrenrrq'rqcqrffi qdo, BqmFrdr 3rrt{fusq qtfu-{ qq{ 
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tqril+t sartrdi A-*qrq{T1dqr-m tki
{rrrTrqdin t{fr+ clTfr tqHt qq Erffi wq qd fi-a r +H qsfr <nr S
S{rA 6t-*.t erm +H ck q-t qEFr 6 | Hqil EHr g{-t urn5 erq qrws&
r+ qrrsi S{A qs-dT$ rqfr 36" qf{ $+
qE1;1 6r t Hq 'rft 6qffi qtrT-dr ffi
twergsqr Efl-€n=r qrd-fir uqcl Ah ,rRA

sircfr qq Erffi qtr+qkfi;il-rr Panicum

milliaceum fr r fr qrfr Poaceae qRqrc

3i<ri-dq&s t +qffi t*orkaqrtsertfi,
ortue-gq.[, enks; qr$r 1 qr5rslTrqH ffi
&ff ,rk6 | ffi 3q r6dt i.rqr fikq
t,\oo fr. rqrtqq qqtq'qqT qq-d) &fr amrattof mfqtatt
,rRo t ti n-f,r +.urffi ffi urs gcil-qr sgq qlrnrr gqrct qs qrffi d-f,
3nq{ frtrd {qqt qt,l dfr r s,rfr'r qq*tqr{€ r t+fr g{+.rd St r fr qrrirfr
qrn qd {qrffi T6t g{rft q{r*1 G-fr r sqfrFmr {d \'+1 * rri +-e
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qsfr qcs *-q 6t .R'+1 qq-€er o r effio frd-{rc frtra st n+3ilg[.qm {

mnurqfqffi Erffi vgkd sqfrr r dtr gr qffi Ar ,li stdqq
qtr66 tr{q qq{qrfl SffidT q I 6[m enq{ {prffiq apn srqtRm tN
s-flT{65-+1 rw}FTil-qt$t fuf]-{ q-6ft A-{-d6qr tEiH qrrm*1 qFr {dt
\'+1qrE6 t +qffi t* Errn-{fl e[er ercraqrn rcqr{ S}ffi qrdar$ q-q.fi-f,{

deil-y{hrr rrfr qqr<nq stE{ u+ qu+1qqqrkfi trffi sEqlzF{r tfu-o r

tqqfl *frqttiq*-*rt4frrq qr.rosril sqB, 6G, +-rfr, *), rrfrffi 3Trf(
qtq t iqldqrffi qr{ TdTrfiryfd tE-c{ zre * fr rH s t qs+1 w*trdt
Ehfit wffiq $-d-66q13il-qrfrqr gfssT qfi nfu*. sH qprruBrr{q siqTq-

vH gtlakw o r

trfiril-fr, rqd.ft tnt eld ffi oRl-a {t ntdfi Effl-flt srgs=ErH dpr
fufl-q-{T drtr wffiq rf,f, (ffi-{d), tqrm 1k wgwra qftqq r qrq}rrfrffi

rarffi uEm'r r uror4rn q-qrrmif Fll-frq ild qffi 3{-gFETt-{,

q{qTur wq!-{dq ild6s srrlrtr qGTq+1s I fi'kE x qffi 3+4-+r { 3ilgwt;n{

wqr( err{q Erffi qRffi g<r+1 $ ffi w-dq raH sfffi- qt-d sTk
q-ar$ u++ s qt +pn{-q wrqr qerfrarur*r ilh qH wrcr6s lH o I q-{Hr
qplt{fr eilR-f, {pn{q dprtplrt Erffie-cdT { qwurmr drFTtcrf, qcd.K,

