


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

#,-*q qfi r gaft d?'rt tr{ qa qra-osqr$ Ercr

""*"f "m, 
tswrn-q mq,r-fi qHq-otnrqdr s t sfr 'rfr

qdrd- qrd 31-{q-'qq 6ffi 'rtd' "q*q1j Ia

ffi,ar; ffi <r {TIsr qI urfl=t + fr il'fr dT r{t fr $-S 3f,Jqr sr+. gd l

alwl dTlft frs &
cff*rq.q fi-e ms ffi (fi q-e" t'fr' orqq {T' qfr T dt trr dd q'-r'

.*t, {&tqw ffi{;t'"1wmYftr 'r{ 
qtsa t

efr+r t. r +c tk ffi qfr t r - r ". 
t.fr . *lqq q+, qtr'l-dt fis da1 x - r'

rqrqbmffi Cq\ctt_fr 
qro mrh r tt+q-cs-+\ a* 6wlqr el-frqrs

g.fr fiAr qrr+l qqqrffirrrd qh-6 t

@rilt{6t dTm trs;,'4. m. @ q$ t'-rr fr'fr Tid ar+1(fr q"

I t.m. 6lqq rtqq{6''*t t=''t-- ffi qqq' fre gq utm I t-r ffiqrq fis
t frt** 1"J mnfrsstdffiqqtqg6l

* ffi* erc{q qr nrqr-{ ilffi gfi qrs6 ** q nq sh t+.qr. ffi
(G trr sq=rrr'd H',,-a fi*" # t *t+ strqr drt qlTrt\ 6fr w+ tq-65

tflquT tr{ q-qa trCs t

<fr wq:m qrffi qraqT Fslq-d1 qrxr 3rgqn sreJf,+\ qM 6qr ttq

** 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

aqrql aqrt1, wtcttq eEEttFt r a?s Ad anwri q"nfr ffic tKi {tfid'

fi6r-q-*1 nfr y-+*r GH ** *a qq*t gqw ga I qqr a=IR'r$ er,n6

i s - q o lffi-,ef, vfd fu#' *n* * *t q-" fi-q{ {d r t : ? : I is'' nT' qrdq{'

q€qt€rfrcmtr iffi{;"m" -iHt 
' 
t+'m' qE 

"a=H-dr$ 
se{rd'rrci

ffiiry6 a"* enqr 3ilqrtrfrrrr$qis t

fisergaqfrEtflaqre{d,*'",,ffiqr6t{d{Ur'r{qtf6|3{-qsrr
fis ter <€rts-"h] d=* A';fo' cfr um I {Fil=rdqt f,t+1 trsff{ qrffi

Hn6,{<r *.*-. r.m.'#'A* ; S \* y$ P,,' *1ffiffiffiffiffi -.e *3 s*, *ffi fis u"r trdt 34ft1

ffi#wl1 fu'' ffieeqnt<gqi*-t

frffi dq qtfr,,t @wt,.*lqr-ry ry Y.gffi
ffiI*$ruu{t, tt' tu ry+rd drrr ah ffiBt

rilrTr **tffi {-6r'dq .,**'i-*E greT ry ry:.M

ffiHll;;"#'; *=.+ orrft qq-oorno' c{q{qqr rt+r q t

qffiB{lnq.rqwqmd&9mrWm
qu-et $<r qat qnrm qq
mrtft



r+1c {frt St 
-rfo 

t

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

{iai'6ff?' (White Rust ):fr t{ drtqbvrn-+1 a-d t{Frqr tdr fi-dr gtr+rfr*,r
tk@ r qrftrefr qfg qffi ik6 t fr t'r *1 aq-qenqiql urtr ffi qwr

nc"i r t'r dri-f,r qrd { $Fr-{EF;rE ,r+, S{ qH- g{ { (s' qFr {;trfirt} ,{S frsrq{
qeq-d-*l EFq-sFn ffi qt{r iuk d qr Fdfu-f, -s y\ r qrrT qh kc{ qrfrqT

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

d-{s I m ffi eqirTqifr orfli q+1s sargq qfi *sziqt dqrst, 6Efut
q.i"i=*"o* gfi +1ffir rrt, qriflr{ rrffi frt1 qrcqr sfltdt, d{t{
qlqq; ffi 11'r fiJ r ffi sq-qrc qT, qrfiqx etqqrsl, 3tffi qrrlpn rS qq

dtd+rt r R r urfr qqq qqtmr$+rT t

?ffi tirr (Cercospora leaf spot): fr t'r grrfr qrd Eil-e q-qr qrgdr tf,{ qt

Gn6 t g5q1 qft .it+ rt* qd tfist fr for +idt 61 qqt q+is r qra

qtkol m fur qq*eIrq{ {ffi dr'ft mr ffi qqfur q-ffit { dqu ffi-fl
qr-f,65 5-c6t, {1q|qt{fi qq-*1 q-gkfi qmrr .rT, gfi+rvro ffi 6rEFrfi{q \o%

s-qft q il-qchke{clfrcTtrqr$ s-St t

F7t7 gwtTt tffi afur: ffitqftT3r{qRfrt sffirqrqiffig'fr6ih3ilI-fir
t* *f*-* I fir dft1 x(t awnrd fi-c atr€H S6 t{t q-s 6qpilqftfr
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

mtrs q.-q qezn {Igr 3flrfit tf,{ qf+.'a;1 nfr q-+enq{qr qfi f{c{qr Y-q qa-'6

eH gflqg BFII-6I ko scqr !o-t\ .{ {iq eftrfr qgr lffi qf66l t fr qfl

#"fu4 3ffi WrA g5< cercWfugqfuqrl&{ qrns-*flr* q<'kr

fu-$cr uqqis t

ffi wfleFt: dki trr R t qfi (qqoo fis ck ilq) Ei 6<r qrd fl-€l {
er*Fil-sfl qrdtrf, 3{c-{r€ q&s r erercil-$ qG;t H fis vtt '+fr 

q} erfr qrd
,ri 56 qis r a-sfr ."rfl |cfl-sr6, gfiBt, gd r Bil-+ ( ft6r 'r$ 

q€" 
!

GH-51 f,r{ Effi ofu, qqr q1-a1 qil656r{ q,qt-q1 A"T udr q< 'rf
-ffi- I qsft c< qftqa1 ffi R { 1 Erq gsrq fifrfr m{r Erfdt qre g-q1 ilqr

r rgu ufir& ef,mrl g@ I (q cl-r qwr fiJ qu-sRUI'rJ qis I d]dE 3\ t{qFIqT

,*l* rrqt g qS qqqfr Bfl-€rfu f,rqil rnrsT qtd.-6 | sfdd q+enq-+qr at+1

e1ro rqr6a qo fH@ sh tqa qr q" *.fr. qh M Sd I

Erfi t{+,r{ den q,I{ df{+,^ fttqtrff warur *E
aFretr<,trq{<, <Fortg

Tfr alt q{"Ir.Elfrtrq rqmq
*fu faqrr

qtT: o,l-uvQcill, Eqrfr: 0c-uvuoQQ8.
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