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B.+fr

+ifl Ef #trH! F,A''ylP,l2?B tf 5 fr y'' E +.8*'
HTA-,lH!t,+e#f {ttidEliEffi iulr#,EtLL,l'H{{t4FiH

HA nb1 LH!filr[F, G**#-@-@fr\E)f , ) qTfil*
iHH " g+EaHtfiitr' lL&[89[tf;H!tri4 , tiiw-Hfr,
[;ri " fl[ n6XilE{ H!^lflSLlL#..ZlbwrLWffiH!ffit , ifr

iRtMffi.L+frH+HlEtZ+ ' ++ri+HXEE "

t ry & Effiw,z&, 4' #lhFft tr flE-,t H tftl"+a nffi
E . i/ +r'f VfrHEE,ftDrfil?ffi H, Etr*[HlzK E fff [f L

H, Er'f-HffiflFTHlfEfH,,L'ETfrHt'Effi4Xffi " fiA EI

iflffiEthIgs{ , 5TT *ED)rKf{fi1ffifr!4'ls , H+-E'
{[T ,

tfrBismilTffir'E+)r
n*fraR+.!u4'fi
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H!flffi5rffftffi.#' m-E tri&T 41ED)&84 ' +ixtt{i(F

H! H H tr,U HE, B SIJTH fr , +i,fr ))'t{ilF'trfriw +fr fi ' 4X

ffi td++ RffiHllE[& " \++\E"fr,1'+F,iffi , ffiYl D]Lkfr\

HtlL+iExlfrnTKt{i "

ts7 2 +f,+EP \vlh., fi BT*tr W.+Vi,\7 ++w
W., "F.fr*, L+ Etr Jtffi ffi tElzKfEigiffi tr' fi /.H*&d[
p.w.H, 8 5 rarF,&Rt4a, Dltr.ffirxx+fEffi tHE!& R

,*i/rlrff .

ts77 +' Er*trUtrlFi*t tE E n-ffifi fr#r' fr*+
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H! xE ru, ffi&u-t uJ tkq ffi ffi i*, D/ HIff *il*ry {t rB H ffi f4

A\l+%+frfr ' zKHSdf ftfri.nl BE.flElq'fN'

I e80+{tH Jtt+HExt m *', yLfrrJE )E, n+f+*
*F ,zKlSHlHzK'f*TM* ' zKEE)fiB ' HE'HHfl
ffiE frfr*frB-4 " fi T E ii t {{ ile': h *+ TH E HW*16F
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EHIi+/\+frqwfrE%,Et (t\l& ) E, HNtlFEt#

fizKfE#FHliffiAE . &RffiXi Lltr4rKtfrP!-H , rfrX

^ffi+ffi*4#ff++FtF,{fl$frjflffi 
(life cycle ) ' {+E

HWffitftIl*irSHIE ( crop management ), *fi HF{nffi
H!EH! "

zKfEH!-EED)h tffitmFq , HFHTF4KH{ffi
( vegetative phase ) 5 +rH,+-KH'fffi (reproductive phase ) .

H+H&H'Iffi Ef Ef, Ff ffi #4.Hrt*trtFtZn-*uff iFI.&,ir+.
rHE KH{ffi [ UiSH T )^U]tHh 4LafEA iF* frWrt P]. "

( - ) ih#H ( germination of seeds)

fEf+ffi Etr HW rKrl . iHtr&-fl '-a'f*lil, th1ln1*fr
:lt " zKfEFF+FfffiHliHH, E{fttrl0'Q, f+HN45'C . ffi

ffi Hlffiffi EtrHHtiHE/; + 30'C E3 s "C " t+ * dffif.+*x
4' Ht'4L Tfti jJ 45'C P! HiHZtr#136 AVH* "

Af+r4jjffiUE, -fq,fI A n%E t4%frtJlKb . &ipf+
trfE+ ' Af+EiJDqYfrIFffi (imbibition ) tEWtltzKl) '
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ffi:$ffi#frffir.fr++ww.

Wtr@tr

(- )nfitrffi

( E ) AfT,fFK

(T) LhtFhlLtrtdlffi

( +.)*tLffi ( /\ )YLF.{ffi (/L )ffi..i*ffi (+ ) ft*r'{ffi



?ft#iFt -4
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EH F*fr\ffi +, EH'A,9 fHS Tf++ + I EAn40%

frtJrKh . f+T ruHlE+ ffi ( enzymes ) {iIkTKq 22%Ht trilh

ifri)J ' {+ift+r} (starch ) +tlt FXHHffi (glucose ) , Jlti*
H!ff7+E.f*688.

tiifrtllL* ( plumule ) 5fl4fR (radicle ) ffiEK , 5-€\

--.{tA,E,,H,fHX " +B&iE+H-.trttWttEffrH!#H, "T

&m, iE&#", ^e16tfrinFE, EtrA5fiFzK H.{IH!tF}fi,

T ( aerated and well drained environment ) , 'f*fFfl fEHIEI

fESH ( coleorhiza ) ffiftXWffrft ( elumes' HpAffi ), il.

f+ 7 A + H E f L tR, UlEtkrlf..tK tl fit# h * lBlfr.k)rHfr

K " f&frn={[ft Af+Kffi ygy@ft zK F' EFIx{fi '-..ffi ffi XF
Hfrii/], E4+$Fj ( coleoptile ) *ftfl^fEffiH, Xffitf,4lfi
-a*fr11tYEN.{FH"rn#-lll*):ul*#4lfi ,Efr\ffi:-"'ff++
{4Af{EzK+RiErZ]-- "

Affi #1H + +' trlkHr,EycBl}4lH+ffi *' fl6*\4

EE++ (mesocotyl , ilif,Ifl^fifi ) H!t+EU'fF& ' 
^fi1#x#4rl3E)r.

( : ) f[ffiH ( seedling stage )

&ffiffir&tr ' ,4U'&ffi ' lE* ( incubation ) HlfEf+ '

EHAffif+ 3*.2traKfrffi-trEt. tsHAE +ffitrffift
fi }[E!87i ft.+ilt ( incomplete leafE! prophyll )' .F,Hry

$H (leaf sheath ) ffi7cuf H (leafblade sf hmina ) " E^EH

frr;EKr4ffi+' fEf+ EE Efrtr# b1\Wf+ffr HKA = +ffl
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H-nt ( iery )

ffi-tt ( 6ff+ff )

(-) f$lffiaiEt5.ytE,
E!rf&Tffi+ffififr,

Ed#ffi
AE+R

trH (+mffi)

(:) #lffEEI0zKtr4
HEtrH + ffi#ffififfi,

/jc#t*t5rrtrftn

ff$H5#

ryfr
ryH

ffiH

ry}fi
fffi
ffiH

ffiaffif rrr&,tt)fl

H -:ilt ( fteffi )

H-nt ( 4fteff )

ffffi
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( the reserved nutrients of rice seed support seedling growth

up to the third leaf ) " fiftR[Ef+2* , ffffiYttr+Af{F
ffii/a* "

fEHH!4K ( erowth )' -W2l6ffi&ffiTtrtffi14
E Et H!,H ff ( ms / ptant ) {f t {fif E {,nrE " A FH )t g FH H! E
KqirH +, fte (Fffi lvrx ft fEHTffi* trH-lE rtfft T
30%k1 FXK, H+ft18 7 o%ill +.K, +#ffi ++ H[dEW1

+rl (seed reserve ) " #tl7 ffi -H ' X$1rEffi&+EffJfrl+

fliElHm , [fI4&H!84vo " tr^ffi=/A Zffi ,filHE!fi

Kfr+l&ffiyLAlFHFfi+E{*E!6EEi' WE Z' 
= 

fEffi Ke
3.7 ri*Er+Hrf , E 4AVWft.+A# ( autotrophic ) "

Y fEHru@ !fi#fi h q+$H IA fF ffi H TILWJ ffifr\ \ )1,

fEHH!fl fEt[fFf&HTWI+ ' IEJH{HF&f,H -?ffi-trf;rF..
( seminal roots ) X{f+fflrnflU1ffi " EerffiH-IfE&EEBiffi

*m ' HAffE#|3 &+fi ( nodes ) fKHrn)ffiHlTEfE
( adventitious roots ) 4I'{t .

fEfEHIHH SifrEEHM+)lX " Effi* ( nitrogen )[
* ,tr{iH\4Kfri+*h4'T+H#EH!i*tE " FZ, mBE

(phosphorus ) 5fryEE (potassium ) H!trftffi , EEF[ttrfEfE&

TtrHliH +'M€hfr , tHiEffi HDq 7Ktfr.+fr\A?) "

(=) ,l#H ( tillering stage )

E=fEHKfr-H+7 ' fEA (culm) IHTAHII-
t.F . EttHtIfiE#l36EI6EKm-+rIffi (tiller) , +



4652tjte#
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+trf[irTKfifEfR . affiifH#Effitail-i, q*fE

R.-frfttf.}_t beranak , ,E:BP+.T '
EfEffiH!+# ( main culm ) lFKfrHf-HEt ( *ffiW

frft,4.nt fifth leaf or fourth complete leaf ) H{ ' H--frnt
GLffi-ft+rt )B!ryB&( leaf axil )h*frIfr?'fFEffiH '
fE+5 r)ffi zr4{*f+E = ++{iH!#flU' BtLL' E }A'f+
frffi^HryH$ , ffi:th#-tt+ftffi=frnt (ffi-t+fr.+
Et ) H!+E&Kfr* .

,KfEEl3ffi 4 4 6 XKfr- Hnt+, frE+ rlF- Lfr.+
&f,r)ffi . EtL,, E+AKHH+=frttH.l ,fEffiE]HEfffi

HV!+ + h#, 4+/L+EA+AI Kfr*Wffi -ttr h#
( primary tillers ), tr-+ 

^H-ltr 
tl#-Kfr*f'\H -tR.h

F( secondary tillers ) , tt )j'ffi-lR.h# LKfrXH!ffi .

lR.tl#(tertiary tillers ) . SX.t , #lFtr+#ff (tltter

buds ) #FAFI K)taf- , l+*#trfrzKfEBlE&trfE+-
HiIT{^ER (dormant) { A "

ffiryH!ft H5ft$HZlHJtr-Et$ ( auricle ) f[ryf;
( rigure ), tseEff WIEHW+pfrfr\H# +Ktnffi frlzKfE5

^Af++H 
"

TKtijlih#-Hffi ( active tillerins ) Ht ' ,}EH!trtrE
fl ' fiX*iffitB ' ffi6l.l|#X* 'fTtrEttr ' EfH#fi

tN , */1fr-"trBhtlff-lif&ffiHdt+Fft ( maximum tiller

number ) ZE , W)!H+T HffiilE# ' Etf ' H*+frHH
-'fi.t!F- ( effective tillering ) , +E-,,i.A*FIf,Bm Hffi*
t&iffi' &R,,Y,,NrtE0fifl8, ,fEfi'}FEfffiElHK , fr+h
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trtrtr+fi]ffit])cfx9tl#- (ineffective tillers ) fr\Yt6l. "

-EftftrH , t *Nt{i (transplanted rice , E+i-ARtH
+^Effr &H ) E-ffiffifrU,KH+H+lt+b# , *mH
+trfE (direct-seededrice) Etlffi{iffiWffi+MtrH ( E+fi
AI(r!8tr'efiH*nf++ ) , WtWEffiffiRAVH.- ef,t
,)F[fE .

( Eq ) +ffilfiKHl ( stem elongation stage )

zKfEE!a*tTH t , i5 Sfi}_lFlEtEFrltt14
( intemode ) . AfT H!+fr t)1fr E 

^, 
t IEI + H ++,L,*l3 rlffi

tffi[A ( medullary cavity ) "

atlfr\ff yts Tryffi fi r_tEr+$H i5 5 _+f,E j5 .

EtL, ' ffift+*EK+f,Hry , ilFL#.t+L:Bt+H+t'+
ii"

4+HltHfEmBX (short and thickened into a solid

section ) "

4.Hffi fEH! ffi f,f ( early-maturing varieties )' HAfT'f +

Kffi 5 UrtHYt Flffi1FH t*tE ; 4 H ffi & H! ffi fi f ( late-matur-

ing varieties ) FAfT'f F K ffififfft+ Lht#.fr\M nX' H TrU

E XIffi +t lrlH!4ffi E+f{18{'f Ht+E tr* ( lodging

usually results from the bending or buckling of the 2 lowest

internodes which have elongated more than 4cm ) ' EtfA
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,Ic#trlH5 + WtftUJW

#.R.tr '--i+L

--"pH

ffiH*.
TTEtr

,JCfEisIB]ffiAEI

-11L
7 19114gg u,rreJ rEHfi$Pi

ffiHR

( - ) rrHB!ff;tilEl

l,t'wex

(: ) fEirf +&Xff;tzE

WHR
-..[H

*l
^l
#11-

T

XWH

fitR
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IEBfE . f++}tuEE . i*zKiEiBtfrtrH{HE E' +tsffi t15 I'Hl

ffifE4E* , Effift,,ffll{ HlEg}frrE.

(E) qrffirlrlVfr,,W

+IH+.K-E+T rI * H fr*ffiffi tr" tr{A' 4 Hffi &fE

1 ros 4 r2oL) H!ffif+ , t^htfifr\h4Ll6ffi5i5lFjlFKffit>)

E.b*HWTHIL+ IE H$ff 
'4, 

. F.Z, trHffi fiKH! ffi fF

1 tsoE 160X ) , h*HWffi4khtHh4LAAffi2,lHJE&-
+rerfrffi (lag-phase) ."

ffi.fftrf;E aFA(eYrt ( short day plant ) . xt)t/Hffi@IB

(photoperiodic sensitive ) H!ffif* , fEtHH!HH (panicle

primordia , lffiTril hl+ ) .R,6ET E F,HTE 12 2J,ry6151XO

ffiFX "'ffilifr\yl11, lfrlfin*WfrlAHlfTYEHf Hfiytri*- ' fls
E.U+fEfHWEffiE "

AEr*EU' l]yti11'f'2Hfilq^F' *++ffiKq
ffiMW E FHEI U ( difference between the maximum and mini-

mum day length ) lyt4 tl{;+ , trffixf)tlElffi-dBHlf-Ejf+{[

S iam 2e, tl.l HE xf ts +'H\ 4, fr\ Efi|dfF fr +   tH 1tfr\ +W n-

)fi " Siam 2eBtffif+& 1 tr H'f*itH' ffiWr4fi.32e7.'fr!+.

Hffit +frrur"X ; *mFJffiH!ffifFA e E *ifH, IU,F,ffi

161IFttrIX+ihLlYEl "

,l:fr(FW Faf+tt H' E ff Aq *trtr zK H trf iZ*t{H

fr\ rvRarrltEf+, rt)t/affi Tffi ,*, ?^htflh ILTE E K{
Hd , ETLHHtrfEXTf,Bfr.,A?F&*+ffiF.{ .
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( i ) ffiffiH ( heading stage )

khtHfrZfiTIfrffitrtpXZE , orlEt (flae leaf ) frBtr+fi)

EI$H+HH* . ff,i.+fH$l*1drtB, &+ffi ttt*Erg&' X
& olj Et Ht Et $H E#xK " - frnLfrttBi?d^ lLT+frtR ̂

tr- 
ffi 3 0 xE

E"
fEf,H ( panicle ) frrKtriik1lilff ( inflorescence )' H{,H

3fr ( panicle neck node , Aiffi{Ht ) ' +ffi ( panicle axis ) '
ffi*tfrffi. ( primary branches )' H:4'f{tE ( secondary

branches ) . Affi ( pedicels ) 54,{,H ( spikelets ) rfieffifl.'
&1H{EEt 6rQ , &rIEt$HtE,HW,*., .flzil^AfEtB , E

e *.(EtzTffitr ffi (booting stage ) o

Eq*Etr' StJryi+ffi frE eXE'tzX' zKfEHif

ffi trfi f,E ",rl{H+l8tjffi fr ntffi $tl4fHffi fi ntrl' q s *Efr "

IA -ffifEPlT IEJ,}'H ffi {EHIH lLH tr' E E fr ++fi f,E

ffifrD)50%ffi{trN{6}E( heading is defined as the time when

50% ofthe panicles have exserted ) o

!*r_1.
( flowering stage or anthesis )

t{il1lff,T#frlL*,4,tffi ( spikelet ), HTILM.L " E+
fi{ilL^eH-+Yff;fr ( lemma, lftltf|l+ ), -tl^ffr
(palea ,iliffittfY) , ffi+fF#fr (sterilelemma) , ffi'llR
ff ( lodicule, lff,TffilfrElcffitr ), xtfftffi ( stamen ) &
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-tIlfiffi (pistil ) .

fi{fiLtri|.Zffi , )PfrNAthtW+H (ovary ) ttHlzKl}

flEfi#flK, \4t^*n5 tffmffi+' f#Mil1tt 22 ( filament ) fl
1EiFe, \41Lfr ( anther )'f+m*frrl', *ffi#.tr\4lLtfti
( pollen ) ft fi , *HtWTtrEffilX€fiHltI* ( stiema ) L " zo

4n {}4q2:-la , txtrffntE{Ehl6 .

lLltti)^t\fr#,*i-=**' .E6,EAi6( viable )sr)++mE "

ffitLtr43'Ck! *uK +ieyE 7 h ffi , lLtfl"Bfi#.* +#12,rt
( viabirity ), tsf+ xtffi E! H E@I,* Ei,ilffi + * lffiD)frl1 *i
Hf+ ( emasculation in hybridization ) ' HTzKfE[SffiHltU

n-I'Effft*fr it ].ffiE,#-tr' i+ *tLtt tWtr A efi$,ffi HlfI

)(I , ft,Ft1fiffiW (self-pollination) " EltL,'zKfEHlfF

+ffiX."ilh fr HlltgtihEPf6mfi . *llt*tt'h ( cross-

pollination ) H!{/L+EH't'fr-tYo "

g-B[,}ElfEfHtrHHtr, IfrffiHlffift Tft+*Tfi., Eff
ffit$5*lt Jl"+F\frfrl1 (the date of anthesis is the same

as the date of heading ) . lE_-l-Hf,HHleSFfEfiffiW7 *4
1 0 x *ft EI *lLffi , - fr\f+. s *.^ t E[ a ffi fffiLeffif'ttft,

+.
*lLtffitr frfEf,E r m H! iff.ffi.ft,* fi., T ffi +-f tF tr ff

It . a.FI-t'{tE+ 'Ifrffiffi-+ft* , +tEEETm-+
frFffi-fffi., *trHTM L, D}iY)ALffiHfrffi:+EE
frlL "

trtLHt lElt}lfInE ffi f+ 5 -."{4ffi F' ft ffi ffi H! zK Bl E'
,t*[r]Htffiffi&.L+ slt+thtrlt , sitlT T+ I H'lEhE
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tt " ffiX--.iHF+{K ,frfrll*trEffifrt..