qk dpr q{q-d fc+rq {.?rdq, il-d t{f,rq a*r qk frk+ tfqor urq{q +<
ERflrdi-Etzt rft ilm srfr dsTr s{qq- mrfif,q aefl yffid fuq-{ +.d-*q qtd
q_qFil{ ,I{{ki s,{t qil st{rH{qr qi( Fr{q dpl tgilt Erffi q.{q{ur ild-*.q
qprkfr-fl-qrqH o I

fu+fir <r+ q-rfrt W Eet-$ $IkI En dir+l qr$ EFil gh ar tr& e-{qr frfrq
qk+.R qrt 'rkd I qrqr;Tdqr, ffi ET{-fi ??.1% qrfr, qq.\x ts-d Tqtpt
eo.y% ilfut^a qr{6 I qgrrr,rg { efficl tr<r frte+ { wfl-q n-o qfr q-{6
d{ rgt-{ q} Etq I rgfac G qr dcr qnt *tr++ lqarr fr qq-A ffi tffi
crd-d g+ rrft ilaza-qrcq sk;d r * W<qfu ffi (r"-<,\ tfi) ( qaar<T



.rS qf+-6' s+ q<T *-c q-fr u,151 qq*} gcTa WTqR A-dct
qrd- rrrv-d {rdrq?E ild-sT dqfl qr ctffi cR q+ nf q6q},T'rt etd fr, t+fr r

fqdqr qrsf hfrq HEq-mT fs-{t+T sril{s- w} $ tq-n c-d-dryt rH o r <t
ffi <r+ ffi gt r oH wsq-f i cld q\-"T-e 3rq qkrcs.$r<r qq qrd-*1

dfr E-d-qrxtqlqHq-{€r I uFrrerprr rrro 6r { iitfl-qkdrsT 5qmy-frrr
rrftt qq qrf,fl qer qm65ql 1r<T {aIEA E@T arlr. ffin ug} qwr qrdq
gq-66 qrEq t q) ffi qrEr 3d4 iilir+T Era-€F-+ r<r :+'a} r qroe-s-&

q-{qrrJ+ g+AqEqmr+ o.rtr ci{ iqzirrtr qrk€; 
I

fr+qr ffi"q, sri.€ ilq ri{TT fllqr f+r-'r+ {€tkds (trr{mfu-s-€)
r wrkqq, qFtkqq, qHqqrr q'Er;,-€ {irersc qtqr}q { srr{f{ qGII
aTtfl-*{uTtrftffi- s|+e eqvrr.a qTiq 

"T 
,TT" r sn-q e-qures-& ETq\ {rR{qT

qrtWEFq-+ *{fl d+ ElT :d*l- *-q'rl-dq-r rn r.r{^ctiflf, dcct, EE*q;I
qiRll-{g, qfr-f, 3Tks{ qIE- riTT rrrT?T5rF -iilTTffi 3rf4-f,{ dGFTds (fu
tts-sw) u< ft|q-{ qT skrT T{+T -"rlrrer. frEq w{q r vrkr
il *lsr6qqr q\rfl ffi qard rrs iEk !ifz? -irc-f, qk-s 3ilk itq-f,
s{gEF+1 E-{-{rc Hr r+ +v-dE- z- a-{EE{r f-d{rs gc-qe qqr.is 

r

qqfr wrqt, Ets-frt$ gd f,.d-ir r'EEr-'T. tr=Fl€i-'Jfqr gi Acwro oqma
sIeI ggtq-6s, HElq apn qrffi rz--;r =q- i'r-E€ g+ kta r t+iqr qrqt
ullslq dH-& {TflGT qhrdE-{i- T?-{rl: €{s r?r r=F..flcr q-<-o .rlo; I t{Ftq
6R"rA +q-f,,{T wr€fr-*T driTiiljl=: rilr tr-t -r;T= yr"irrTlqTfil\rdi o t rrc}
ffi qiqT c?FrK 6ftr r+rqr qe13"T mi 1F E;E- F.c 6-.6; sr+ s{ td{qrq
rHot
c!k'ffi qw+t r+q-fl clh{ffi;r dIFr ia= 3--'= :=6-trr{-d{T qTiT6- f ffiqr
qfr qr*m tteo gsTad) qilzra r{qfl qr ;T=;- .yr *T qrx ffi q-6rct

@e 1qpfrfl g-o{Fro arn gd.Te.-{Tte. i=- :z--jas qr$q qrA ETfr
{l-ftqrq"1-qq5q q+rdl1gqffiT ff=-- d'E lr neirrrgq|j'5; t mkqq
cTfrs-dl$ G d-<t qqfl vt-$ .gfu+ arn+ :;E F€TT +n"rft fufu\r{
st-t tT d1r{ €n6jr f tq-frqr rgfuq {r*T r-.rz= ;:--+ ;=r r{H qdt$ d
etmes=or$ffi s{k drrrffm E6 I

fun ($ffi) mqtEtfrk-q. dc.r€F dx7T- ,.;- 1-i1;-T+T o :

"T-d-6rit^e 
(C arboh ydrate r

slk{ (Crude Protein r

qnfi (Total Asht

.n{qr (c*d. Fib..,

wfr{q (Phosphorous,

ffift{qc (calcium,

P6q-oti (Crude Fat,

qlc9.o o

qlc

]Td

? oo

;.E

--;



tdFrf, qfterur { ye{ifr Es-656tre srR 3ffisr66frr- sIIErKqr srqF€rdqr frfr
*d-mHq-arcst+rcffid <tot q ,

x.S. ffis-dr iTezrrs'

t fi--*) rqd Glant heieht) txq,-tq.q t. fu.

R Erqr+1 eqr$ eanicle Length) xc-\o fr. fu.
t qtdr+} ff e-i"te exertion) e- t" t. fu.

ffi qrq (Days to Maturity) eq--q,q k{
\ vftietdr <FIr trqqqr (No. of grains per panicle) qet- t\\o <l-{t

q il{r+} as (Grain color) tm tce;rrrfr
s rqr<+ Gield) to-so *.fr. cffi

ctld wniFt cfreflT ?oeN

dtenqtfr: rqqordi Q-iq166'rfttffivrfid qk{qr !f6Tiq} g-6qtt{sm
{fr ,{q+1qr dqi{R 3tffi qk{qr uh svg-o €t+ t tqtq .rft qrd eft r
sq qi-frfr rTftt qtr{fl fqffi Gfr 3qgs g6 t +d ?\ tk 3iqrc qM
t\ qqfl ffi ,Tfti ffi qffi M ffirFr* qrfr rqrc ,$ flrdr{ qk-6 

t

Hrurrn ffi &fi+.r drfl 3frq( {rdq iTTrEFrr tfuo z tb q" M ttffi{q
swuqrks t

d-ddr dzn tld zfuT: H trfr .rqt qo erfu qtrq qr$-d r-0 a-5 si-{qr
+d-*1 frfr 6qrr.n s{qrr*1qffi aqr gs qqqqr +r ut sdTrcFr kc sis-6 r

fu drfr R tiq \ ftqqrt str6 I HwH R qqdt Hacr rr<rHqr+ fiq qq*1

HAqr fr ftrn Bq-6 t sT-{k-d {q-fr t ffi qnr .6sT gt qqdre t5 slh
ffi gm nowtrnftr-qrgg w$m g6 I flr}+1fuft1rrrrrq{ fr Ei rqrffi
lqsn sq W qk frs qffi 3f,{ rtltrr S} Uo I qmr qr{ gf ffi*i
q+ qrd-6qq1q{Eurrrd ttqwqT e-fl dkdrfr A-ft qf@ qs-*1 fig<r r" tk
?R +.fr. vfd k*z{ Bqgffi S€ I qk 6K fc-dr$ Afr ,rt E\ ,{t sfGqe{ z tk
?" *.fr. d-s sl-fi{fi Soqsqr ffils ffi (t q" ttzkc{ ( qd 6Gb
qdt 6rfr1(fr iq AfuHz{ sq5.r gB I qk{fl *s t tk v frfufqs{qq+1
.rk{r{cr niqrffi qqqri-gt { q{r6fl-a gt q{tdqh s-c S6 I