Tffi H! ffi [tfri#iEH!#ffi #[xf zKfE trlLVn(affit . T

( /t ) +L*H ( milk grain stage )

lLtt' ji9frwffiHofr)qt. 243 bwzffi"ffi*hv* .

lL\\iH ( pollen tuue ) 'fFAfI)k6 ' fi642a tl"flt/Ss| ,

t#tf^ 5 T EEHtfiSHd+ ffi A " &EfHtrfg +, tLtttlH txlH

N+f#M (malenucleus) , ffi*f E&TYI (ovule) EH![|]

4frW. (egg-cell) ffiAEI67 (zysote) , *trEr*rll{H.
E'FIE (embryo) "H-t4,5mE (embryosac) FH!ffi

+tk+^ffifrh , HHffiW*I ( endosperm) "

B Egffr 7 4. to *.8 , E6+ - prfE+*[Aern*FX

ff " frltE2o*, [IB!HHH+fr.81..
EdYLH!HF+i[^fE " \XAFW (photosynthates ) H

f8ry6ffiffi1l+H (ovary) , fl VLE+EttzitrHift{tf€
lDt*LE fi ' XAU,+ *'tBHt'lrYlitfft tfr fr+frrf "

UL) ffi*H (doush grain stage)

Y EAYL A H!iE+'}TET'g fiT, T HIff*iEiE E A +f, 
,fF

K, X?<J 6 E 8 E, fr+ Etrtflfr\*tinE'f++ft fEffiHl]fr

ffi , 5frJ,UHHlKtr " trfHE rzEts AEfr , XXiEft
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ffiiffi4.&,lHlEEI

lrffifr#,Wffifr

fi*n ( rFf+ )

Ei(

H -. 4.f{ffi
+ffi
ffi*f{fE

S[ff ( try'ffift,+ilt )
f,Bfi
ffit.tlgl

TFffi
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ffiEWMffiW

vt'ifr

n#f,

ffifr)tr
l^m+L

xE-_-l

flf _l*x€

Efr
,hm
fuTtr
+H
HATR

4,f,8ffi
,*,w*n
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iffi ff, H! E Etl, ^H A E & tr ift [r] E! fF H f, r E rfl 5 tr rtJ A+HID)

Httr#{ f,.

( + ) ft*H ( mature grain stage )

X fn ft Ff A frtr rKrl D)*1mffiffi *, 4ffil..r*S1 E 6iffi lffi.

,., gll fi -f*ffi E t X*.11,, -frf..7Kh lt + 18%eiz2%,

tr -1EmF " ff  i"r,{ffi EifEfH' e|%o 4 100%H! 4' f,HE

#He, H4*L5 ELtr ElHl*Xnq&ffi .

q*EIEFIfE{H , #EHffiE IOOX , HH#&KH{
fifr4 40 X , LhtF.E+HfHffir! 30 X , trIlTfr:?*ffi-q 30

x " EEHffiEt3oX 'HH++.Kffin7oX, llhtF.affi

ffiffi?! 30 x , *lL4ft,s*ffin3ox "

zKfEH!ft* ( grain , l6&tii'd) &tf*W+Hf,?)tzifrX
(caryopsis ) . HXts ( pericarp{ovary wall ) 5fiFE (testa

Ef seed coat ) fr.Aft-frgfi!+f++*nX , ft*+tHWA\++

Itr " 'dfr,(husk , fliffiglume )HEf;n . ,fBn?fizlfrb1uX.

XfrEffiffi (bran ) AHttrfi"*X (brown rice ) . fi"**Xrd#

tr,'fIftITf[+LE!*[AffiEfEXEIEX ( polished rice )'
vffiEff;XE . f+Effilfritr( aleurone layer )f[flHHH!flI . f
YL tr HlrEEAt iffi tSt 4' ffr #n{t[! ift{[r}* ( granulose ) . fE

X fi fEAEEH! sox, H*20%* A /*ft,' fi"***ffi FIfff

*E ,EtrF+TfEAH! 6s%4.7oyo "

7 ffirKtriifr\+IE ' fFf&,*H**ffi\tElfEffi , AWM

tH 5 trft fl E, f$9* l* zK iH tW,, ffi lY?^ht*tr', F\' + tE + ffi fil ig



ti&zt*+*
,,\

)€ffi lnl zK{*fi /E 
"rlrrd 

F,lt. +E 5'13{'f ' EHd A r B E! p'

i6)fiH - EFil . Ufi+frHE+fHrE , #-8 tr,&fflHra#6
m*Il*ffi tEtHrE, H ftA?WlEl[fEX+r wtafr w K "

7r#$Bt efrEH
+F*ffif+H!+Htr-ffq4,.T 100 X

jll -.1{ 
ffi tr+ Ht 4 H ffi 

"-I 
& j8 1 6 0 X

iE
iM
EU

ffi bb tt
* #* #tr Et +

ie ffi ffi

ry
fH
ffi

T
1t(,
h
?EI

*
ffi

W,].f
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tH . rKhfiiEaEfAFIHfrHlErH, +I*&E&{L
EEFIiHR " iqH*& ' 

^+)ct*frtut*L+# 
"

A. ls31 + ' [fiX (Charles Darwin ) *+6f++[ff
tflft "r#t€" ( rhe Beagle ) Ef ,€trEt{IH'ti}l'tEfT H

ffifi++fr\4*rlF " fr+Zffi , Bfi IfiFl {a*tr\x9
H-f , EEtsiilFffHlHf&rf,Jlol' " tt Lfttil!*LffibfrWW
ffi ? " ruATUtWtfr@E, " ft+ffi.5fiiffiEt/tH!*frtfr. t "

F.EN,ILAFI+*

+HErtH ( crust) LillHA, *f:tltKh. +--. . [B
x,D)&.&ffi+.wyfrirtfr\fuwtr1 , 6{fiE lx,tt v+# jJf+
( weatheri ne ) 1ffi6L1 IX,k rtntFl+Effi ( parent

materials ), *EH%fr.KffiffJfrtl4? lL+lEffi mEEflT.ft

fr*HlEffiffilH . +fteZ, HEE+HZE ; trtF\HEffi
4fW ( minerals ), i*tt !fr+ efuLfi HIAE " Irllf:ltlfr
TILfrH ( granite ) +H!,-s-.E ( mica ) ' HTFf AHlfry .

#tr\ffi#tfi , ErzftltrE-4 ( q.uartz) ft HIAE' EltLiF

AftAHfft +H ttiH E E r€Pli4l:A Hq- ory *+)t# "
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H ffi ry + E! +Bratr /' + 24:+ H tr fr\ &*fiifr-art' fE{E

FI)!4D,t*tt*rcryrJfi*fr tfr ."*ff ryrtxl+ffi +i&Bv#httrK
,l , rtlffi{1FH!:fi|Lffi (carbondioxide) 5FE)t*l[
tlif:hlFffi , frilfrfifrlKlLeW (carbohydrate )' ERIIH!

E fRr4,H+ , ffryn*ffi,ltK " Llf.E\ztr , x E {HWfr\Htn

ffi'XElJ]+H , EE1EI4 .

t&ffi LL+htfi , tHW{+l^ EI U&ifl lt f tl L+ *t+ffr lL+
tLR, ft m H+{H ryrt&rH HKfr HHtr tE+ Ffiffifr\rH #
)L*RH+xffimE " fr.BW)L*+ 'ffi' (carbon ) ' A
( hydrogen ) fflfi ( oxygen ) trIT+LflzKt]tr#4l " +HW

fr\++nffi ( dry matters ) +' ftljJ e0% XEts=ffiEHffi
n-+H 2TiBill/t* ; * H iEH! +h' 4\ETY:VtffiPft sx

EE " *mtse+rlH!'f*,U- B T,E' +H+rJ:8fitr1*,fr11H

#+-K ( vegetative growth ) flXfH4.K (reproductive

growth )' B&X Hifftr'].fi ' oIX&fiHtHWA\ffi*A

h)t-i'.#,
. XAH+nRflEF,( nitrogen )' ffi ( phosphorus ) f[]

fT (potassium) o

. +EH+r-Rrlffi( calcium)' # ( magnesium ) f[
ffi (sulphur) "

. 'ffiEr-F'fi,EEiztfi ( trace elements ) l1ffi. ( iron ) '
fiflE (boron) 'ffr (manganese) 'flEJ (copper) '++
(zinc) . fH (molybdenum) fflfl (chlorine) "

Hfr\ffWkt 7KfE , ffi9l]tsry.n\W( silicon )*fEHXefr
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#ffl]Hffi xf )fi H E ffi ffi '14' E [L[+1fr.11+)tWWH fut
4."

#,-ffiWffifr,#ffifr,

&ffi,ilffiHfu:uR ( essential elements ) Z+ , lFryrJXt

ffi - qfr. fryH!ffirFE?RH , ffiffi+r*+H\W+4WfrlFWffi
"frBWLlf.ffJF, - ffi. fry , -EqEE'ti*fieiffitr{Fwyy\5H.
HH! ffi ,R, WILT&RlY',fr JEJJDfi flE, f IJH ts = f,F (F+,JH #
*fi * t['r6+ 8, D)jBfi tFwS + &2. t6J W# h lXffi *
E , itffitifrlFYrlfr\I9ffl+ "

AtH*+ , +ffiH6f+t4,6$Hlflfifn (particles )

,H#ffifr.. HAt , fR+8ts&!fI&H!fn{e(diameter) , Ef

DltfiiEf,#,
. Aifr, (stone and gravel ) ' fntlffiil 2H,* (mm ) o

. irfn (sand ) , tfillll+ 0.024.24)f "

. )ylxri ( silt ) , #i14.ll+ 0.002 e 0.02 Ex .

. Afixrn (chy ) ' fi174.tr 0.002 EX .

E4TMXifAEIHIiE,+, E D)/rl fi = f+Er&6 lE k!+
ffi:
' i4++( sandy soils ) : ts-+4Pl;tEir+nAEH, iE

-f trzft{tjfi, lf,7[Jlgg (poor soil moisture conservation )'
6f ffi*hfrZ' *.ffiffLt{* '*filFED "

' ffi*.+ (clay soils ) ' ts-+4P!+Hffi#nAEH ' E



t1ffit*+*
go , '

5trzK'1459 ' IJFzKTR (poordrainage ) 'nf ffi#h+
E ' tffi'K* , +H'ftF#' YffHtYEi? ' ffr{FE}E "

' H-L+Efif_t*(loamv soils ) : E-+4H!ft.ti')\nq
Afi +nE! A trE +, 16-1ff zK'14{n H., {*zK{*fl8,6E i f$

^' 
HW.+AAEIH, +mBfnfi'f4tr=, EIEffiH!&

ff+H "

#&ffiAHE)il1ffi

+&+H!# bw * E ETt$t"ffiffrrryrtzrf, frA
6'14ffi'U*TEH!6ff Htll"ffi (organic matters ) " BeH
f/tffi -#F r) *A'ffi.+WVe. L&dt%HliE'{4frfi FltrW' H

**AffiWHlBrf ' f&fi5ffi fE " +.EH!6fll ffiE u)tfil
ffit#'
. "ffiWHt)Lffi5+rlWHULffi (fresh and partially decom-

posed organic matter ) , i)t+HW*trfXtrfr\rllI+TJflSRT]E

*Htll"ffi , frftfx ( peats ) EF+ftA4Itrrf|+ "

' +HHtHffi ( humus )' H{Hffi'8fr*ffiHtnlLhqfr'
AffiFIHlEtmW (organic aggregates ) ' ^H+ryFIr|
)!ffifHEA (humic acid ) ' fE+EffifHffifrTEi#frtj
( solvents ) +Hli6fi4trft1%fr@' ETXAHfi =f+TIEIP!

fl.tl " yffitflffi?4frAfi"|L+fr ( sodium hvdroxide ) HltI

Wztr, AEEi#fi4H!*F'}ffi N fiEtr#ETRH *
( humin ) " fi8tr*Ht'l+ffiTifii&' r[+ffiryHlE*ffiei6
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N fiE 6{ EA El rffi {H m, fr ltl*WETHeiA&+H!#FA
ffiNEEBAElHffiBA (fulvic acid ) . X-hBmf+€'flt
BAIEJEHATfli{4 ( colloids ), EWTE"FXr-RE.+fr

ffi - a - F,, ffi . fifr . H+E{HmH!ryF1'J'l+l&, frllffi.''

|LilEfr\itru#.' lE#'il*Mf,eE ' EENI+^ " IlLrl' HtH

Ea6E,fE.ffifHwilytkri[ B , tE H {H Wfr\ +_fr ifr )1 ,

m E BE ilW+* ( enzymes )fr\AFXffH ' ,[ nfmrEfr

VA?fi " ffi fHHA & FErgtr-tr* €' "tuffiE%frtJKfE' rH5E

+Hfl Err, X &.iFi th+. W+fr\z?Xr*Afiilfr#.tr H 7 E!

i5* "

L*+E#*.WW

€'fltffi E   7:&2ffi ' -SE rI H + &+W hfr4fi --*"
lLffi , rKtlfiilfitlL#, E-#[ bU]fr'ffi+Wfrffi e FXltffi

fr\HtL{+' a.#+H!ffi +W-fr+.LHrEffi ( bacteria )' E
H (tungi ) . fiY&ffi (actinomycetes ) ' H+ (algae ) fll

IF,+.AYrl (protozoa ) ,Elt' &w'#\+.W+ 'fElgffi
( rhizobia ) AZWfrllHA[FH (nitrogen fixation ) , HilE

( mycorrhiza X[ - Eg ffi + fi [+ffi HE r] fi4 H dA +( kaolinite ),
ffifr{fl*H# , frHflffiA*ffi(blue green aleae )HE5iffiiI

2a( Azollapinnata )*8, trt+'-1+H! A#, igfi +r#+
fr\F"R#h "

rHE[fir& L&fr+HfrffiiHF ' &E^+4trffiH+
HtHffi " fi{tH!ffi HHrErlE "tfi)1H#THHt" '?i.fr.
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IEKU Htr EiH!+E ,ffi**ZTA , g*.21FxE " LXW
7 /\ +Et ffi Htr Jfryft,L, E D)l-RErrt z,i)rtlBpf:H {X

fF:tH,,E+IAi6WX#+1W.. *m, fiXxttrtzEa
HrT* ,#EE*ffi , )t[!lA9.:.1ftffi1,,4\4tr4tsX.

HT#iEI*EPtE

Xq*+,BEjtffiHl#iliEiffi tr ( Muda Irrigation

Scheme )h+ttl, -+*+ffi'-. AilX+IHz'L ' f*[E
tl 2-A\ lKH H pn {H{ft T 4.5 H!5Em Wr&FnffiH' fE^
'&llfti*rtH HK, H il! fiffiET#ffi* trT 

^:ffi#ffitrfr,E " A:frt++xtt&!1ffi f /'ft H! TW Y+h' D)H 

^%WflFiEiX, WAAWA#X lime )Plf++trEffi frI1 Kffia.ffiek

H ' H*t*EaiEiffitrEffim'EtB ,?4frey.H.ZE , E

HH E+H! ffi +*.FXH-+tr! H. Bl "

trxflHitiHiffi x l^'fnT#ffi fii6 tr pr'f[PltH H Bl,

H + r )U HEitntJ + HtflF tK. .4fiZ" ft#' trFIEzKifi z\fE

fr , w47 Htr4d ' tfrtrlg,itYEi5*mffitBmr}.,, H
HlzK E :-t9* Il++tffr fficlt.' & REitt *.ffitfrt'

HEtrt' ,[H]8,*,8 , "f(r" fra?|Ni! "ifr+" o

E-Z, EIJl[tr&,H,EftX, "i6i" PsrJffiEfi , F-frt5

lUt "rf.+" " tB- E.X*7 HfAVh ' ,,\+{+{[{EIE

t*Etll,z



<,*xt/(ffE fr\*R nFJ

RTFWJW+HjJf$ , ffiEtKh ' lflH ' FE)tfrri*+
, I' F 14 rH tr * H! f I i',# Ed a, ra fr?rflrf.fix " fi ,^. 1R + Ht x[

*Erl-=*xt effWWWrE . + trH!fi ffi +, FtiE,*T T'r'
ff'--.q&#fri6a,l,H,,H,tE XfrtN<1D , lrllrn "'fnB*#+ ' 6

f[ HqH!-."'f* + A;EE, frtr4H! E Bf E, 4l&Ii+iffi E Eflt " H

FX ,l(1+  fl H A E / | t EI ffifrtr €tN.' 4+rtr E ffi iffi iE' 4X fg f IJ

6Htr)N' tt,L.H!'1fr'lH,EfrHtgEfr{Fii+' "{fNfuH{t' Y

AhH.+." nEXiffz\& ,it\WfrftF "WL4^!HH 'irfift
,KIHHA " EftE?IYflN, ILfrIfrHfiI. ",,

tLrlil,EffryafrW.

A& R,L. El F, zKliFfr frIYlF+rt*.frHlmi& " +H+
A\ ft+lLB # r:.#.,ilrfrtdfr4 + rK+' t nt >) fr IFWJfl\tW*Brh.