sal r dm dqTT?: ffi+r smds rq r6rdi A-r-fl q+ Hqq-dT qtAqr &fr
,rf qf*-6 r ffiq rt frre, q-dt frrc qri r qrE{-rk*. qqrpl s{rw qq*1 qk-{
frnGd-drorhsvg-os€ I qs+1&frfr.w.qFt y.y tb q" wq-*rqfurqr
.rf,qtf,6 |ffiGfifl ortrqm* R-t q.{'uqt$rc-q-fi-drffi rqMqz-*
+ff rr*€r qh+}E-crct r ffi qtdEqr c,-qo ffi yftrmqir EG *.rfrs qr

Tr$ frffi rotror$ s{kq +dqfl +r d { tq sfu-6 t ffi qrffi-fr g@r
{-fit gil-e qfu-iqrqrfrTqfi {-ft qfr uarsqqCo t



ffi arfrqr dt;rl itT ilEt ffi qarqtw

.ar {Btast).' 
qaEn drt+} *eorqrf,qr g€{r dt q}qr tk€ { qb E-Et

9g
sfr-<t {cr en+Kqrffi( q$ xrror eka +uros qrqqs gt wq I sidrr
gFqI Hr& ?rtEr fu€ r xq{r' ild .r$ EncTrqr qf-d irilffiur:;rto t o-t
*qilq I

Try' y.er @ s+'r ,Tt; x loat vr*qr ? lse{ ,rfd frqr{{ +c
tte+ rr$ d; for drt*l emrasdr$ en il d'r$ rs .r+ qr cr..i ek ST r

awl qle- (Head Smat): qrcTrqr ffi *,rd ?{-dtfr drffi S6{ s{r
*.rd t1ete rrEi il{t-deo1 gkfrsmqr srs{ rrq +{ sS I

qat+tw: ffi{ iT eTi-*"r fra-66 dffi{ worst; q{qq.r{ qT; tT
3i-C{t]-fi EIrd drTr$I I

rEar ('Blight): uww dfr q).er tfu-or qqH uwf fu6kn gt vro r

sro, drr { std g-*t qr;rr-{ 
|

dtzt(zpqq: w*cTdE-*tyfr,T,TT; ? fuaqdqr q fsc{fi-Sfrq\{d; tT
etli-*l qTdrdsdr$ qr'fr drr$ qq ,rT 

t

ffi atdqr dTTf filT dqr ffi qqr,47q4

qrd dtr,,trqrf. 6tem Borer): V{Tl daTlfr Eiaql. qro qrft frrx qBi
r ffi gsffi qr6 I .ncrsrdq utETr{s gd qr€{ r fra rS r

aa6Ep76ffi qTtd qH frzoT{ wors}; Mqr q{qsE ,rT; sfi
qd-*}yqt{ {T r

gf ffir (White Grub) : gi ftffi qn qrt gqre +c get vra r uta
q-do 

r

*17q7q4: qrffi q-o vfrq- {+; qq"ild- qqi efu\r{r *t{|-65 q-ff,{ rt
qrT, q+*lvtffiyqtT.r+ 

r

ar5 ergun 3ruRqr Ela1 tq-fr *rn tb firtd-*.
uH ffi ia 3Tkiq.frr qF5as I q}Efi ffimT

vtrrrf wru qi +f,qr
il;Tl-6'5 S-gt { qqcF-dR

*r$ qrn-os vtor qq{ d{r tfu-{ erME qle,ft

qrffi gEq-{o I xtffi qt'dT q-{q-#sT
qrcrrus qrx ofra 're iffi q-dq-ilrd 

"T-d{ uErrfl gsrct .re ,r$ris I qrf,r fut r mrd
*rq-qle.a5bquo mrd { g-*-rdt 6H rk61
ftnqi q{E-dT$ lg-Cr 3{r6ru-dr dqqr y+T rrf
st*-€'t q{rq{-rt-d ilk*-rqTe g+--s, elel-6c-dl-$

dtr& azr$ Ut qk-6 r gffi*T ElrlEF-*}
tqen-i-*1qrfl ?R-qy% gi Tft qT ill-f n<r W-ffi 3Tr.rNr 3rcfuur+1 gf
q-fr-V*Tq{ H,r ,+u-sRuf 

"$-t" 
r i+H sm r{rrs-& tr+ qqq{E} Eq+ffi sqqmHq eqng"tgsqts r ffi il{iqr frrq 5qsret rr.sr rcft

qu aqH q-<lER
q{Eqw[d ffiqr Xzrffivb, ffi ilqEr q-{-Jt il-El-qrffit-tdqrqA
q-"Eft rrE) gi ,t--is r qrrqkf, *-eT yqilq{ tdftr rtq-+ *nur qH qq-*1
dfr r BqqtFm sq qq-*) t) r q$ t{Fri nur;t\rr Tfr, ifl+fi fuhtrdr
3i-{w?l-{ dptr fuorscrf dTtT +trrqlq q6-f, (aft-e-d), tqrf, 1-N wgq-"rr
qftq-< r qrqh{ffi& E-6qt.t { Tt-f,rdqr qqrk-d **lm-q qrct
qffid ar& grq1fu-€q;qTffi u-d rwat tffi qwf,qfrqTq



.. ;;
''::- , '

firg+i o r "fuir w+ ilq fq{qqi s6 qitr{ qffiwn.ir q-dqfiql-;tql6

6 u-5u-+n+ qRvq-sr<ii*fr *.fq ffirs {6ryr1gr fe6q- 'ffi Af r

ry* r" t.fr. qqfr*fr-T (Uy*ral ,rf €-frqstftrqs\rdrA
ry* --TTie-q-r S, qffi 6dwi *qqT rffi sqqlrm-i gk
'rf{SrftStfu-ot "

r.{.Ir .1 N''r,1er orE tctut..t qt .t.tc qt(|iE@T qkIT 4ruTll-q-fi {(trrlT s-fffffi
mn ffi kf,{ur gr rffi Br ,{+ sflr+r
tqrqftt-d{uTqr qH lqkd qzrrcrf,G.qH t+w q I

#S ffi elto oen ffi q-{nffi silC
qhTflqrffi Et{, fuqe, tt*-q ( ++'E-{d
q-flfr*{uT rH q{61 qtfuqfl HRxq sM
q-qA q-dm- mnur ffi*-r tdfrra qrs qftmr€s
e-+r-$ q-qfr*roT rf q-+ q{Ttd-{ Htflrm} Hreq-qr
qc6gf.rffr ergr rrd rlt 3i-*T ad +s qrffi ffidrd affi w *6
q-qqrcft-s{nTqr }* g+ w} qhr tfu-6 r ffi fr.frrq qrs rgg q-iT{
Bqai-mr qqq m{ Kqrsr qT+Tft derr t{s{-drft frerwsqra +-e lq[Eqi
ere-fr Hhd qEiH o t qrt x-rrfl- qrs qkRr dpn