Llk, Dll*ffry\+KaHzffi "

D)rKt{ihlrl, EtrHfE{F#+JrFXKfrtJtrl4E' E+F+

ffitr,ilrfrftloooE*XI ' m,E Xitfiiffffi,K. #ffitrT
/8, & R Z' rfrikl*fi\H &ff+iHMiqDfi , * iffi ,E f E'fFr.IzK 1i



x$5****
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HleIEffirR, X[&HP'f[{,eF .

trls;rizKfEEinFfr ( IRRI ) 'ffiit ' +f -1Afrfr\t{i'dr5
ffiftJffi s000 AffHlzK .

tr{ilFfr\ffirKE ( water requirement ) H+*9fl1'-alR.5 +
Wfr\fuNIq, D,{FE! trf+,tlFjffi T IKIIWfrry-'I*'

Hz'= : ..Hf=;+THfi= 
I #ffrg=

fEff H!ffi zKEIH'&Ei{tF' + ffi ' re45 *f f+i*mEt
*. "-1{*.frffi , ryH*ffi ( transpiration ) 5zKffiR&
( evaporation )AEZfEH ' ffizKEt,ttrHff " *fl4ffHFE

IEfrfiTILruFtffJIKW " 5 zKfEiEffi E ZTff 1T9E fI{H!R[4

ifffi H'f ' $HffiEE tr tfrtzKffi4lTrt€fxfi tn, ff HF +.

1fr171\EhzK)r " 24fr#*4W lt )fr41 hffi+lLffiiFffi , Ef+
EhlVr RW+fE*Fffi EE fr.t!.T tKrl6 ffiffiW HIE{t tr " ft
zK'f* fi EHt lH ifi,T, fR #[ +16 tIffi W zK, D]6frlilt-frt4fifr\

,Khffi++til'fu " Wn(E4iffitr (seepage and percolation ) H!

*ffiafriJffiffie&

,KtriiuxKmffi , fr + kh# HIEA9E 2F, ( aer enchyma

tissues ) tr*frttr 81. , EEtflT66lHffi4'{Ki*HlzKE
&[Ti€zK:ltm, 'r.LlI*EEIEffif[tEH " EtrtL , {*f#zKE
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ffiffiiEIAA , BIIEIT4.i6H7K' EE[Ui#iETfFZK ' ffiE
Hr^h#+K "

Ertffitr' 7Ktr{itrk?h# " lKtrfr\ tFl*Ht*trtrlfiJr}F

fr\H.+ttEXK . Efifi -lFIr) HH! E tr{*f$i* zK tr ( t0 42s
EX ) Hrt\h#' +fEHHq&g{t' *ffitr}1FzKT%fr\i+.

t$.' iFlk.tr ( ffiE 1204,*) tLtlfr.FXtEHffie , h*4
ffi' tTa.*lg , ,!"t&zffiazlgu*. "

t$tllt (spikelet differentiation stase ) EtrHtBtrfiffi
( heading and anthesis ) EzKfEFI&iJfE+EffizKH!Hl4

l^EtH tlry$H' ff#f[ tht$fffiqrrtumiX " fi XE&ffi lf, lt
FEffizK . '-."71( stomata )1Ltrtrffi4' ' - AlLffi.( carbon

dioxide ) fr TEBEHtEfEFtr[+Efi, ytAlFffiiI+TF# ,

)K fl r ffi tJ f E f,H ffiffi . 5 RfrlLW tl 4t''l+4frfrAtffiW.h *. ( meios i s

or reduction division ) tr[fl , ffiRdliilBfi ' AF]fi'r' .

TBffifiEi6iffiA5U

ZKfE&4HtrfE+FtrffiHIiHtr' NEtrfoIffiF' &trfE
ff H! ffi f+ 7i E mfi-fpt fr\ *fril " *fltffi H' ffi ffr ( j aponica

varieties ) H!triH{K , mXIIfE ( indica vareties ) H!triHH "

E AzKfEf{#fr S. Yoshidal te77 F-ffifrtrfrlFtrtuXK

5 &ffiFfi #EllHEZtr' lF fr D)T fr\J#rt,'



tGFaited
a). .''- \L

{Eifrt&ffi ffi{ftifi8 FHiHH ffitrimtr
HFfffi
frifrffi
+L+8ffi
xtH,f*&ffi
,iffiffi
frtt$trtFlffi
fiffiatLffi
ffltffi
FIfl*ffi

l0
t2-13

t6
7-12

9-16
15

t5-20
22

l2-18

45

35

35

45

33

38

35

30

20-35
25-30
25-28

3l
25-31

30-33

20-25

ffi{Ffr.K&HffiffiWlffiE ('c )

EiHffi5Hlfltfrffi ' {K-..iHH{EfEif trAg( low tem-

perature injury ) ffitr'lt{ft . ASFtrEFIH!+}EFHIEF..8

tfr , tl**.[fl ( failure to germinate ) . HHFtriffi
(stunting) . rtHilEe (leaf discoloration) . tHffitr'ft
( panicle tip degeneration ) . ffif,H{e ( incomplete panicle

exsertion ) . #t[Ejll( delayed flowering )' Tf,f; #H( high

spikelet sterility ) f[Et"P,{Trg ( irregular maturity ) .

&ffiffi , ffiE3s"cfflHlHA,fEfE {Fpflllfi+fr " H n$J

EIEFHfl*.@+fr , ryffiE,ft (white leaftips) . #Hffi
ffi ( chlorotic bands and blotches ) f[ ETIHfiI ( white bands

and specks ) , BtE€)ffiEHfiIflTfEryt . Yoshida &
rfr., *llffiHiHEftltr35'Q , trrfif+HiHffilE-4,H{ , 4
A+{+tt+EH.
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2m.f-FF-t€P-

F tr zKf Ef{ +Xfr\ifr Xi^h * llffii6 H H! lHtr h 2s" c

4 30'c , ffiHiHHN qO"C4^45"(, , E{ftN t:'C4 ls'C ,

'fE5--.iH'fK a zt'C&HT 35'C ' lL ( anther ) Hlf#Ht
gfrlw[fiJ. e--.f'l*rltHiH ,fr?lfrlatftftfrffiffi ' H6

t4Wt\HstTt^lH!ry4** ( chlorophvll ) WtltFB)t '

Y-r =6,lL-6frfil 
rK4LA h iffi HEEH! ffirKlt hW' 7Ktiifri,r4

ifif E, ss%D) Lft**HYceffHP1fW' * H iHHIH
+-f,tiTffilit sx '

tfHW +W+Xffrffi frifrX' H f zKfE ffi ffi H! )t ef W

(photosynthetic products ) Z+ ' n90%*.H+HfHtrtr'])tA
(Fm . ET-EtElfEm, r<tl 0%fr\ffi.1Kft,eWfr+trS{Htr

ff lI., H+30%E+HtEBtr4trXA{fffi fflJE, *tr[:F+
AfT (culms) fflry$H (leafsheaths) EH!)tAfWWlLffi

*H! "

zKf E ni,t E! EH f r tr ffi #FfrVD) IL+f E lE E! fr # * ieffi

X.effffi, trtLHfFlzKfEffiffi ' H#F4 (plant type ) E
X*fTA)ft ' EtHfE€ ' #ycF-rl' +TtrEtH#FHE#ffif[

ffi HE{)tf[Hf B{)t*ftIJ fr+ h' fEHFEt "

ftrua zr, -fl ,)'FE)t{#.ffi&t{iffit' E-frFr}nIJ

iffiHEEt' " {HEfiiilFXffi+K' ffiXrnf.Wffi,')' : ffrlF

HK?l*1grfrIE ,iffi)tnulw* , #Xliflffii.ftH!)t6E '
AIEBfHEfEHIBXfUH +P! H ffi . ryHfF+Ery
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( Leaf Area Indexffiffi LAI ), tHiEa*+mfflflHrtEfF
fl\t/"lq,, T+fHeffifiHffi#68[99 6 5 8 Zlf, , ffif,EEf,3

fr+ 4 e s z Ft, Hwtii|Ffrafrlffi [B)txtfi ]HrH! E

4ili .

#infrJ ffi<**l+

--.{4fi iX,5)fi H HH!& +.frH M +)l X " XfEH)fi
( ilifftfEffiffirice blast DtlN , E+HtEffiEfrJIlEffiErffif[{K

iHH! --.{E' )fi E Fi trI BAP' Ek +. . IEI f+H!,, N H iEH! --"

't*r,ItEtEt ( brownplanthoppers) fr\fr.HHrtlit " frHtffi7K

BllE, {[xfEffiBEt' fEEt+f1T+, fTtH]TiEEt, iffiE

iEHH ' iB-(Elt& +fftfrfr4K4.8#fEH .

i* x7 ffitKr)' - iHHfrXFfi xffE{f Pfrffiffq, luR.6.Tn

'fficEEI+X-rf[)EE . H EE#H! frDr:14#.1+rHdE " #rl
f rJ H tr H Ht',1q.+. l+, Ed e t+ +ffi [E - iE iffi f I fa HE ff t ui

efrm , RRWAeftfUffig , *Nlx#W "



tr/Pfiffif+Pft,RHliEiE KW

+l+"+ffi ' +\&E+Il{{H!zKfEHifi+'L'*r ' EftJffi

fHBf HffiffiHtzrYEHE , *"*RRfrtJfEfHiEEt+EE ' lt,L'

i+iffi Et[R H!{'fi 'lx, 5 hkE, T tr {+ iffi HEt itrtH' ift ffi +
( r{f gU[Bx ) Effi HII H . +\E+EIT tE] xt{litrfrHrH!
Rf+iffiE,L.HltLffi , "Af+fntrft-f+, frftlltfr\ " -
&#+,E,^.+Ifl , trE-fn#f ; -MAf+4l-lE' *[
*KfrftWHlAfn " +n frfr\fffi^EtF,{7, oI Xro,+H+
u&d tz+fr F\# e H! ij,' iH " ffi X fr il ft dffi X, A tE E e n-I U ru,

-wilwgqffil3 1Elft !"

8fl6ffi#ffiS#

5 rKfr{iBfr , ffi N'4 +' +\A il- +f*-+ Rffi lfi 5 I

Jt' +t&Eru-ttr*-+ffif+&E'fJiftEH!ffif+{ttr . H.f,f

HiEffr ,TWtfrWTKfEHlfE ' H--tfr{ftPlzK*' mH

-tEHH!il4dA.
tEffi J t E & jn t +H! ffi X4^Fn ffifft ( uKfE*iJ*fi fi )

-fl , FEzKfET,rHr , frr94e+frtJt26+fr. (tratE
l.8ert ), +EHr[ le854FP!358fH ( €^tF5.37ru )'
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^H + EEEHT tr * Z-, EzKfE#iffi f+E! t+ttHElfr ffi
f " ++^R*ffitrfinEHlE++ru ,etr+HrizKfE

*ffffi f+t tr'l\++, tlfr4b\ffiIgKfff t{B .

tr tr *rrzKtii}_';tF:WY, A 1 e86+tr[rjr+tzKfEEl

i.f A +fEE H! ilI E +H fr , * t zKfr{iblffil+frrrHilfEfFf

E.ffitrJ2O% . frR1LfrtE+'A, + -fEfEEHTtrE€A
tE 13.7rt ; trfifrlA, NKIIJfEffiHFEtrEAtE l4.4rt' E{

f+H!ffir , ttrt#/\RHlHifi.
tr[mzKfEHf ?{,Fn (IRRI ) T teeT +F#fr\%it+F.Eg,

zrr, tr trfE lFfrtr'?rp+ 40n l^bfr , 5trFfE.fF,H.HfFH!
2t%8fr' +.fiffifXf*H+t,DlB1Abfrs.e rt , fitrryfE
aBFH! 33.3%trfr , EE#tffi tHlfEXEr trfliH ffi
tr " EXfl,E[tr, EffifEfFEfF)!frryffit, r4 4 + 200h

Abn' fi trryfE{f,KEfHH!2e%8fr , *mtrN+{nEfF
fE{ft , ElArfrRH2.srtffiE ; &,H.FEtrffi ' EU+
fEa,BtrH! 22.1% . +E[mtrfEArEp!#F , 4+-t
Egtr*E, RfFP!ffirfrr[,EEEH!#H . +trT 1ee0+

{t+ffi , H.ffiIl+ffifr+B&tfi., ffimEE[tr, RHXfi
66%fr\trijE.f+ffiHfHtifi{tffif+ ( modern varieties ) .

w+**l+I1ffi|Il1

AEr*trU ,lt%trJtiiffi{[Radin . Seraup . Mayang

Ebossf[ Subang IntansT 19s0 . 1960+{tEl^bfrlyfr?#.

t+ t.s azsltH! ar rril E " E,t'l te 64 +1 l/f T Malinja ( H
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Siam 29 ftl Pebitun tgd ) , D)&.196s +llll Mahsuri ( fi
Mayang eboss f[ raichu 65 tHd ) Effi f trArI+ffifEHlfE
ffizffi ' AF+{fifEI+4E1Abn3 A 4 rt .

H )^1e7 2+q *EU & \LffixH.RFF ( MARDI ) FIi
zE, rafr= +*+^BrH![fi X,5Wr r{F, {+rBH'fr X
H! Hf,FFJERffi# , *Th?.tr,HlzKfEfF{Hffi*T IFEE
H!,HP " %\ntrf,.+trFtJ&RXHH! Rf+ ' {\li1Y-tHufr.'

* hTlffiA\ffif+Et HriF, E{EzKfEld I e 6 0 +{tx
Mahsuri'-ei^rn+$l 3 - 4 rtHlt{tEl, tfrfiE. 2r Er_iul
MR2 1 e €A tfr 6.4 e 8.0rtHu{tFI " frE "-#wjt, trH!trf;ff

E , MR2leEEISIJEAbfi 1o.7rtHlAr "

MR2 I eE!,fli M*tn, +-E-Ly'.+ r Lffifr,' XNtffi
fFfFfHunz slHt \XFafiF' Ht oI DL +#-+ Hffi [StJe
H,HF , +++LW. "

-+fit RflzKfEffiffi , HAI,il'rfr^H&W++q+
t*,
. rEH ' +{iffifFrE4rr*Ttr",fi".#- - Xnry. #*#
fxfiE.

. ffiffilf ' frX+H. XtriHH. XiEffiH ,Wii*tPrtr
trffAffi,f^E.f+.

. FI"p*+ , +F,{4e4HffifT 10sXA tr,D*, HItHtE

,n +f Ef +fHE!'f F ffi 'l+, + -H.iffi 'r' iHiM zK 1) H! iH #[ "
. frE,l4rfi , Rfimfffi . m-f* - m"'Iffi - m-f+ - m-'l# - m-fm

'E - ffi'f*h[&'[4 . frH, . fin,ffif[fr{$\lt$JflV,h, {668{*iE

HFfrf,eF "
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E H#tr #Ffr#trE

-ffqffi H, -t{it R.ffif+Ht6tr+++'W, frli-EH! E

ffi+.l+5*hrx#,l*Ttr EIH! " Hrffif+T{KrEE , *r]l
'+ ffi +&fiET f tj H! H tr tuTtfrWilfir, thfil*,F-t+rI#H! Hft
,*ilfIHF . 'fEfizKfEHfHt+ I+ETt^EE ' Emt.#]
,BffitTi#' ffiTil]ETtftg' &ffl|' fl:ffifltrh^r+i4i

tfi4H , ,4Htrrn1/Iffiifl*' #[A'fE{Hffiffi'HIfl,qF ' E
Flffif+tr.{t .

tiilFffifrfr\tffitE' i+rEie* T E*" ++lEl -t,&
tr ,tEfFf+fH+- ffi f+, |ilt+ lLlfr-f Hf+H!fi iE'I4ifi

E$ 'FEF4iftf[ffiffi'94. .

+ trH!&+X6ffirfl . f &fr6tr&T 1e86+fifrft7

*tzKfEfiH'l4Tp+HBi-tr ' fHH le70+'ft+ff0)* '
t6fHf$ffilljr{Jt 6+ (blireiA,/rR26 ) ' nEEf+fH+

{tElrgfi ffi Tfi +4EfEH4.f,F, #X Etr XBe)fr iHH 4'f+

HtEiErHfHm*^fr '14 " )tT HEE ffi f+fr )fi 'l4**H!xft
ffi , zKfE)ffiW+X-frk:x1vtrRffi*+fr'ttBtr ' frH*A
ffi f,F, r-i,fr #HTn'[tf[ zKYfr 'l4T lE] -ffi ffi Z+' Ef XH
+tf4ffi {H4 lEl [! # Hfi 'l+ ffi f++ tr i*if N xf ffi "

q*trUffitfilf-ft ' X[iEiBIX ( Muda Irrigation

Scheme )' trNtEfFf+{H+-fEf+ffi PftJ)ffi HHf EE
#fr1249fi., fr.141+HlfrrKt{iT.{F# E 4 "
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fr'i&fE€ffiffi,R#
.:, _: -

te 67 +, tr E X*iEiBtitt[fi t ffi #t&*re7K]fl f[ H
{eH4iqtrEH{, &)tL# h7 UlhxL+fEBlzrffif+tH, i+fr
rtRlrefiyn)t&Rt*4fH*if+lE#XtrDfE ( miracle rice ) P!

trllrrfE8+ (IR8 ,y'lif,fipadiRia) ' IR8+EHEFEH!

P eta 5 A'HElffit1rfr {SlJffif+ "'fft flfl g+" ( Dee-geo-woo-

sen )+tH'EIHlHi-ffif+ " tstffiffifr\XelFffiiI+H ,

Etr'lAY EliEiffi 5rEEE, tRXItn*, +{iffi fxrtr4 U H

B -fift ffi ffi li %filKt{iflaf+ H! ffi {S, H e = iBH! r{{FI " EI1H

ts+*rffi f+r4Etffi fx fr\ffitazE' gfrJffr ffi ffi ( rice

blast ) f[ E ryffiffi ( bacterial leaf blight ) Hlf EE* , figL
*ffiR-l+, ffi*J(VtRtr , 7ry'.lolH ' IR 8EF*HtrFzr

fE5+ (IRs ' y'ltffipadiBahagia) FFqI{t .

1e7o +{t+ffi ' HAruHf+ +xt*H fr*H!ffif+
Seribu Gantang (IF.} // Engkatek ,/ Secapak) ' E*+
?lE;t"Wt , *lJEIzlXilXfE&E!*rifi . Seribu Gantang

ts+ ffi fstrH H f fr m-f +EBA'EE!++,F., WttLfr +ffi+^I*

H!r&X , *flButr.rlrl'Hlrkl-4. ++81e77+, HtstrE
frfrH Xn 7 6% fr\ lKfr#fH T iX't' ffi f+ .