WrRlfrTquT fratrrr rrdE fufrrq Hr+Tet r fu vr
fl{- ffi qgs q6f,ril- w1q wgqr ffi qkflT
fr-hftr+rut r fiM*. qa.q qq*fr il-tdc-ds q=il-f,{Tf
3ilq+1 o qt qrdt fr-flq aur qfu fifl+-fi fr-hqdr
+tH"T #{, dkngrfi q} ileffi ,u6q-sT d-rh
q-+d-ir gk, vkh vq-1, q;fta6|51q v-d*{, ._cqm{ fu ffi ,fda
tqtqftiqluT, ik*. fut+ror*} u{qrnT 1 31ft1frsft5qq s+rk qE*l-q-{s qqcrT
rTff furrq fuqrs-dTqEs q-qrf,{ ,rt 3rTq+1 o t ffiq rrfr qwo g qqqr

Et fq-fr, q*N qfu=rd uq,.' fiqc.-d. fq- uic{ qr qfu.ro
qrq+fl 3ilemqrfukf, Hrn-m qre q-eft-*{uT,r$ {ffi 3r{€w o t ffi
ry fn gU ruil-siqrfi futqRm{uTmT drh qr1ui Ts Tsolqr 3rrrTkd
,r$.sTsfr-q 

1{+r *l *Tqt<qq,T-$E,rfr o r iqr} r.qrc+-*qozq{6 tb
ffiil, s-d$+. { rwfrff uho u16 .rft ne qtr-flqr .ilrtd !+qE}
*m 'r+ u-+ qq-*} uElilz1qr tru--o f





dt ffi d{-{ }ns r6rs-m !\oo fo44} sqr$ qc qq
dfd ,Tf qH qrfr E) | tqmqr Efrrq ar5 e+gs'R q€-dr$

G G, ae), ut$ rr+ .rk6 t fis nqr qm s-flrei-*]

Effiur-otz fr q*. q$, d-d r er.e} d-a (r.q fua sq)
s-{fd tT\'+" Erffi E\ | fr qrffi g@ sccr Efuq dPlr qq
qm-;nrqt qM qrqqil cfr qfl*} *-kq x oo wnEsfqrd
qkfl sq drrsfrsTErilq{qTqffiq{d tq}qffi
q=r iTeil-ur.r gt $myfr{ rr$ qta-6; t ffiq {t dT er{-f,r

sETfi-668rfl r ql'rfi drfu!-s"ff,-d GqT { I Amaranthus

hypochondriacus { Amaranthus cruentus d;l-l-

e-flrfi-+1 fl-tft d,Tr3i rIR-6 qt Amaranthus tricolor
dE qpr+l sqql {-qrst qk;o t {TF[ekHI*tE\ <Iqr qqq]

dldE qT{ aer-f r@-r cffi sr qffi 3E-+1 uqm q-qtr {T {R-€ I fr qrcft

srerd ffi sqq defl' s-q HFrs\ sqqr q-+rr ,T+ +qgt 'r{s t

ql ffi raa- sqt qr+qlq trTwl Fqflqktdtqk€ r

qror mioor Eartsmr$ vn qfi+ *ro tb qrrm) sqqT

lqtTqftqslcr-{6 I c6rdt Erffi 3ts"rr sTtrsc-+} q+ej-T

etyrc frilua' ffi qg{qR-q.q *-{cr q-i-+} sqqrq*r*}
qTqtF sHIGT IfI TIRdq 4qKfl ffi 'TT dql 3IET qIil
Erd-6F sT qrz^t qftqdr qEqftl d I aP{IM, qq-+1 sflET
{ *.ri-dn-*.t-qr*Ttr drqr€ 3t$ srf,"er A{ | ffi- ild
+{dilfuil{{, iqrorrq, qot& r qgq cdrsznT ctg{t, sraqd
qwr qrqrko #-l-dssT tqfrra d.dI-ft EsIR-dsqI cf{ *
qF[q;1 qFFF sTt-ER rd]'rts] qrqqftl rr I erq sm q;q

dr+rffi .lr$S mq i6+ gqdqr sT--if{ tfu iB qf6ir qrqq} grur trqqfl qtrfr
serfi tf,{ qkt 