HT Seribu Gantang ts+fEf+X{Et[E ( green leaf

hoppers ) EftlRH HD1' XffitRE!f+{H'{E{H+*FH tr BE

( nymphs ) XfilJryfE#iti&itr' A?ffiL€ffiffiA 5fiffie*
)fi6 (tungrovirus) . 1981 ff4.tgg++tnJ ,HIXHIzK
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HE, frli:f&HffieB+ffi E rLilrefr\rrfE,ffi ( penvakit

merah ), EFlffi trftA tFH!2Ktrfr#.ffitfrfr , /t^HEf+tH

Seribu GantaneElzKEl, )fi'16ffi tfE' HHIHEHEXY+

E+tdlt+ft *41fi z + 4s0 )1jr " HIXB!+,€AF, H

E.}bfrE+4.5^rt, ME6:rq EE " tW* I\Rfrxt t*E
+Mtfi ' R tE TKK'Xi{HlE}H+'feffi'ftrfr E B' Seribu

Gantangfl f ffi f+ H tr llr]r tr{i42 + ( IR42 ), 5 4}&fEf4 un t

5 MR84 4I{t ZE, ?rtriiffi1..4+E$I]lttjffi|], &R&6iffxt
,[+fEE!f+ THI|RFT {H, L' "

*.fl],ffi.ffitH,EEft

MRs4qEf +MtTU.rKfE , Affgfil' ,l#hlfr'
ffi4Hif , tHffiTA+R.' TWfutfr!*fw5?]tfrffiR€ "

aHffiH + , MR84 EFt..p,{fiif* , trffiT+fff+ E tts xtr
E"F.Xaf >)qytr . E +fEffiE ift+'h E Elrfi flE 5 )fi H, E Fn

iA , HE[F{trlAbfr7 rtXtHU]tEl '
E,tl MRs4 ET 1es6 +trrtH&itBFFlftRWtr}-

tr' f+fHHfiffiRreLf+, + HEXIl4*trI[fEffHEH.t.
*flffif tLf+fHHlfEf+' fRfE&i[SEHli]fl A' tee4++B

/\tt4zKfEf+fHtrtr' ffi[ s0% H!zKEi&*]MR84 q'
ftm , tHfFf+fH+-ffifFHlzKfE ' E&'fH)ffigfi2

HreWm q.,EiE . HT MR84 qfr E Ettfiffik1a?hffi.lt,,

d D iLffi Iflffi Xanthomonas oryzae,l'l{Htft E! tTL' zKTLf[
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lfil1 Lll , &WHR ( vascular bundle ) t\tr+Xr{, EEt
Etf+tfrfriq.E, ffiEila*Em " ee4+fr\ffi-+fE, Ha
X lt, Y$tsl%fr\ 7Ktr{i*fllE ry+fi )fr ,*+, "frlh *fltlP- fr
R#W MR84 +fEf+ , iffiF ts%4.3ovo "

)tl ffi 4'MR84 €Hlf+{HHfH, q*trU& \LifrX.H.

EErT t s e s +T)lt1ffif..W/l ffi +*trH! zKfEffi fS, Hlt

MRl5e 5 MR167 qfEf+ . 1ee0 +{tx ' E-++fffif+
MR18s ( CYl0s6 / MR133 ), lir4fi.'e++'fifr\iPlfi7_
tr , Etr,t4l|,Affitrffi "

EBE#{*#EUE

2001 +' &)ILSF N T rgrE q*trI[ffiXiltEfith Lfr\

fr?A?h, ?*EE I +fE&FX FJ 6A tF6* tontB+ tr f,ntr

E. MR2re (MRlsl /}la'P.t37 )H&)ttSllEEW#a+
trfE&, +6l6)r1fr1[f iZf+{Htst*ff ffi f+'

MR2le {frxE-t.f/tRH!ffif+ , +HWn l0s xE
Ir1 X, tBf,{In*, +xiEHx 27 fr.DlL' xtfE*)E . 2r

fmffi . E +tfi)fr x&l61,El EEEfr'l+ " Elt#tstffif+x{f,R

trHlfE& E \IAXaJ, fE{RHldq}AE E ETE "

*Etif H, zKfE E ff E Et[t$lftl lFPt ( setf-potlinated

crop ), H ft+{#-fri.frt%D}T, *ffill\4ft.*frlnH

{x++ Hf+rtEH!E{+Di* .
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ElEfitr*r+ +tfrffF"ffitt HHliEiE KW ' fii^i Xfr

'l'E-+ffi +[. 4 6EH!tr]8, {[ X TKfEH! ffi f+ttr+ -, ffiilF

HxfHlEfFd\4Xf.AHf+r& "

fEiFffi f+ffi W'ilLlt' trxA\y.4N'H.RvlE *4 tr{r
TLEE?

+t*trE! IR8 , N.X.Peta - llZ:EiHtrffiB '

+ EI Eq *i.tLffi '

-&FEfr&,f+H!
H#[fBffiil 20o .



+ EIT I ee8+ p.+7 tnh+ nfr\#Yfr'R?', E'i-frt[
ftiE 3 lLfr " frIAE,H.IE1X7 frilLa8trfHfr ' EFt++

ti*zKHlHtrEA{r*FH' gF6#ffi " ftf i*zK&ffiE

HTT , EFff€fftx, fr54*r trtr*',fn'4d^{4f '
zKaiftt . ffiiriAfF _ |I#TWHX " tr,H.rEeBIHT,K

t&ffi#. (Effin+ffi*) +Hti6#ffitrR' "TEtrf)FaH

T^+xttEftfr!fl+frj " xfTE-A/\+HlE+fU, tH*
#trx{+t,f itE 11 wF-, ffi +t'fllffi }x H!fi +e tr ffi mlH 

^ 
T .,'

Ell^rrE R#iLfrn

I41H{*E+ Affifr7 &ffiR?frttH trEiX' *rr<WH

til.fttll,, l))}-ffi.'tt)JE t+*H! &it&E ( s u s t ain ab I e

agriculture ;, fr ft xtRBHli/.i.R5 7 ffi 'ilrfr+ftrf' x{&{{
I4hH#IH,r)rfrtwfr , x{ E ft 4.f; 84ff i.RP! ffir fr^T d
,fr. "

Effi+ ( ecology ) tsf€iFlilHH fiffiX oikos ( trFfi )

ffi logos ( iBHfflX?#itH!+ifi, )' E-fr€EX' Ef,+E
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[fr fr. &ff+ +W 5 E ffiWtHz I 
H] F! X R, D]&:rVrtt Z lnl 6E E

EfHift+tE!-ll#lol .

fr&?nxBHlt E *+, nfrt$HtHtrH!tritE* .

tr #, 5 4IE t+ irt, fr E A?FEE il t Hd F E T {t
( offsprings ) frtl|tr ll+ , Wl1#j.lFl-+Wffi ( species ) "

Irrlkt ,AH,&EE&H!+}J#fE (oryza sativa ) ' HiE-+
,4E/.+KffiiffifrrtWtl4LZF, ffi#5 4WF EY.IN,, tr
tr 5SIHffE(oryza rufipogon )E*TIEJE!Wffi " ffr|F?4fr.

tHfFf+fH ' Bftffiffiffili-tt+-rftffJEb];l4til+ , +lEJ

4He FLtfrlFFftr+{4 ( population ) " r4frtlfrryffl iHiM m 6 itr

ff EtrtAfr*lF*lyt Wtfifi ' ff +#+ + f',I t fE lf Sffi(l..ce

habitat ) "

WH ^Hlfrryrtf+Hl/.{e, ffiff +ffi*4 E[ fi I[ B #f ,E F
k1*.1N," x+*ffr&+Wffi,{[4lEJf,f,+H!*H . EH - E
ffi . LE . [++fl6++, EF{iyF+tB+'tV tLtfrll]l-E-lF
H . XtETIAWffiW#W, dffifr+EHlfE,ff HtH.4tr nX

T fl+W ( community ) " +W*+l*trIxte*r4thll-)t +tr ++
E'I , TEtrfHHffiEtiJ' tqafrUnffiffiElt..tr , +trfrlltr tffi
'{E]'ftrnfrV,Ew lN,, r.mrgnfte -+r,i,afr\ . f,etH! - tE
A+HHIHF F"tq 'ts++f6ffth+#R9fr. (ecosystem ) "

tfrlF +#R-lttl+ L/n )v E t#,

ffi{F+#llw/ X
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tl * fr fF zK fE B ft f+ tH ' tE h iE iBt fE (F +-#R4fr.
( irrigated rice ecosystem ) o

. tiEiB[iqffi Ht+Hr&tr, Mtf.fi+lr*l*ffi *NzK Xiffi EfE

fFEIEffi ,R, tThH ffi +trfE IF +#Arfi. (rainred

lowland rice ecosystem ) o

. f+trtHt[+W.' ff\ffinlrfr'Xffifrtlfirttrtr ' +D]+tii{F

h+wlFw , tifi)!Btfit*[F+.#Rrfr.( upland rice

ecosystem ) '
. {fti+}&X , HTfFfH+i5ffitr+FqiHEi*ifi6i*' zKifr

ffiEsoEX ( cm ) ,.i6zKffiiEK , tfrlFDli+7KfE)lt '

tT,ttiEtKtillFKfr, ( deepwater rice ecosystem ) o

+# ffi+fr\T4wffi' EE+E-A'W ' lf'flv+hfi\

tHAEffl , ffiHftg*Hitr',pXl AWlffi (food chains ) " E

++rtffitrAW+fr+ #F frXE-f ++t H!'fnE' X t'fiH&4
A+ + fft N H +lsh tr ( trophic levels ) " t[ + E'fft H +Fll tr
frrJHW, +HEji)t effH ' Yi**HtFBHtFEEW#+ifr

lKft,e?rl ( carbohydrate ) F " ts+ty}trH! +W' f,fh Ef
ff ( producers ) " &EIEA\tri{F5Hle+H#F1fr.il]#)1+-

FA . lI+HElyItr++iHE!'fiH' fr \+railF )L#Hv

#tlfr\+tr J,'8 t)1rfr)llHffiA ( consumers ) " y'.#FiEzK

fr+# %+ffiEgEll5frA "
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A+}#4H+Wtr

T{ircA+KilfE+, HHJEtrEH{E# . tsJEH-A'H
p/ (herbivore), lilrn&tr+Wfr., ftH+Wtr#lnBfl -
m , mfH'frEHHlxfit (natural enemies ) , {r[fiE+ . [+
+ - ^H{&l^ A.+tr 1( carnivore ) 5*A.++rJ (omnivore ) ,

NU5ffiTHHWtrffJffi=W "

WLLZII ' AW$!+tffltBffiXfr\'ffiHWfr+ , lX+#,
Rtfi?Wtrtfiliff iHr ,,\, \4{RA rilWfriffiW1\rfr5Efr EX+

W ll,' E rl + i* f [ + -:"' E EE i6 p,* E A E X+ fr\ ++n, f,1 h
,|fr$& (decomposers) . &fEff H#Afr.+'frtifi,|N.ff
ffi ( ammonification ) rtilfrftnYfLlEffi (nitrification ) fr\e
+:ffi .H+rJ,$lrn\4AEkAWhfr4NrHEA#Elr[[H{t+fl E

ffi ( Nitrosomonas ) SnHlLlfTffi (Nitrobacter ) #[EEEH!
bfr44.

E#A%+ffiAWX ffisR7*, H e+rynqfr1tr*

+H+'Wtr+ fiE AIEH!{iH . Iil*N, EE6!ffi€, ENW

a'Afn, tE.rHAfE^ttr!trH " tLfi ' -ffi+wfrtrIaEFt
)l'yffiLW$JAW , llrlf:l , tr{ilFWE+*[A , EfEfE .

A. rt. &. tE. X ,#[oI6EEfUM&fi. {Effi. ffi4'. E
Fil+H!'fe# . EefHtrreffifr\AWtfiE, ,Hllf +/.HEtr[+H

frLWAWW (food webs ) "

&- ++'tfiF,e,EH! 4 A 6%+, +)tW.HF A fr\ +W ffi
fi ( biomass ), -fltltrEftEffiiHffiA$JffiE " &+H+.
IyItr}E{rlrtgX, trI D)YtF\tAftH!HEEifE ( pyramid o f
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enersy ) " $!rl, HElri#fr\ TKHIE ' hlT?+ffi-thH!
t{ilFffiE+K, mftTffi -5ffi=lhHlEH 

- Hffi - ffi€

#?i#4H!#tq "

ffi xEA 6 2fr,9.r]t1 fi *WaF.rilfit' +F A 5 lHffi Afr\

f+{Affi EiE{ ru&tfi , W+A%EBE tr [f Hr[. ftfI " - H iH

fr A W EW ffi EW,flKlil1nW.+f Ati* ts+E H! 7K+' H X
frtJ +#^rh\4B*.ffiffiffi ift . llrlilt, &zK E EtHfFf+fH
+R4,'l&#99HtfEifffif+ ' Em-EffiBEEE , iffiffipf;H,/f|J ,

i+'ffrffiH ( Itr )' HEiEHiE-(EI ( brown planthoppers,

Nilaparvata Iugens )tE X fHH! 4 AI4}H ; 16 1. El fl :E* ts

EXN.ztr' frJ&[F[99f8+ , +fHffiT+fi , fEtH#ffi ' mE
Iflllf.' FEry616 ( hopperburn ) H4{EHH tiifrl?lfi.X
w+lD)fr\+E*r{t "

XfttrtrJHE++'J

w*j i1ts&,1ifiE^TfElFLd. tr+H!"fr+Wffi{tR " *
ff{ (natural enemies ) A\ffi*X*' -f,tttrID,ltlh=X.
i*<x'
' )frH'l4xfff , EI6)ffi€ 'gEH 'Effi 'l*HirtWffi*,*,
+ " ffillfr\lt\+ frA?+zKfEryf,S ( leafhoppers ) 5 -(

f;[ (planthoppers),ffi)frElEtrffi (Beauveria spp )' H

HWffi ( Entomophthora spp ) f[+A+IH (Verticillium
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spp) o

. frEl+xfrk, @+fr&*ffi8'[48,4, , {rllfifEffifrHE[+
(Trichogramma japonica) , ftWWAH,qII+68 ' YH#E

HHHIH# , EFIHH.,ET .
. fHA'lsxfrk, E+fi&+rHAgHH!8,H, ' ffififi ' f,+

+ - /rEH+ . q+fruHYL++ . gfifHAfEffifrlElH!

fEHrHf,ft (Lycosa pseudoannulata ) ETB+trfft '

Xtkq tF+rJ i,IilJW Xf.HHt F*'#\Y), lrlfuil' ffi €fffi

Ats H' lE-lH'fxffi -A'fEA . E ffi ' fr:xByl+lilpnia+fr0tuz

ffi ,,rtfr 
^+ 

f; +H!fr tr ff tr'+fr 5E\fi,Hli+'ffi " #,J' H

ffi#frtr ( q 5   +Eif; ) X4 fl HH - + l+ltIllHt+RRiX

 E+ ,fr+*+trtu*, /.'filroffiaEfiEBg, +
tr&Ri^E + te57 e le58 F|'s]' +Hffi{TiHxffi€HlfH

{*tr;i;rt' t Ll XY+ILRffiE' t"-"Rllk tr*+# rfr.X.

uffi, i+*&HfI+EEHETE)ffi , IF+r]tffifil*tlt ' iElJL,

&trHlmW6fifr+8ffi , ffi.&illt+Hfrt+ , &tFWffi+fr
a+A'trE! s2.2% , E,H, fre.6% ,*Hffi+fr36.8% '

H*frtw#'E+' ffi.&i.t.Xr{HqEffi ' rE+qfi qHt n++
EHT , E,H. fi,H.A.EE! 94,9% " H[LE]-[, , ffi& X4/H

+t6ElH[ t+*Efr,, xt&f €'ffi "

ffi+P#*ztilBru

fE{f 4 A6 tr 5 ^H-rufLtFHlIF&it +#Rtr ZrEl' t,
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trIf+E& {t k!H[S " r+ * flxffi +HfEif Etr R%{n+&W
xbf iB i6 Ht tEi+sft if; frj {! E6[6[66 H! ztffi t
( mangrove ) . 2Ifrff fr\fr+W+Htr4fr[iH^, Ef+fE
(prop roots ) f[fEtE (buttress roots ) ffifRfHi5 , ffiElfr?F9

FtrfSXiHHlb*@TftfrA, +fF}EA+h IE H H " IIL,I' LTN

ffffi&'HlzKl4+ , EtiF+H"+ 'HtlLffi+H' lFHtrAfi '
mr - H - trffi,Hf[trr{ " fizrtrtf fiLfiiHft, 4frt47 tEfr
H!X*E[H z-8, i6itrxtfE E H!{gfHqfi ++24 *wy
ffi " HJLt+HHlXItr+1e80+{t^, H tri#lEHlfEH

X*trffit Wffi+F, #XiEi$nt*iEtrFtiEiffi tr l^Htr'A bF

EA+HffiHlfEf , fti6zKiEffiZT , tWBWl...fl XflEfH,

7K, 1frfrA*ft]ffi&AH ( plasmolysis ) ffEd(rT ' fEfE=

ffiXr^ , fE^e*FffirE .