Sdr m qrd r+'{FI-{HI d-rd[ft E.Trrdsril- 3q qmfl rtt .r{o 
t

31ffi sq qqpql fl-i-qtql Gfl etffi vtn-6s drs 3rgqr*r enfrq qraast {t+1
qE\q1 6 I il qF[ { <Tfi EG-*. q} eIffi qrd qtfl-€6 q-{\r{ qMrR-d. vffi
6rt-qi{ qnfr*} qrEqrfi} e t

aH Erfl-rqrd gefrffi sTfiWt E6 I qffi1fl{t los
{rgrqErsq ut+t qq616q{rq{Fl-f, sr&tcgftarww e-o

qq q<f $r *r$'r utt'rkrs I gq d-ffiGqil cfr wm qT

Ercqqr, g.Sfr 3rqerr-+) qt6fl oqr g"qzgqrescd dlT
qrqt skq d.dqr-r<rq++ tfig-;s r ffiq irft srq Erqfl-{6q1

g-d-rt-ff qs qrfrfl q-orq, wTt€rTq, fircrfr--{ m, mk-€
qks t Uurw0q frfuq qwt dcrds qfr qwril qnt ,r{o t +-S a€-6tqr qf,r{q



3n{qrc }f4*. q"-q"o n-c dt*1 qm qrt ftfl ffiAqr Ei 3i-*riqqr *-q r+r5*}

cE\r+1ei tq}ffiffiqFm to% qEqfrtr{qr{€r I erersrqil-cftEsqrq<ldkf
dEk{ q} qkfr qfrrs (qFrn zo fsfu il-q ( ETrtqr r frlo n-cch {oo q|-q 5qq-1

Hm { Er+m) q-{rd,

ilfir+.r i. t: a[ qrffi qfr loo qTq vt-fr dqT amrm cr{i frRrfr frkd ir-dr6 :

? ksm uq.c, fl-q c,.o TIq

R frtuq t.\ il-it ?\.o {IrI
t lqdT<rPf o.\ trITrt \s. oJ[q

Y il-dtddfu q.\ qlc ??.o qfq

\ tur ?.t il-rt R.-q, il-q

Hr*fr ik t c,?

s€st{€ q\e fqlofl-q vqes fofuqtEI

a SEil-q 1.q lqfdtrH

1 wri@qc rq\e fuldil-q vqo fofuqtc

lo fi-{rs vqq frfuas
?? frraft-q q t?oo IU o

TR qsfd-*. qk-s eo fofuq-s l.o
fril : O'Brien and Prince 2008. Amaranth grain
EchoTechnical note, http://www.echonet.org/

and vegetable types.

Tt?t,tfftrt: dt+1ql( { 6kfr s[d qf{d-+} garirr{ s-mrq-*}

sgqr mri, BcTaT q*, eran qcrq sr q-er etrE 3qqrwi
d-tdlfrt{Tfuqqt qqtrq ffi trffi{ d I R {Flq qq qcFEEI

qq{r s{q+1 dccr66;r€ gt r s+r&r vrfr wrFEt- d-tr65 u+
qq"tfr uq ilwrrrqr ffi qw qq ce-rrJ g?-{ I

arril' EiFl-f el5 Uh q6 En tq-frm) qdqr frfr{ s-6} q-{-$

qH qt+,-+e,{t U2m\ d=tdrq dT-fr *rfiq ch qH qka I ilt ffi srf, s{rtrcct
qs-+}tr& lqtr rct 3ret<r Birrr g6 t dH ttr, q-rtA, q-fifu qR qh $fl-sr
qh-6 

t

qamfi: m qrtrf,tq {Irqr;€kt-{n- fooo fog1 q<T qrfrr+1

dqlqt+ 3q5'mqrt{€; 6q}qre,rqr ilr{, m, rl?rtrt6rs t
sqqtrs qilfr{E$q-+ ffir$} wrrqr efiEFi uk;s r *
or*& greT s6t S{rA m-r d a-fl-qr smrer tqsn gt
ql,tgl-{ TflTTFTIEFT gI-{-€' 