E - tE 4 ffi I F & i[ Ed 6 fr EiE] ifi rir?H! R zK tr tul

( catchment area ) . ft zK tr fXff 14,H E - t fr?Hlr*ffiWE rKtrfr

iEiBt5ff{Ffr\+# rt . 4*ttFa+WE ( biosphere) ffib*

flfi ' Fg6j1fteffffi ' tkqf-/'a=1+fr\ 
-F,lLffi( 

co, ), lEl

H'f{E{*fi5 " t}1.,9l , A*f A?Wqf.^HruHB,t.rtfff[rypff4

14 ' iB#zKiH , rEt-rl-x, $fitLtK+ifi* " #f AEF+{ftX

iE ' l3rE[tr], " 4xtfrfrFdE-M7'trHtr'+ ,Hffi,EW+.

tfitfuYrJfr{R " \EryrJ*++'[$ (biodiversity ) PllflffiXnz ,

ffi ffi Nf E! +#'Rffift+ffifir***Yt' AHJLt+H'
igiB[fEffHlzK'[*iFT=tzKlf ' HFXB ( Muda )' {E#F

( Pedu ) fr[?? ( Ahning ) zK]$ , ffizKIf tdH!HzK'#* E zK
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trLffimtrHl+zKt^tr " #iffi'ftf 4, ErIzKtift X' iE

l')\4+ rKtrHlHzK#fF miff " ft F*tlfi H{' tKtrY-tftl*M

E FtgW &E X'f*iBiB[ erRH' tr{ilFfr\?WX ffi zKffi f E
WW"

trfr- Li+'et&trE.ffiElt}f ilfHf ' trf;ftrf ' IWHtH

W, lvstFEA ' E*= +q- ' *+fr#itbt*ct#iEiB{iqrE
HtzKH ' E'4hBflWt|4lr4lfiH.trttFfrEtH!frffit ' N
T {HfiillHliEimfEffEd' 8i' AVW*fi E #rg/fi Hl,,t tr

tfrl* EWtr IXEC, E+ 
^#FHfr 

{rE, {+ tF FfrHb frfr\ +.

Ar4ffi , Wt+r.H -.trIEHlxfi , D)&.H ef[*,^.Et+
-AtEFI



/(HtrEIHHEmifrffiIft

IR A*.\LlfrH "'Xffi,Kffi" Hlil*f4{HzKfE ' iilsBfc

RTft++Ef Ei^r/4nIE, {FWk1Xffi,5 +Lly, Hfrfr+ ft.
p*+HH!+ t)t " FfiiH N*fr , "FfrFcitffiHHHHlH^' fttr
tfrTttfitfi; ETzKffF ,"frftft.ftftfrEiHzK ' {++Hffi
iq, ffi tr iqi* {+ + H Exz\fla\ftH! Bl i +' Ef A D/ tr E *$trU

+'^H. "

l!ffiffi+hs+str

*H-+Xfr\ffiNiEHE ' i+**H*lffi+ ' W?|frftR
HIXH€ " ,\+ffift,*HWIFW, /F{R trIHEfE)ftA \+Hffi,
+ ftFcIrFfiF{'l[H! + H " [iE E ,\ +f U ffi + Ef 4 ]H*tEtr
\HIFYVZtrA, IfrIilH1,Nfl[& " E fr\{Ftr']" IAHfrlIHW, T
,fE A T E T fIi A + Tf +.'& FT f tJ ffi , IE H'f tr A EE E,T&F'E(q[F

wwlw.fr. . h7 i1fr\*HxfrIipfrWrrF, +#+Afi +
H-tFl -tffi +H!ft X' fflilt*W' E tr'1il+Ti^fr1flffr
tfifr , e*Frf +)!+H ( a weed is a plant growing where it

is not desired ) " fR+EtstEX ' firfl,TfEEEHlEH+ '
EX5zKfEH?FB)t - ,Ktl' #X+fleFl ' FfiDIW}itJtfi!
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+H . lEf+H! ' &EXE+trfr*H!HtrfE (volunteer

rice ) , frFilt*H " tlrl , trt'f+rBH MR2le Effifr+H!

fiiffffi+*t4E. , MR84 +ffif+H!frtfr. , ffitfr7 tiifFHlrt
E ' trrftFIh*Hfr,IlfrtrtfltfrW I E-2, Ar*F MR84

+ffi f+HlfE ffffi+ &aE, MR2 1 e +t&ffi frtrx{T if iE+
HIHJ " HrlttrIfl. , +HE+ffi4' EfEx{ "=fr\tFtrJ" trt)

H ' fiXi+HlFtr t, +HE!8tAH'f,T4fir4, .

E#elg+g5fif*

*HqlFWfrA*4E. (natural habitat ) +fr+ ' lt
ff.+A A4I Et, ffi m & *fr ifr il Ffr lEff H! /. r-fr# rrh
( selection pressure ) , *Ix{+HlFH'TflJ " hl :,d.IH+

+ff , *HliWfr.xf+E!4d}4rH+, dffitrtdll WEAW

trit++itr . E4r, fr+hlfrfitfrt+H#[E & uf #yrfr++

'[4 '
. +-K5X.fH+flrE( rapid vegetative and reproductive

growth ) , ffiqE.EH! lFrl+F-'HteE +)!gffifl{E!f+H
( Echinochloa crus-galli or barnyard grass ) " tsf+^4
+HW, h#)1lfr - fTaffi)ft . rl"r,{ffibtzKfE+ . tr4r*
EtrElzKEE ' -flftt'T6H*E 4244s xEpflhfl
fH " -mf+HA\#X-n *Fnffi +, tr Hff.7Ktfi& tf
Et20 E 30 X tt qJ %!WB+EI H' TlR.+f[*H{t
EXrH , rtztuEt{ilF "

. ^EffifiEffi,trfrIJffrh (ability to survive and adapt
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to adverse conditions ) , +HtrHlqE ( Digitaria

s an guinali s ) Hxtf E ff rKfr\'*thlt, frZffilllFffi+W.

( contractile roots) ' lEJH.lH{+=ffi8!4&, N/l
IXH 2tr2F+ fr\ 7Kh " -WtbH- ( Cyperus spp ) , 6EA

gA'[+f[ fi0'[4+r* + +.#XIIH., f,i]=XX E H ( r r i d a x

procumbens ) frf#rffifrtt ]II*IHEIEH FXK' tr /rtrtr ++

WWfiRHffi)t*fr\AD1 '
. tril{ EEfr{fif4 H14.}H ( possess dormancy un-

der unfavourable conditions ) , 1&."*H-ffi+,L'rfrHfr-

-Fq{ HRHfi ' He--.'{4EH-2ffitBiWnH*' D}tuls.t",Lh

HEfTJT'fr] rFlftft'lffilyn' iE'fHf++{ ERH! E *1R t4' lrtl

fi + f+ + H i&tr H! : -+:, lLifr . ( c o, ) f I l3E ]L fl tr ( embryo )

E&W*hfr\EFEf+E ( testa ), U}.ffiB.fiFfreffifr\lt
[R*, Ef'IJTBE&f+TAHlEIEif;At+tr*, #IAEFT

f+T{ ER " 4frfr. (Amaranthus spp') H!f+7 ' trIXE

fr\H*)1 "

. H?W D) * ffi rt *tr filE {t ( propagation through various

methods ), l+t?*Hr,4^l D)ffi+XrE , trAZD)fit+XrH
( vegetative reproduction ) fr\i ;i.re4*rynffi " {r{{[ + H +
frlEffff ( Cyperus rotundus ) ' EffiHB (rhizome ,

^flFfPA 
) IFEKmffiWfft*$ (tubers ) Dlfic,ffi+h "

}iAHp{FE$lEtl+n , '-st 4,1*.[1fiffitrA?,h , f -H trI

XKfi*TfA " -.1.EHil1I4TH,E., -f 'T+6ET 
135 A

EE Kfr = tr' + f #f i^ 4,'-E+tX=#lAE4 H#iHlfH
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ffi ' ffiEffiHffiH&ft,&TEruff5K , fT*ffiHtrtd\
*[i4# " tsf+XrHtrrt, 6E{F6[ff+&-+]-AREfF
5 1gtrXi H!_tH+ , K#,*fi 1630+44.

*.#F*tF+DR=ffi

+H hltrtfr?trft+ilfE+trrtffiM 7Ktiilft. ?

gfi46ix t tolffi ' Fk,z'rfr \tfuWfr.xa ffffi +H!6fr lE

4N, (carbonassimilation ) frl4iftfr " *frBtllFYrJ , E+fuK

tiifrixJ,'fr RT 
=ffi. 

{ c3 ) tHtr J . :E€tflryrtffy:eff ffifr
1Tilfg+ , i1e-=i4]fi---g',4L6fr. (co, ) E,^.rya*{4
( Chloroplast) , 5 -WU FIXffi( ribulose diphosphate)#A ,

ftY', FIT t:,1ftfr\ xffi.4L. e Yrt' * tr tl fr#! W + 
=ffifr\ 

h
+, f6hWmAH{HgA( phosphoglyceric acid ), [EEr4il-
6rttt +(FH, ffiKWitjtffiHtffi( glucose ) " O3tiHWW

hfrliB]f.nfffi( high photorespiration ) , t!"**+tfrT yEE,

til ( light reaction ) +Bl3r|€ {/l-rW , WtKT --+=lLnfrEJ'r
effH+frlfljffiil+.

FZ, tfl**H., @+frffiHfi[+#++,',E ffiTV[Efr.

(c4) tHW " )X*tHWit *-$"&ffilitAfifttr',ElAHE
fifrfr\HffiZEA (oxaloacetic acid) ' HT C4t*Wfrllfrtl$

IKXilYEN., H tr E - -A ILnfrfr\ffiBl|' C3 THWH, B LTH2,

W tW )Jl yLA$ ( p h o to s ynth e t i c r at e ) DlkffiNKiN,A W

( carbohydrate ) H! AFI 6U,h " C4 tHW n - +++E frrK'n ffi
>Rufic:{HWlK. , fff*lKfr\*lH++{ic3 EHEfr+ ' +E
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fiErr&+irfrrE .

trE+++ , ET c+fr\*HlEtr"^czfiffWr!.+'+
# , FA+Xifi " +trElhfiJlB4r, _ffizKfEffixt'_ffif4H

fr\Jfr.+ , AFTffi 35oh ; #PffiffitrflH*ly, Ai-rEiffi
62%; f,ffiffi=ffif4Htr# ' AF*888% . EHIfffEE
H, EZ"FfiFAf4H , .F,g-++T ' f4HFT6Effi6.TZKE

fr\@+ffit& "

P]',trffiz,r'f BtfiH

(L+WH-fr\i' l* H * Hr[. Za-*rs, & RE E tr D]++frH

ttr)lfifr{i " + trF!+rtt{ilFy.tL+, €.ffi E tr + wH-wN<

iE, tx\tilfln+tfrt$% fr& RE!xR*,
l.tifEErEf;rfE$t , ffiflf AqiEEffi ; HREfE+tFE

f+ , +++H)q+*ifR.
2. +6fErl&ElZEffi , ffi+tZ+iH#H ; ffiffifEffiP#[fe

rIJ , H{:flEtrfEHffi.

v 7ffi++frp +H, +tr&RHffifr\W.^E@ff;fiUH
( hedgehog style weeder , -f,+ftEffit tHT xffHl|]^H
# ) f[ft]{fE ( harrow ' -[4#ffi*+F. , t[ffi?-#l 4+f ,

nlfltrfrlp|tElfilepfi[ H ) " tstEltr.RfreMHTt *k
ffr ( transplanted rice ) , frH{1#tfr ( direct-seeded rice ) E!

E,t'lH-+Et+'l+4N,+P Hfr|J ( selective herbicide ) T
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1e40 +{tfq fr.Ztr, &ffi+U.5iltj4 ( formulation ) H![

Hfilqt %] frtn, ffi w&Ri5e r tEfE H /. t:tfrHwf; 
"Jl

)1, >)&F-fi #r&ffft[Hf6 H E 6 ffiffr'A fr\*H "

H+TlE:JXtdEHlzKHt& ' -a'{4fiift. ' *}r*1it '
*frfffri1E.' zKftjitDft ' HWfr I*#frflWXWX.*' ffrR9-

ft 4i*Hf#8trHlHEl,lru'"Bfi'l'rfrhrlfrzKE*HHlf,i'el\fi
iA . +r{rE )[diN.+WH' ilKWl Hlfr&Zffibft fi H,fl '
Ef+ . IftflE - flFiEfrlripft)ffiHffiB+ rlF ' {+7-lxeHf+

frl+H-D]}-d5{H.fr! El f,ri'

trffitfi,Tt&trfrJtr

q *EuHlHfff uK E E' +HH!f+ + bL&*rlKfrfr\ *
HX 

"' 
A-8ruE5t+tE{lHlZl^' -ffiP^HfrUEH-F,

6E€'frr&iHE#.rt+ry8!+H . EtL, , AH&RiFnJ&ffi

*H'DlklfrT&ffitl Hfr[H!f,Hfltr[ (mode of action)

fr F, ia + H fr\lfiF, f tre ffi H ffiEbfrfr\ ffi A 5ffrHfi
i*' #F6E fi[ E,& R HflE tfrtF 9$]4t +[,tHFfi tr FXattfrE

(phytotoxicity ) +T R.F/qA ' 1|ffi{EHt1tFI "

HT+Hf+ +fr2ffi++uKfEHlXI* E ' *ffi?ttrrBE
ffiEl!'f€fff ' trfff f6+fiftfeB.fr[tr (quarantine

system),:lfiH?H&lt,lffi "'t'-ttfr '+)H!+H/^rFIfu lt^HW'
l:Hffifr\Lfffrf/L "



*frWIL+PAHHlEfr

Aq*Eu, H l/.ffft+ le80 +{tff{h*rFlHfffil*
( direct seeding culture ) Dltyl\1tfrfr\t4*\l*, (transplanting

culture ) ZE, F-rhl&#+rfi (FtrE 

^)1IftW,E 
ftt*Hffir]

+ H&zK H E tiEE'' H:xiEimX Effi fTH! E g7r6A.fl

,rr, Bp'fH iFi *+ 240 4'Ht fi )t *IftW - b rfrHf6 zK H fi H! *
H' Wffi 5 + #+ {]1fls[fr iI E]rt, * H1fl\Wfr,5tiifft-,"4v

EE)t . #rlfnel4 " F.z, H-xffilL+[aH , EAEEzKH

Rtfr M.H20 4'Ht fi h *rffi Ifi F* H ilt], & R 4'fEHE &H'f f+ft t]

*H , trAEi5eBEX+ , +-E EBlUfEHfElFfr\Lly.ll "

itztR+EtEl Btl

ffi fLffrH T H IHJ H! [,t H frtJ #[ E T fi +11" 4t' e W
( inorganic chemicals ) " X?\l+ 1897 41900+fHl ' itE -

4H tr 5 t tr fr\ ly+xE+ mfr,f1wxld+ B-rn, aflE] 5 -A

*hffi iBi{tAElH xA H + E! m ry+H'
le08 +, ^+trf++AiEfil 

( Bolley ) Hffi ' A*h' rfr

Wfk (iron sulphate ) flI[[FUAffr (sodium arsenite ) HIEA

ilil686fr feffrjE E H!+H, +ii\ n D)ft+fi l*frEF+H Fl
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ru , EEiI&R+tr'EtHlEIMIi .

2}tr'f,ill , &RIfilAi, YfrffibtrLBh( sulphuric acid ) '
flm*[ ( inorganic chlorates ) fI{FHAA (arsenates ) +fitlL
ruaw*^R+H . ft ffitset +ffi#[R6rEfl{H!B'l+,

+SE' tr ), ,^. hffiK'tn + #H!,F +S'f+H'f H H r[, " h 7 lffi"',

PhH/fU x{trAI4i}HH! fi m YtEl4' *H+X&tr*f, ++ E
TWWRrhEfr , >)ffiHtritx{nru . }fiffi r'{E - ?eET+
5Ft^{ftffiffiF, H/flJ.

te4t +' +trf++4Wfr.tr, ( Pokorny ) +EgT AFn

2, 4-D ( 2,4-dichlorophenoxyacetic acid ) E!&t+Efr " 1944

+ , ^a{&f++t:(FffH.rn2, 4-DfrZHN.ttuI..[ ffiAr€
( dandalion ) . +Bt (plantain ) flH{tfifrlrt+H " 2,4-Dk1

4r5)Uffi , fr0u7 4N,+FRHfr\"#firbL " TlEl+4 ' TIE

'1468 ' 4|Effiffi&^E![ HlftJffi,tra1':f?tlfrIfi ' t&R&ll,
[A+HP!r(FL, ffiHF.*Wj&I+ . fr.frHfrllfi (Gressel )

XrqerHtrgfi, tI*FftHfrtj6!,8 ffi E5f&ffi EfF' EL,+B,

fi$5(ffifitJH!,H.flEEt' *trEiElEt+ ( stanford

University, Californi a )H! HI t E,rl I[ i/'l'l f E & fl 6 X [,t H /f IJ H!

frH , 
^1e4s 

+[+8H!{ftzKY 'Eftf+W.lee6+H[+
#.rciZn?t1fr+H,iHK'l*i8 , + 'lHrn "

X,H+FHblJfrX

p Hfrtj&X+lrffi ' nlDIXW/,^Xffi*,
. jFEl+{4[,tHilU ( non-selective herbicides sl
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s e n e ra 1 weedkillers )' E +p^ H frtl[f,r^+'l+llAHif {'
xt FftH\HWAFH 

^|fr(Fffi 
' trffi 4rt+HEf^ffi ' 24fi-

f*fiA, Afs+tfr#.[flii' B+pAHfrrJ' q*truE!f*&-
fitffi *f+ft[ E &t H!+H' H trft H-,[.'ffi {rtlTEtr'H+fi
( paraquat ) fIHE E# ( glyphosate ) HTBmf+[,tHfril

-E 5-t@+*fi* ' HF*Iltrf[fi&+U94fffi*^if;'l+' 4E
lfiE:f.ffi, trfftrffiT'rffr (minimum tillage ) 1fu*fi
( zero tillage ) HIfEE tr '

. jtf+'t4F^Hfrrj ( selective herbicide ) " ts +FAH fi\AV'#.R

fEE+H!+H , *ffifEtr.Xt4*.1frH " ElBf ,x*uy*
EEEHTzKHEHII Hiftj , fififi]AEA+F HfrtJ (Eff;

2,4-D fiilMCPA ), D)&ffiWtr'Em+11^Hfrt] ( sulfonvlurea

type herbicides ) , #FEfB+ '

ffifrTY+F+h*ffi

ll HfrIlHlEf+'f4 (herbicide selectivity ) EfEx1miFre

xfH! . ,nxbtuNTE 'F*H/ljflA?,+ffryrt9fft '-+E+q
Wlr[+fl : 2,4-D flt*h ( 2,4-D sodium salt ) Ti]HEff
rfrm , a2tr-,fiy:]frlrin1rt+H56H , +tr 4ilfrtiitr. ; ffim

E trti|:f- lt\ *r) F H.ltr E rft ffi , {+'fFfEtft w hNE
( phytotoxicity ) m+fiffi .

Ef+'t+Fft H frtJ ZFn ul1?,*R*Htilz. ffitiilF' t q E
B fitfrtFliY',#' 5 HrEi ffi 5 E lnl * H'H fril' H T zKfEH!

ttffiffiffitr ( cuticle ) f[EHffi tr ( wax layer ) &lE' Et tltfr
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H , HfF& 4' , hHLH!fl ( meristem ) EfUi#{frfF , E
TftAZWMtuI*Mefifr(r " FZ, t+ * WEt *H+H HilXfi linl

+,fF , ffiffitr5fitffitr+.ffi ,fr.F14-\fi\WHfE+tH ,)rnL

Lh+Wffi ,tkfu*flX?trllfi+fr "

+.W E-,U H! + *, 5 +E tr JrfrE@,txt Ffr A A H! ffi
( enzymes ),H.,E,{EX " zKfExtl3ftHfilfrf.ffi ( propanil ) H!m-'l

'f$( tolerance ) ttf+HHfi E+{*' +gFtrEzKfEA€--
tr+ trln h fr 6 HWfr, 4LBfrEYzKfi 4 ffi ( aryl acyl ami das e, a hydro l-

ysing enzyme) HZWfrkffitlfrHlfrW ( propionic acid ) f[ -
flXflt ( 3, 4 dichlorodnilide ) " fqHrHEEt*tffiZtsf+HEA

fi46tfeHlm, E rLryH f*ffi 5ilkq6frf.ffiZffi ' ythlFffi 9.

f[ f E ++ri, rL41ttl7Ktl+'fu *fl6F. Tfrf ilAAffi r .

+ffiDHW7t"N.ffi

E1+'t4[AHfrtJ&zKH tr6t0tuffi ililE . r'f ln] . {nHfli
t*' &E{E lfrtiil,F 5 +Hr-ET |trtrffi trruH! El* . E
ILY,, IEffiHffi E tr MH! Hifl , )t<6EItTElIl3,IHfr[H! iT

filo

[f; H lf U + g E E d T +/t tilofrtT.t*Wfi! tr IE i6 et * f+tr(

*H " ffiH nfif.HtlltrU ( modes of action ) Effi X T Ef+ ,

| . 0frlT.rfrEULE mffirhAEXfiL ( disruption of membrane

systems ) ' fiH*'l4l3f;Hfrtj (contact herbicide ) {[tr'H
tfi (paraquat ) , -H St*Wb*fufiFh{ixfiH , HTHETE

hffi2 E:4,H{E+A*e$A'{e&H , f T 3e.4
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x |*j 4f++frrv., +8tr tr E tr' Hf-fi lrA T +rtlff[ )t A

lF Hfr\ frl- , tr A r +. RH E',l4 B! il fi'ft a
( hydrogen peroxide H202 ) fII H HHHf ( free

radicals ) " tHtr trtA*'f4 +6Ei6P Efi'ft afr\b{.i.LW

( superoxide dismutase , ffif,I SOD ) ' trtfti*+ftff[ts
wH Afrt ffiH!r844#' r# Rnt WzHEEElEEEEgrUCIq

ff ( loss of membrane integrity of mesophyll cells ) '

ryffi *'lrB fr41+, tHfft ili[€zJa #ffi ffi '
2.{llfril+.KHf+-AiJFH ( inhibition ofplant $rowth ) :

xts + tnfrqz-HH!F HillJ' trtrfHryrt+K#y.*
( growth regulator ) , +{fti&EH'l6E'fEffitrK ' Hi&trHt

fi r E rrrr- + tr K tr S[ fl l.r ffi il' r!" R\HW WN {4 lxl H! 4 |LfiAV

Hfr\ffimzr , 2, 4-DH2lfrtHWH!ASFf€'{+G&( stem

elongation ) , ffffiAHi&EH'f *lJ 4fr.l€.4frB1n-H tl+$

( abnormal cell proliferation ) ' t[+\Y,flft( root tip

enlargement ) fftr&tr$& rKEkEEfrV,h ' ffiHffffi[fiJTq

ffi ( epinastic bending ) ' {t#rgl[I ' HT 2,4-D )llkltk

+4.K[IHH!B[A ' tHWfr\#.tTES[ff ffimtfiYt4K '
ffiffi+ffi+trfrrei- o '

3. +qJffit])tA'ffHiHfitfii##N ( inhibition of photosvn

thetic process ) ' Xtsfrfit tft[+HH! 4t +NfriJ@.+fi4l'ft

Eft+ ( substitutedureas, Ilrllil, frkH^ls?diuronS )' =

Atr+ ( triazines , lil\n, #*i+ atrazine+ ) fr[EtrBt



f,€Ht{tea
,rr*

{ ( amides, ln, fiktflpropanil $ ) " Jt AlFffiE,,+fr7

ffitE4HllL+trfr., Bp)ttr,U , xt[ft fi trril(lieht
reactionE{Hillreaction) ' f[ ts 8.,U , Xf,I Ffi1ftr
/il ( dark reaction EI Calvin reaction ) " )ttr,U{4rKfr4B

E{E --+:, -r ( oxygen ) f+& H *' mg*E,il n\Entb*{+
( chloroplast ) ffi\4 -F"(Lfft 

( carbon dioxide ) HE, e
FI+-[E (monosaccharide ) . f;tf4+p HfrilHEEiifllJtrtJ

)tE.,U, +EntsTffiEUfE (electrontransfer)' E+
H hhffief.+.trf+ 7 l^ Frni6 H! #f+, fr ,t'rfrl&#ffi{rytr

tj yc# IFH*'f*,u#aH!H.l{4f8ffi I+P Hfit]' ffiAzH.

trfr+ffiI<Hit* " EtL,,Uffiff{f4 ( propanil ) *t+ffiU

flfl H, ffil+ffJffifrE'f rnl EA-rtSl' tr X{+HH!ff Xtm

4. , IIYL ( endosperm ) tt[i#P!# tlTeq , frktqxtyt.e
,fFH9Eft{flttfruzF, f4H7-ixffi,//## h, - E fEfft EH!

#blY*thR , f4HHtffi6mt "

4.++)tHfitrfryrflfttJtr AffiWAFX ( inhibition of aerobic

respiration and protein synthesis ) , X:trFh+WffiS

ffi g-fl Xtr finflr-, ffiafrEqtF|ry-tgEtr fi EYE,.. " ftrfr
BEryr&+, E*+HHffih+ ( glucose ) &ft+Ak tr
#+D'I38 tATP ( adenosine triphosphateEflf =ffim ) "

b*@t*Wrfirfrt\frfrI1 XA lF HFnu94rE! tr E t FB 68,

X HEE €+ft ff:,it", ffrf+TffiHil#, Hr4trH F\EYnk,

wt 4 
^rP 

tl+z+ . EltL, ArP EDlix.ftrF,frEElE

tU' fftHZ, ArPfrFfrH HVnA\FfiHrfrEEffisA2Hf*{EH

H!6EEXiH . -+Arpr}rfr?tBfit.teKr ( +H4 ) H!68
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"HDlt*+WlUffi "

#Fffi6t'rtJffiiFr[,

€H!F HifIJ{[fifr,Biffi (PCP-Na , flpsodium

pentachlorophenol ) AV,+ r&*n{+ ( mitochondria ) tt T}/t ATp

Hlifiat,,[F arp B!ryEffi,i]il "

tr € ffi E ittl HthAZA\EfrW,f R 4( sulfonyl,x ea )friltl'
avDltk,tfr\+fnEfxffi E ( -Et6atF6ftEE 30 H ) *[
fi+&HHltl Hiffi'l& ( high herbicidal activity ), H+trtHtr
IEEtrtr+[ fti]ZWh*LWAAfi ffi ( aceto-lactate synthase, flfl ffi

ALS ) E!ifi'[+ , Ftrl*f T ALSIEILHABA (leucine ' lFttfAA,

EA) . +HAW ( isoleucine) f[ffifiHA (valine) WIHWA

FY" " & ,L'rnfiHm, ft+qFxt ffiE EffiffiHAWffi " RT
ts+Pft HfrUHlt rB{f; FA ( bensulturon, lff,TlEffifBnl'&R

H'Irondax ), lfr*HtF<SFffiryH ryq\E' 68ffi Eeffifft 6*13

,Fil +H H' nHE6i+trr4rE' tsf +tr* Htril 6E tr'fi faffi IJ t)ml H +
Hmrygfr H *tgt#.18, D)&.& x{DH . H Trf; Bfr flm +F*H

frrjit^ffrtft ztr+*.ff!'nfr4hft#+rtffi , BtLLTlfttKt{i "

)E+*i+ *HitH![ H/filTEf&fi tA Lffirn' EIttL'

'R x7 fr44t +[ HHlF]Ef[fr {fi fr!{Fffi trl*, :KA?F.HN.

,t{fr fF zK H H! EA r4'}H' {8 tr & {t H! ++*H.R' frrtk# *.
ffHlEifi*ffi .



%a+9^f 
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&f+ffi TEl T & [E!+{t' ffiWJfr.*.R,T EIEIffi ffi T
F . fE&xR+tfr 'WJtr-Egf , iTiffi^T1", +HHEI
tfrfrfrH&Fft E trf E ffiHi]ffifFfl+H " +@fr\&i2Tz
flJfu*.Rf'niA+HHlHH , Itlflt ', -Hf,iMXL, 6WJ+.

*ffi" . "H z-W,n , H tr-ru,4" ' "El'nlHlE4{ff

,T,TT)]RIHRffi, H. H'' ,#IHMHM"

BEtr*E+{#+H

trltrzKfEHffr.Ffi (IRRI ) Hlfffi.Ezr, 24H frtnTtfr
wfr\*H-|<J=Hfr+f+ ( species ), r4fr-h#nl))rfrxffi

*Hfr+Lf++H , 4+ XDHf+ ( cyperaceae ) fF*E
* , H15+ .f+ 

" ^Hiift^{f{ ( poaceae ) , +6+m .

EH-[.H!fif++Htrf4$ (Echinochloa crusgalli ) . Ef4
( Echinochloa colona ) . 

^ElH 
( Xffi E F,(ffi[f#H

Fimbristylis miliacea ) . H?+ ('fAffiE?H Marsilea

minuta ) f[fl$f;H ( Monochoria vaginalis ) .
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H+fEHfrt*f,ffn-fi 6 lE, r&#H{ft€.fi|d, *'ffi.5 7K

h w /n fr E#tF.xfr!, x.#, w bt+^Hfr+wi#yEf[ rtrA r

tfi *HfuKE EA + E S fr\*flG+' t HZW*I+S + rr{BH!

ilx .

* +tRRWl +#'Efi frYY+E-E i[X' it tr''fr'f 'l +4iH
ffiAZW -frrl( E 

^F,tf 
E E HFfr H frtJ *H " ftqr *tr I[ Ht zK

E E, fuffi fEE i^iEE! ri*ET D)w"'',)', *#t+*H-tr[* +-

K, tlUIl*.EfIzKtrtHN\l (aquatic plants ) ,frW#. fr

( Sagittaria guayanensis ) ' tH ( Pistia stratiotes ) f[+B$ft
( Sphenoclea zeytanica) |YHW " Edtt#iEiffiiqDfuAE+

+#Tf[ffiAH ( Ischaemum rusosum )+*+tHW+Xlffi"'

ffimigi+.TzKm ' ryHH*|]tZi Hl@+*X ( sporocarp ) H!

tE$+( Salvinia molesta )*IAltlFEzKtrifr fEE ' EFIP

frfr\tuE "

AiFeEHr&H!+H E' &R DI/.J:tfrHfl\fr t*,' \4
i+re-++.+F ( annual weeds ) {[S7fi (Amaranthus

viridis )trffifeE, Frp*f{ftE*' 4E' XEf+E!rl*f&
W+ffW*fi}&H!6H-lT (XffiE)(HCvperus rotundus ) '
{+EFtffiHAiH!}^A ( tubers ) iffi BE:IB+ " -E.EH
ful -=lr** I*f; Ifl H't' *tr # A fl iE E tr H + tr ffi ( ve getative

propagation) E}IAiFFffi' HTi+HHlfr4^H ' &tst
E trElH+56H'1f AfH frfl\#tlfiE*lnl ' trftFffi-ffi
+H{lEl ' 6P1'J+ffiffift'THH+H '
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h-sillulaffi*#w

&\LlL+rrl[,r,l 1 e7o+{ttrlhfl rB H.R, nfrftl,l _R
,lfrt+'f+lfrf [fr HiSf HlllAH/f il,frFt+-7tiifr Et+ey**+
HlxEru . ft f,f ' r4tr&ffi re r*ffrffiF1-f+Ef E -+4H![^
Hfiil}-E, & R,lHi,,& KTN, Xf FAHifUtrBB!+Hfl+{46
tffiffi"D, ll#.fl* eT Ef++H!+Hfl+f4*[^f*iffi r[,, 4r

Ktfr.*RW+Htr BT*E!= 14 " Xf++H{if ( weed

shift ) frttuilR+F H ffi f+ tr *EFi'
. +H +tr'Hlf+Exf #r-L+4H!r H fiiJ ̂ HH 5 +iE*B!fr

{$ ( inherently resistant to certain herbicides ) . Ef-t+H
fxfr?xt*l#F HlftJlHRi-E, PffitrlL 'ff5&Ero "

i+tyrKfr?4ilKffitrEffi 2,4-D ZE , D92,4-D f+ffit]E!

mry+H (broad leaved weeds ) {[rygf;HflFry6H
( Cyperus difformis ) f*18YH* , *ffix12,4-D HH+\il&
fr ,l4H! 

^ 
+f++ H, D)&.fr+H5 +E++ +nu6iffi rH

lJl "

. +H+H!F{{A ( mutant ' Aif,f^q4 ) Ap HfrrjHlit
tEl*h (selection pressure ) T#{+Ht/lBffiH.R ( build-

up of resistant strain of a normally susceptible

population ) " Hie+ffi ++ffi#fr\ (&E +Hfr N,l+>

)b + H lJt91-* ffi . H T ts'!b 
^ 

y.{+E 14 tf.fr M" )1
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( environmental adaptabil ity )fi fr trTt+ fi , HH'IEEE

EE.BT,E, Wttrll#.Hfi+W+Ffi frWbLBilTX' *ffi '

mR& R KffiXfiH IEJ -+4PAHfrtJ**H, tr9EtHtit
t+Eh zr, tr 4 fi x * yy.H! ffi E I+ +yrt u
( susceptible biotypes )i6,ffi*4llfrit " HT+Hfi+{4+
au, 5 frNl++q.f+fr ? w + {+lfrRwl, EFIF^ xt E

ft I4-'ffi trlun T 9E H!^S{4' #t* Ef+ 5 *fiiH!+ tEl'

rrTr--E {t E B diHlu' Fv* ffi)t +HE+f4 + H! t4rtrEIHF

b"

fr,xiw*-+ffiHtrJ

EXBiHiBtX +*|3, xt 2, 4-D RHfrN,I4E!^EIHT
1e8e+H4#.+Xfrrn. zatri lrEA , itrxfEf-)^te7s

+rrilh ' 6f +t#F D)2, 4-D *?Iffi[+H " A+*H+X
iHill$+ ( Watanabe Hiroaki ) H!filffi.Ez\ : flir-ufr 2,4-D

TFifi ; U lEf+ffi Hi&trHlF^Hil[idi&ffiffi T-fftzKBl'
uKf E f[ H'ft0 *H-Alsfr,fiB*'

ffin-\'l+*Hfi R^ErtJf4trU, flfi L' 1RtrI6E E Bt X&
**,fEffi ElPAHif IJ}5AE3IJ EFR, 4 TET,fr h*HH!fr #ffi
iffi , ffi -H.H E A?,frrflfti*miflllH! &)ILHAEf/L "

frU r'f t & fi[ I& T zK iH H! l- +, D] &.dF ryrJ + r\,W
( herbicide residues ) xt )y#fr\trtrH ' EEFIJru*M*X,L'
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I4H'f+HH! 
^+M 

t)l XiI " 1F{+ tr fr\W"rl+Effi ' fE E Ff'i I
W rK#r4frl/frt+lLw+hEz,, "ftfiz4%A\tuT zKA 6 T H

Et (butachlor) o

ffifr8Htrrffifr

I ee0+{tilffi ' 1?1+Rfr\ffi"rXfrrufrtfr'' #fi }AHA+

p HfrtJ (phenoxyl derivatives ) 5*ffi[RffiHf*Xi$ ' BtE

)^ )fr E fE q )H ffi t^ HE )i ( p t e r y g i u m ) - q --. H'l+ -." ffi
(bronchial asthma ) .'flfi#lJ)fiS (pulmonary disorders ) '
ltfu?I&. E ( low haemoglobin concentratio n ) frn * Nrlffi
{ (polyneuropathy) . 5Tffifffi}Amp HfrlJH!&tfxt'

F,(' Hffi ts+[,THfr|JP!&+{4, HilWfr\H.++Hffift8fi BT

#frE.t1ir "

&q*Etr, nst%X.dtr ltH!fE&Ail46+ #,rrH

Blfrffi &rnm g{4T8, H + 24.8% ftfrrfrffi p*Hlf|JEH

+, 14J% frtr{Fffi THfrUMEfi " ffiHfr Ifl,PlAtrE)(

ffirtl+ilt "

E#+X-Ei[q' Etr'f&ffi,fN+tlftH, #trtE{F
HIr Hfrl], *\ttiilFffi *NE E]lffi",)'tq.lr. . x4r+r41fr
ffr , ffE i I H. *Hfr+l&ffi e fri.n*. k,' {F p^ H lf IJ H! -'fiAe!+

{ft " trJtL ,E'&frEW7KE+H ,ntrHH.Rf,i.A+9.fr1+R

( integrated weed management system ) , HEXtfElFHfiUfr\

4tr*{+ , tEH'fX+[JffiU+HHlXAiflHro "
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x&FnhwwSz

txREtFh*4 ,

' tfitfi a-1t 5Etfi fr. *H-, + T + Hf+ + tfr+ ffi frt1 tlLffif.E

fr., ilfrfrHf iBfiH +,1+13^H/flJ {[ tr' H tfi ( paraquat ) . S
H'fl# ( glyphosate ) e{ gluphosinate ammonium S{[f;pfr
ffi+H , EEBf+i-ilffi[ Hl*,,fi&.Z+Ltvt
stale-seedbed technique .