I

Q7?Q6; qH qm-m il-rft "11tslq Efts} sg- q " stffi uq mt 'rfiq+1 
q6 TIre qm

fr | tqrf, qk +Tdr*nq snsE, iTrm Ttr lqqFr { l.e-defr ugu wrn *.rqtffi{



,rfr1 €r{q ilm qfrffi *q" S mI @
sa qitu Mqr tswrftq fr'q r ffiq -nq t\ I p@.,,,,,*

er-ffi qrfl65 ( t qqs - r o t t ) tdqq€ SwdqT dH {l-fr
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** cffi a* *o..,t* wo qTffi FqqT qT q+'fi'r qr 4\qrfl-frqr 3rq

d{6rfr *dE"d, fr-rq. * **'-*-* I ffi tdF{q kqFI 3f,{qK ilr{qr

(gqzqq, * *ril-Ht'mt a* qq { e={ q6EqT +'{ ms *qru qq

flrg{qffi-o t
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e-frq trs tH rq,-rc. t<+ qq qfr go r

un t+orq rfd qt w qffl-qb i c$n ErrTkr<r

qfr ruRq[dtTfirfri arcr€fiq{ rr$ qk.6 
t

iT t +f*T qa?Etrn: qs qrffi gt-{rfr erErprml+Trr6smv-mqqr$ tfist{dr
q( E-m u+ qb-*l 3aaermr tdfrrfl +trssa qrfrqq,rtq t friq rt +E 6rd
t*-rt, .trrt-t r qro qrt *trt {fr qE{Ttl-dt} {-ts I

Sk6 ffi fu.|e. r qrc qfu td-furq {Sqr +fi{ q4-$ e+nn +.fr.
sftTffifl (Aft'tgr<r q 6<I3{kqtAqrqrcrd}pqqlqs} 1

drNftws ?"% tgtcfrMqr q Efr+rEGrrc.t t

??irriir+? 6tem Borer) qd?,|lrq

srd fi{r?Fr drqt+1fr{.aur stdr Et q\,fl-fr qu wt H Tilm tr.{rqpr
qErGUq q"% $.fr. r fr.fu. vfdflcc{qlfrn fi-fu d t

ffiy-"1c q-Et rrWr @rFrfi-o qe.q W.fr. (+t{rd{) r fr.k.
vla r" tdrd{qr+fir <G udt t

qH ad fu<t (I*af Caterpillar)dr aaeww
mffiqrd-+1rfifr qr.r qil qrq{ qtffiqr} nc"t -rts 

t

s+' qrfrfu}g€st selrfiIril-Er-{t onss I

rrffi {Frrrr-qs-mftM q-ftqrckqr{ qk-6 
t

qq-+1 tir.aqql drtr qmrfrm{ q." f.fr. r fr.fo. yk ldc{ q+qr {Gr
fu{-drqrdgrid t

t}lT qdeilTq: etm qrqrqdqr ffi r+1q St-+ t m, trfirs+t nfr n+;q ++q

ffi r *aqT tT ffir{d r *EqrqWt t r6s { q{€srTq{662r-srnr-{ sr r
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tsr$ u-Sgr{-d t



dE dqr qlr qFt Damping -off (Pythium, Rhizoctonin):

fr t{-dTt qb *r U* * "5t nr6qr q'ffi ffi g]a trdt S6 { fre
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?ffi tirr (Cercospora leaf spot): fr t'r grrfr qrd Eil-e q-qr qrgdr tf,{ qt
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q-m- cfr q;r){ rsrec lffi {t6-6 t cftfr v-ro $ q'em dtii 5tn sr+T qro

rsrq{ k{ qffi Sd r q-qt cM rsrc+ qbw E-< errr**1 t'o t<c {ffi q1
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fu-$cr uqqis t
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