. T6f+Ef E }Et.H!+HZ',fr,7<W, UFfi * +E+Hff EHfT

H ( Hymenachne pseudointerrupta ) q|AfRW

ff (Echinochloa stagnina) WHHBHEy',zKE "

. gle ( land preparation ) I(F,L'rfrfi#-' lE -ri E ffi +g
$te , lKEffi5*tr, -fzKTffiiE , l[fiF*tB+HlXffif
TKErl "

. frffi,rrfrl+rfr, >)ltfrHfrffi+Hl{ . trEili4,llgr4li
+ H E reE! H Ef*if 6t qt H fil#4rfEfF "

' ErKffiTE ' EIfrX4I+Hr&Fl*( dry ploughins) ' D)

tE*ffll( roto-tiller )4fla\iE , EXffiEI*( soil pressing )

+HE H' {Hf6fFEflaUR-ff-.' tiilFffi*L5t e "

. +trf+BtrTHtrH' ffi{+H!tsHEE+I*frtrf*ffitr
E " E *ffirl#'l4rEH!ffifif , E*iXEI{XH - He
Etr't " {HffimHffii1E+frXitr'fft ' trffiExtr)t



,*6$it*+*
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TH. , DlIHRffif[H.g.
' AHE+EHfr-RtrtrH!4'trtr, XfUiEiffiSflFzK' 4.

HEZIEIfHFffi 4' s *, frEflEEfJfrNttnl't*H4,trtr&

HENra'
. N{*AfEf+rtfr+T$tnXffiH2{I , XrE{tEtf*ffi}l'+} .

. Xffi AbEtrE HlpAHfrrJ* *R*H " xt^Af++HH![,
pA' trf Uffif+X FH!{f{{-ffi[ H/fil : pretilachlor.

thiobencarb . quinclorac . EPTC . molinate

oxadiazon . propanil . fenoxaprop-p-ethyl$'

. |3rifii}$f++Hf[{8ry*H, EItrftffi bensulfuron .

cinosulfuron - pyrazosulfuron . ethoxysulfuron .

metsulfuron . bentazon - 2,4-D' MCPA+ "
' f4ffi[ffrrEE!{+XSH ( Cyperus iria ) ' EIXffi

chlorimuron ethyl + 2,4-D "

. trniq*AarKfEHffitr, *HfiT -6 - ryffi lHl D)frt+

't4FA H 7f tJ jt 114rt NW . H H! [l^ H /f IJ fi frI f4 ( propanil )

litfr lffi a-F-r;llfr fc\4fr tslfFzKfi F['^Hi&pft Hfr M\rfr ft i&
iBt' #{fr f+ l*lKtrilAfrtuffi&n-\ . ffi?fr Elh#{*zK 7 t t o

*.DltfrHz4-,fi..
. ,frfr?1trtlfi.gfifEE[Er (thrips ) ZE , t*rhbfrHr,4^

Hlftj, Xiffi{ft PAHlftJx{zKfEHlZtElFffi "

. mfl#,ftil4^H , i6rftH B.frV, , l))+EBtr{ilF\tR"E1fr\th.

Ltr.., fi.hafFflEx+,Hritx "

'ffi ft Kffi {Fffi lEIf +Ef l"-_]-+4H!FAHif U'l>}iffi "L'Tn&'14

+HH!frI4, "



,*a#*trRxH^*
81

&H tr{i&fr.zK E E EfTA++B!x[ H fiilffi fr,, Hffi &ffi
+Hptitftr - 4& - xr/{frik + fll+, ffitrtEiEfElFw+.

HSl, *ffi 'H* H![AH,+X, Ulh &rfr&ZffW#rfrfrfi
r,i,h!fr#, H'ft68*9{frEfHlf , IRR+W "



xtfE*1ttse#tu+n

fEfE + tr f+ +X'N\AM5 FH+E Rsffi #H! ( zKff E{€fr
ffif+Et R) iE#t ', +r*) )Lfr s3 Haffi143s H-' l^iE+
Hs H,*FIJ 3 + *Hl,f,fiHtrfrlF#xrx' +gF tr ft + E +
tr' El-JEfxfi ffi iE' H&tr|smuKtrfrfrfrfr.Ffr ( IRRI ) rlFee

+fr\f+ +X.lKlla.K ( r. r. chang ) r,,\. I' U i/'l'l *ii* f E W W +
llfrB * +e H! * E ry 4tfr ( otv za rufi po gon ) k 

^H- 
tr W -

HtrW)Fn (easy grain shattering ) ' f+7Ei"P,{trHF++WiE

E' EltLfEt&t"=XF't?fft ' ETtrfESfiift't+ir*fr{i ( orvza

sativa ) tuUklLfr., fi45-fltHlfilfE ( indica )tH{Dl' ' ffitr-
5frXfE+tH!#X#&H.

BTEfEtrd lB.KWUtVLfr 
^rft 

#, HI4.tEq+fr
Elttllt 'ff',plZtfrrll'1ff'BfEHlWfF(sub species ) ' fp

frlt4 (indica ) . tE4 (japonica sI sinica ) flIIiE4
( jawanica ) . &q *EI[H!zK H trfSfHH! zKfEeEfr]lfE "
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1 e88+E!H-+fE&*Ilffi tEl, {U+ q *trlf g * #'/{'l

E J t SlJ H!tr*f tr ( Sekinchan ) E, fE&'FR 1.fr tfuHil' F, g
+4+4++Eh, tii'd"frfitt47rfi,tlfHiEH,ffi ; ['r-r pHHlfEf ,F,

PEN++*[f, ' Ef€qffi,H.Tffir , A*iFti*l%vn++W.

T* , trff&RfftBf+EtrAFHlfEf^t "XfE" (padi

angin ) .

L +ilfrrflzE , EjEE&IHG " tee0+tD, I ffieft
ffiH-1-gY#Ejttr 2n*l^ffiwfEEl " Eq*Euffit
EliHiBtittUH[X ( Muda area )fl , I&tiiffifr,T lee0++

ilNbfrAfrHIfl ' IEtrFfiTE)]F HIfrHffi.F]JtBiffiTlK , +
T 1ee0+{t+ffi,fE/.x[xH!+sF . g]7 tee} +,ftxE
Y*ttilfr , f 6ffiH4'*[A{n+X[JfffiH!H+6zKfE ' {ft?
E!,ffi it.fl zil E BtH+iEi&t X I^ e7,000 A rfi H! zK E, 4 L.

tr 2 +A rF E E XfEHlEEffi rE+fi F+ . IL+ 50%A\tii4v.

agirH{, {fr fr EtfEE fl ,fl +{&'{l'lf{trtrH!fEH . H +El
triitra*gg' EXN[^# zrth.aw\{, fEi-E ]Abfrlvtf.

2 4 3 rfi , EI$THIX |^ +r-!r Efr\ 40% 4 6o%m E .

E *Wn(qfr\f E H 6 & H{ * 4r fF {& p' i6 +Hrfi , ffrF lr|h&F+

6f&{KH! zK+' Bl gTrE E+Affi ''fI HXf-Eitr *W++fi li
EEfr*# , &R\4+frx80%DlLfr\wEx "

SiEHfE +Ffr,}'fl\

/,lf*ffi eAffi ffi IEl, XfE5EH fl\fffr(F#YttrIlFH
flHID), ra$fl] " IURI}.TTIIJT'HTEffitrE , ZTHfiEtr



f,€i5rcJted
s4 \i

ffi4'EEtfE "

-fitl, EtfEFH X T #f.tfitrt#.t*irt,
. #.t1.2+K (long culm )

. Afif$4, (shorr grain )

. 'dfrHl€'fiL(pigmented grain )

. FE6Ifi,F. (pigmented pericarp )

. Ax[iHE (awned grain )

. fE{EHtH ( open panicle )

. flfi,W'1458 (easy grain shattering )

H +XfEz l'El Ht+ t, E tr H!fEA ltfrfrll"hilIlfl*.
( segregation ), trtL,fitfiiFn#Infrry'frtJ'f*\ftH4'*ffi , X
tr.Elflfr 6 IEIfEtrPlH fr,.** .

D) Lkl &ffi X\fE++ftr, ilifrrfl,T*E$r4fE, EltL,
4 L' +H- +A f E'fH Xf E 5 W +t{i2,H ^HH M t)Jffr X.A .

tHXfEfiffiYtffinft,z

4 (abscission ) r4*g "

\nt +R ZfiRXFt"r*E' #ryffi f[ X+6HBI]€'-tr
,mfrETHtrEl1 rl#.., ffi2*ffiffiWtr'ffirfrW#&rfiBg, X+
,HHEIEIH!+ tr6ffiY,,nX$fii&{4 (slime body ) , \42frt8//l

A, tstr#tqf[hBtr( abscission layer ) " Htrfr\Ytdlfr

-ffitHWffi#.BilWWA ( abscisic acid ) f4f4 " mtrltljffitjT zl<

htn#bwtr{*,il . ryTffl ft xtr N++*txH{, f/rffi'ffH E
fi ffi trBf1qffi%t %]Wl& " XfEHt ffi tr trtffi?*Wflrl+, f fL



Nffi*11h.+&fr,t1
85

6.ilflfn#-' trff AXi-ilFIF,{-iAEti' tr*T&r]t#tl'

rL"

**W+LH#BfH

f+ + AEtr Et AEEfEE. ffi ( polvmerase chain reaction'

ffi ffi PCR ) XrlfR[tfEHlDNAtr' (Ffrfr\ftilJffit't'ft.' 4
XtrtrH!filf E+4iE'{tE*}r*f E"Xtfr31Y'..F\]1-i6E}#Em

. HfrlJ#)FnHlEtrfriflE &+g ( spontaneous mutation

of the gene I s ] controlling shattering )

' 6 1trii*fEH! ffi f++ t frfr1ft?+frff+ IRH nE+nBtfE

fl (hybridization between two varieties and subsequent

selection favouring the shattering type ) '

EtrtrEiElil ( phenol reaction )' t++xH'[XfE trI

fi E iH T lE:l H{ F E' fr Xf E 5 fE f E tr'f€ tr * H! *},* f E " A q * E
fiU**tf+jt6lffif+Z +' Erfr.ffi ( Mahsuri ) EHX H e
i46!fEfE ( raichu 6s) 5#ffifiltfE (Mavang Eboss 80 ) *

ffifsfifTAattfkDl&t:y (easy threshability ) ' ffi-E-AftI

€ rir,F., 5 -wE\ffti&ff #LJrElD) "

XfE+Emrfl THf6zKE E' ++EUE trffi zKffi {rH H

Hf E( volunteer seedlings )ffi+ A L+qI gtl H't++ Ert, H H! A



*6p**+*
tu'\i..

+i . Etr{Efi!tritffFF_*rtilf,-fnfiiffi( heterogeneous ) ,

tfl6 n4 I frE E FHr4. 4W k +., mEH,H,l49E H![tfElE EI

6E EE E EtEZ I 
E] H BHIfufrJtrI F\ "

1r€.@eS:*€

I T HEfEZrl , THHI6( dry seeding )BiBlE ' [t
fEHreHll"lrueHiEEH+# ( wet seeding ) fE .

XfE E ETzHf6fE H +T EEIflil*},*fEB! +H, ilffH

-xBfi.A *HIfi ih+HtrE, t H 4 fr?tffiiKXfEHldqld' "

X 
-F 

dt rm +H rfr1'4fiX9difEf.a?tffi" D [t f E H!'fe E'
' U ffi +n fl ++f+ g[mil ( shredder ) {+ t{t B{ E H! trfrtT +/] EXrfr

ff ' # HtzJ1fifr -,mfr ' *tri9-'X*-ffitrfrt+ " VJINA,',

{+ H H B! [t tilrxw.' lE] H{ H iH 6E fi !J itr + tr H! Ixtffiirtfr ff "

' frlitlLffif.E,& , g+Hffi , lfrH.I trfrffi+ " 
=XfE5 

E

E {f K fl- awfl rt H'f ' rfrffi r i# fi& +,14 [,t H iftJ

{p glyphosate { glufosinate \4 lXl,frfrLhHfdB{ .

. EXfEr4ruTE, MtrfiR,K2TJ 5 E 8 trXElHEDfiH
pretilachlor (FF Sofrt ) , Xl*W7Kr)'THtr 7 *' lhK
fFzKfiFfr.

. ElkiHzK/.E , {*f+ 7.s 410 trXHlfF 7K , ffiffi\414

tr'fE # H! AfF X zKf6l* ( water seeding ),5 € fffi f6 T zK E
H"+-

. &R^trIX -Xffifb*k$ ( transplanting ) , ftfrt*frf.t
ffi,*trlf;KHEffif* "
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-)cit-xH7K]i#IXEX&*\t*,'#{,y"rnifr ly'.'affi 49-mffi1

+ffiiril'fftf++qfiH. .

. /rlfiltli,t4rfrtr+t9f- (off-types ) , +-E-T+fit8tr{+Ff

H *Ufrtrtfrf,BHtlFA' D}lsfr lxlfiiVtn#* "

**,44fEtElifiE'

{E+EXXX fr\r4ge , -wt{iw.D}FtF,{ffi&f* 
( 8s ees

x ) H! fEf+& E* Ix\tfrtrtrlnl B! E E+ff f+' X ffi TXfE+Bfi,

W Z Et Hp tr 11 Llft4tl' tsf + i l* A E il * H H! H{ $*hfrfr?}ffi "'t X

fEEFtHlift tr, ffm++*,* ++fi ZE' XfEEtrEf+tr
i ( selection pressure ) HII,{F' EilWIfl&fr&EZmE+

fir4,.
Etrf;ftr' ffi^.fr'frHtf..' t+*"t+i5 X/.rEIJFA

HfTH!XfE Zffi , v*trfr\Nffiifilhr+p. ' f-atrr4,frl

#tfl*.( mimicry ) ' B$-tllfE ?fZffiffiHlMRs4+fEf+

trtrt*Lth.hlr1lt))'W-fr\#'frUtrffi AHlaf ++qiStJEtBp

+ra[ilw "

frtZLfrEHlHE++tlJfrUfrlJ( sprout inhibitor ) ' {flmaleic

hydrazide ' fflf,f MH ' fr-ffit4%W#.'EE.ffilfr-ffi'AZ
itr'fftXfEH! ffi+4, ffiffi#'fFffi 4f+i*' trmAEFtfEtrH

H!6EH'[4 ( fertility ) TF+ ' ftr)Fi ( emptv grains ) ,H/l[ iff
'fKr]tFl .

++ , rt)lHfffzKEEffif trHlHE " H+ffifitll54x6



,(€d5fit4d
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t{tB{{/tHEEFIXfE[q4[ lt{l*, tr [tptrHEE & R +{44
{f , *l-E X 2t\ri,h*Hpria' tH /"t*l!fr L$t4+#.,i.y&
frtJH.+. "

,(ffi Fiefri-Efr *-E#fri, tW.*.W f, Ffi
NJft)L.

freffiffi&EB!#I##t "



/(fEF!+HtrgqFEifr

H /^/\++t6 H&AHfr X+6itrEiE$Ufffrf+{H' H

Ef E E trBlif; ari' xf ft dLEdI4rH + +q fi |Lfr\ Hfr trt
fr , ElftETEfflifffif[i EHlF7ffi " ffiUBfr\+ilAft.,
H /^iE/+/ f W|DIt{IWFFFEZE, &ffi &++fr\+We+
*htriftxrKE , 5zKfE-t*.)L+KXtii " EW+XlfrLt ,

( arthropod ) {[ E, 4, 5 Uil$ft +',H.trtrI68 H *ilH t, +tr+

* " E*zKfEHlEtSllr| , ,l,lfE'#'ry 'ft '{H' X#F

trIFEEFIJE frR#, ffiffiEEdET}tr{iIFfr\EH. , ,F. fr7 &
fSzK E irffi ErtW+W-4' fr[1]ffi E ; H*H!6{s \ttiilFic
H , EME h+WffiE+IqWTHEffiN , +HH,ElfItrA+
ftl*fr.FxZtiff fft *Hlfft zKY, *A?nfrlBtiilFffi,K "

fr+-RHB #FE

tR+E + trf+ +Wt)rWffiXFn D7 s+H!+E+, Ef;xHlfE

IFE HH -H T"+ *ffi , H1f+hil.Es[]&tr NE+iEE!
E:tl\f4 , E+*ffiHEtr tBf EH!EH'f!E'xf+ '



aqkztru+a
so'r-l),\*i

E4*EUFIzKHE, [+*ffiHfiIflElHHE' dt4
( thrips ) . fEtr ( stem borers ) ' 16l,6t (brown

planthoppers) f[*#4 (stinkbugs) o

WtElA?ffiEffiH ' &E$f[{,B{n ' fiI4,Tq*EfizKE
trH! fE6[ q ( Stenchaetothrips biformis ) tr * -Et F'fel&
HiH . f&m ,r,fr#lx+ttiHlEl/l , Dl}.t{ifriifi'ffH+ffif*

i*Et{ilH+tri*tr, TKfEAAH ( main field ) ft Hil:HE
tl*rxffib8nlfr?,9ffi4+l# ' f tr-trErfl E ffif EH!ffi
+lr ^fi-

6tgfrlH{44frtJ, \ -ffimH{4&,fl1 E2H.XfriE ,

{4€,}B^s , Itfitr f,y , **l3EKtry,, ,frfrffiHi5 " Hf{ll&

& , WgkHKry+., ^HH?YEhfr.tr# ' HEfirldqfEnt+tr ,

D94liti{r "

EfqEtrTfte$A (incomplete metamorphosis ) i
FXHfrfltff, EltL-H,F, hh9tt ( eees ) . HH ( nymphs )

flFtH ( imago or adults ) =+lhFq "

ftft Et H €' ffi WIb*LhEt F qF H! Z'14 " [F f - + f E + E* lH] H!

*N. (epidermis) F, [F+LAE , E'YEEffi " E.RltEH,-

++t5tf':Ertf, +ei+ri' qlffin 4 4. 6 x "

FlFWlt ltEHZffi , r4trtr'u+ ( 4 instars ) ffiqFl*, '
E Hlf.trt#,i 5 Ft HfH lD)' lWEfliJftE AftW' I+E*L

H. #H,Slr<l8aloX.
fi H 5 A H',E lEX, WhLS X*ffi, 9TfEHH!,6ry

E . &Hr(:ryffiffffiffiHqElqhB ,tr/.E ' Ertffi
H.l , #H,ffiffi' XHffifE " Ettqrfc7d.F-Tbhffinf '*E&.A.
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itirt, EFIE fiL, #lfr.khrymfiUHtdifffi ' *tr:E'ffitfr
H " tsH'J#fE&trtuffip H/frJ , LhH'tIlr+BxEfrfi{XF.
IR,ffi**mrvt.

&q*trw ,ffiarffiHfrrflTHfffizKEE , 7I^HET

EH+6( dry seeding )Yglfr\@EEf E ' HT&T'X*H!H

E, {l4?*Etl,3'f TifrtE' g4x6{{[HJ[H.' EI44'R

ffi f r tr[ ffi s 7- l*]H€'Ef [&-A tr ffi ^H + H!d[ q " WbLE9.t-g

5Eflljffitj'fFffi , ,L,tfrrk#WiBfiiqDft' &El^{X++i*zK " #I
ffiYr.AT,E' rI Xilft ffi xt *frkB.*tH!{ H, il[ffi cattap

hydrochlorid e " lLffi4)tE+tfl{ElE tr, trITIfi ffilYfrE
Hfrf.RW+ryEAflE, X,fEEfEH,I*EEEfIK fi Tfi + "

,jcffilHA rl-ffiX

zKfEtrB{Affiffi,L'H,EI[l,L.B, (stem borers ) ' lE4r

*EIIHTJWH=ffi, BP='ftffi ' :{ZHfltW' tsJRW

iUE (Lepidoptera) .

= 4LW ( yellow stem borers, Scirpophaga incertulas ) H!

rtHx4'Lffit' I[EFi4, 6Kn D4A4,*. ( -rn ), fl]E
n24427 4,*, +.g*Lffilt", Etflli H' +*6-tE
H E H! 4. R,F. " E *F X ffi tr H - ffilRtf,i6ffi+' f/# Fl H,'f4 &
ffizJr, ffiWYai.frM@,, F44.R,F.+,itEffi .

flfi Hr rF TfEryi+*llHlE m, qpi*Effi trff", ffi*'*
EHHEH€, fiA+*NEEH!HE "'l!}il^Atr'tr'+XN
,ttrt11rJa\rh[1 "



&mtat{t4a,,'x*.

HE|I+ 4 E s XEffi lLilkhfi. ( larvae )' IEtJffiHH'f '

ffWRR. &q*tru , Uifi.*E*9fr.Rfr1R., '-E.fifr.H.-

nlHr[**u+, Btl.- i'LW-E^rtHI'fr$ " H :ffi frlh, Lh

*,WL6ffiPhl^ffi@' FIF,{fi H,{4 Kn A 4. zo €,f,-,
EBffiy,, , kh*ffin32A3s *. " L)JB.AV$IAfE* , ftfr
ffifr[A#ffiEFttfi,L.H ( dead heart , 9*iEffiX mati

pucuk ) , |:ryt*ffiEFl HfH(white head ' 4*iEf,Itbulu
ayam) 'rlH&fEtEHftr{t,ffi (pupa) 'f,m}6@, 'K'310
A 13EX, EWffiff " fifrffin8eex, lllN,ZE, moq

HHmH ,ft,FXT Hrp.ffi. blHtr. fimffi. ElHffitsE+fr
eqA (complete metamorphosis ) HlEfr[yIFt "

-[LW 
( Chilo suppressalis, striped stem borer ) H!fiEFI

H{AK t2ats€X' ffiE20Ezs g4' HfruHlEe,
,lgRHt+4'.-s-,F. , flE*FXffi7-m+, "

#EFIHT-yFfffiry+ I E 2 tH!ryffiErtrffir, rFI*

14tuw, EArlHfiH+HqF " [ilffin446X, khHH

Efr+' EEBEHHH'E-N|,i&@ r*, " f,ffitrffifl2, y! t0 4.

tzH.*K, tf,i'e' .f{,{m+fE#|^ " rffi H,XX lN,ffi | 4 2 XHp

HEIETEF .

tffi (pink stem borers, Sesamia inferens ) H!#EFtH'f4

Kt24l5 €X , ruE 2s430 EX , ffiru&H@ ' fll+
H-+.ixta@.*Ly. [il='ffir*ffi , tlFlrJ6l,=4=11 , nW
+en+;Fn . fTry$H ( leaf sheath ) l^{Illf*firyH
(auricle )H!#FA " khHHfrffi , 'ffiHLLtr. , {$ffiW-lLW
5_[LWWrrHffiIt , Amili+it , fr13 e 18 Ex "
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6f+ffiH.{E 
^ffiiaztr "#E-FUITL ' Al^Amtr5

H,+ "

ffi H P! XfrkHry+ffi , H nf.ltr'trH8ffi
( Trichogramma spp ) . RY|!H ( Telenomus spp ) 5ffffi
( Apanteles spp ) " tsexffEfrffiWffJ@'$,Yfl1i1ffi$, F
6E#HH'f Hileo% Xt, tr [rBEr.ffEEHlHHE7 lfr]rt

kly4frUlEfl' i#.Hf'fr1tl{I+gtEi H *Xffi , EtrIzK Bl

4A^{fir " h7 twF.ff4$ni6, ffiN1tffi,y'rFfw+Effiifltlffl

ffi+E (surveillance and forecasting ) , XHII{ft€*HfrU
cartap hydrochloride e$ fipronil *#H , W.Rffifr,#5X
e"

E-EB..BEEffiffi+

iBn EtEFil[&zKfEiti&HlE H' l,El'H!#H, 5 EIH X

EtrE , lBLEt ( brown planthopper, Nilaparvata lugens ) E!

ffi fl/f E trffi ru E H 1 Et ( whitebacked planthopper, Sogatella

furcifera ) .

iE L El Ht EI H trl tl )!mf+ + 4, HP & I114
( macropterous ) 5ffiro4 (brachypterous ) " &fll4HlSE

FtH ttfi$Et$,t, l+frM&MRC,, W(;@fll{ 4.244.8

€X, FEEEHTI1,BE'r " fEro4FTB,T6E1., Rfl1fli/ggft

5flqffi , +fr&K , X4lH)11&, ffiH,-EHEFqF - HEt



@ie]lt4#
e4,\ka

[fljfillFrlnX# , frMt9lt+, l^AEe+fiEll , f;ltYta-1tffitn

,LN , Effiffi4e , qFK?<J 0.8 4 o.e EX .

-E+fEEI UFT H H! T El! E+ T5] LLKWryFX *, ryry 7 -H
xi, ftr-6ETXlii.j'loLH 2 . 3 xtrHp+Ifii,[F " Am
ffi , H, rl!+ 7 4e XW4Lfi#*.. iELEI.H!EH+€.8
*ut 

" tsEL{4&r!+fnXHlHH ' EtrffiTfE{ HBIJ ' )gE
l*fl ,Irfitjfl Eflqffi EfEfAH H, EIEXZ\ZKHMi+' ffi EEJE E

fEfft I . iELEl&KHHH!ffi tr799fi 26"C428"C, Bl[L

tfr*tLi*, &ffifXzK.'IlFzKTH. , ts+ffi{H, A,EEEE ,

#f1itr+ ' iEtrEH ' fTlf,^EEt ' fEryEH64., ',fra?,

H trtr 6lE L Et tr fH tr t{tfr\H trrlil'tH. "

{EiEfiHffifl&H

EiEffi , -ffiffiEH,mffih rc 432x' &f*!ffir&tr

IUF,tr' t2 4 ts X " Uk Ztr , ]B1,E(.HIEiBAqXEII
fr!+fr )! t2 A t8 X . FlH,Hlm.ffltn++dE, AV,Ttr/.ZHW

H!'lFifi,T#if; 3 X " E H&+t'l4fEf+ r, 16 
-( 

E1H! €'Ei/il
L, , HH,EIF.,YZI.A.,fHH .

3 H \&Etrtd5 Z'l+im5 ffi tfl tA(U, +gtrEt]
E E HI.EIETHHEI+ rH]H E €, NilIAlR@, ; ffi}E1.EI

ntje#FiBffiEl,IE^se .

}EAEIEU&CfEiIH{ , iVtTffiHffiZF( vascular tissue )

f/\lrfiififlfl ( salivery glands ) hl,IHEWffi , HZI€+ffiHL
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f*ffiffiA(grassy stunt virus ) 5frntffiffi)ffie( raeged stunt

virus ) o

iBl,E[xfzKtrfrVlR#, *frft* ) frilfrfrh, hEtrCI-ffi

EHHfEE " trHHffEryfHffi{ftffi ' +HffiH' ffitrfE+

fE H HHA E rEl fi IIH]EEI [I]E' d.ffiI.n*.@f,f "6\'I.fr"

( hopperburn ) " fi*.fffrH.f ' HffiffifieH "IfilfrWNW
R ' fteffitfi ,rfrfiur{t.

jr.ffifiRfr\Jf,;uAflni6,,L'rfr1frf4tfr.H ffif+HlEH' #ffi
*fry, ilgEm+E, erEfiftflEfflt++ffifr " aqxEu, H
fr {ft E B! h fil &N @ffiBupro fezin, Bupro fezin * I soproc arp

f[J Imidacloprid$ .

trBBI + ffiA#Hfr,

#e+W*+ ' D,l.tffiUkW(rice bug, Leptocorisa

oratorius ) EHfi ,fl +q*EUHlfEBl . f,tr{iUkW 5trfrffi
qffifEl,Et-f+ , 'gEis4fteqaHKxrH. "

a..t{iLx:w fr\fifi FI H r yF f f E rt Elf Ef,E t . H [p flF ru Ft

+11, tr1I?\JfrEi+EfWF, trF,#EFlH, -HAZt - tr4
- tr'firp . qlffi+a@., Ht4nt.2Ef,. " r1ffin64e7' "

2*Wfr\E*.+tr-f*u+ , #H,ffi/|T lsE3oX , -Et
fiHb*@., tru , fHEtHarrHltEjtsartrrlE '

FXg.r6K-xt 14 E ls H,* , 14tr2frK, W@#M+',ffi.

ffiHa* , ffiffi4frK,+6rut. HtrrEK, *,{AtrrEfl{B
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E.
#HEEtHH'TiE)€ffi (milk stage ) ftlYl"r,{ffi ( soft

dough stage ) +H5fEfHt, U+tfi tr# (needle-shaped

mouth part ) /.lfEfif;frfr, , Bprl'il+ ( lemma ) 56tt+ ( palea )

fEAiLfffitr, Ft|lflI+L ( endosperm ), ry-H'i+ir{', EFIffi
,d, WNfiFE ' &EAXNTfiIflR,F. ,F+{KXff..

xt{iuewwr xEfETH zfi , e6E.feHH{e^4f+
(Poaceae ) ffryrJfiiltr-#+HWt "

Aq*EItHlXjttr , fenthion f[ alpha cypermethrin

ftiF,wwxH.f ,ffxH.lr.
X 7 [+{ft HEffiFtH'lfE X' &R&.ffiH |L+&r-lHt,I

'rfr#Efr+Wp' ia, m re ffi ifltt ffi ffi.rrc' iE0ft H ffi tli' ie H'J

ffi , D)r4frikfrWffiXnEprH' fEHzKfES'fUtr{FHlf
la
EEO

#h&ffifrA)1 "

I. FTH 2. fETH!qUE 3. fli 4.ffif,ffi#A



tfr^#+H+lFrEHE

ffiqi'&Et@ ( rice leaffolder, Cnaphalocrocis medinalis )

HIT IL+@tT, HfrtJt{i&Whtiift*filiEB Ztr' +BIt
BFfEry-H+fi E , FND}f,TT{iA6ryHN E ryH . HKI&R,

tr )lfrHH![6BESBEffi& &., Ffi D)f,T2X,J'FH, " q*fE
&-f,tfftffiq,\fftt@)tiprt$, ( ulat lipat daun ) .

*4-5.?85*5-
1 e80+{t ZEf , q*EI[H!fr R+gD]&ffii*fSfHzK

fE , AH.ffIJffiHAT*, fiT,&4lffiffi , --"{RiH[EfXNEt

RE, fE E E HlEf, Atr,RII H E fr\W]ffi * T+,1+

( biodiversity )' Xff Htf+ +X *, BE{EB H,tstr4iT{ft zK

+ , WEftEt.lI , EtrTLfEEEHfriiAt.ETW, 1I8ft1F..,,),

frIflrEdfi,^ .

re80+{t2tr, H+trXtF'tkffil1lit&E, &tftfr
fi)1fiffifi)Lf* , #F\lvtvfrT]+€r*., rHTE[tirK . fE

&xl,ilq, trrarrt*rfrfi BfrhwHf6* . HT+fff+

BHH , tiilFffi.trt&B ( thick canopy ) , IFH'trHff{it &
ryffi ;itEiff 'Ity f" XHffi'l+WftE B ffi * ffi "
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fr{i^&ntrFlEEfiegf; ( complete metamorphosis )

fr,FX+fr mfE, H H, E! - +.,ilrfrZ|:E FF' U1 #. - Bffi fIFI H

Et*,sl .

OEETHTIFTEIHT' E'H'I+flN, 6H'ff . AFfrf
,U " q|lilif+&lgl ,6fr.*Xy+L+Wlt " qFRHrft&+I

7Lt4' , +tslKnrF,f,- , ffi0.5€X , EffiWffi. lnFH{

*LA@., E/pfrYclHlEW " ff.AXF'(EiZT ' Vlttu;6.*fr*.F\

l^ffinlffi|l' [F Tffi '{t Bf i*I[, 4' R,F.' # T Fll! fi, LEII E]

,y. . r,1fr\mffiEq*truElfEHr! 44.s X, ffi,{t+E--"
'f*mF' iEH5iHtrtr+H'f trIH.dgl't' #ffi HiHf[i:+
ntjfiF+e 3oo "

NWAHAEEA

hh*rnWnt l+Kly | 4 2 4*.' )(*13 &ff -i5 H*HE

,hB-frf-friffi(5 instars ) ' 6fiftts-liHprg'u+=.]i '
-*w+r^h*,-fli.T*U#H'^Hlfr &*&hh*,'8fr28+rr\48ttr

Nfr%e, EffiFtH{ , Ef{+ry+SIrym6+ff ' ffitrEffi

^HlHl' rffiA+t^' {E+EE E,F.fiErEef^r\' tutnE
HH4fi+ . er*,H=fdtrlfiAEtig " H+ xfrtft,..ha

AEffi t, n Er^h affi,E atrHlso%D) L . f, fr+ArH{4K

-Et ls 420H.* , tlt)Jw+ft, &ntE*w+ ' ,r4,flE
1qffiffifi ,ElBzKffi "

hhfrfrttmffiH W,-lfiflfurfitmq$ . &ffi ffi ,Utr, HiE



ffi +rrw*1Er6sa
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HtHHtrIlhhHFlK ' -ffft.F,ffi t44r6x , HpHEriU##.
,ft,f,m (pupation) .

[ffi( pupa ) EWffitrt, xffir6+, l+Kn84.t2H,* "

lLfrfrLnffi , l+tuLfrffi., [fitriffi8Hffi@,*2af,i€. " trfr &
ryffi 'ft f,ffi +F,effi Zft ' *#YfrTKtiiE#llHltfi Hnf ffi ( lear

7 4e *.; AiHffir&tr ' M4&ffiEt,rffitrIKil 180 x "

FIH-ff+T&Hllll.,' dqHmfr H!4, n ffi ' l+K-q 8

6 to g1 , fllE ( wing-span ) 2\ rc E le EX " Httrll4H

@., Wffi Xl+, 
^H- 

LHffi +EE.EElRiEefHrI' F lsl6-
#.f,F.2\, iliERlEC, . BfrruHlEfffi5rfg*HR#;€..ffiffi "

trfl1fl6ffi *R+E*LL, 5EttrUH!+fr2l.tTFx " Ft*,e"fr,H'

H'f ' FrtrruerE+H#llffi{Ill , E#?ffff .

FIH EXffi,H,TfEIlEEIJffiffi4[ ' &IE]IIJE&ItM .

-HFEF rutE:Efn[F' Fl4,+trrfE' -Et), 4 4 s

x, ffiKn 12 xmE "

#ry*Y},WflHTfr

tr{i4,#,1fftr^x{zKfEEldq t4,'8 fr ,.hHEFt " * +,rhfr.

EttkJWl zs%Ts\%fr\ntff ztra , "Bfi+tr&4fl-tr"trfi8t

WNHry'J, EII , E6EIHI4,EE.EHIEE'iTftH'f ' LhAl+.

{IEtEA'u*'HlcWWT "
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fr +tiir,/irt.rtffi H! ffi BfEfi I FH BE fr,, r+ *tfrRtrff.
ft f E ryf H ffi E fiIH'f Fttr T k|+tutfr?\' f Effi tr lsm zK tfifift X.

Fh (IRRI) HlEryJ]flA . #1+RPlfE&FNffiHgtr+H.IfIJ '

tr+ElR.ffig{ffirgl , 77o/o ftE&#,tr 30 xltffifT . B&E

+HfrIH! tr &nHH ( tareet pests ) ' D,l-ftrt'l4H!t{i'^&ntf-

N+ . fE&{Effi H! rfrXfrlsh Ef i*'ltEIJB + H,frIJffi F Ext
frrtLW (methyl parathion , iliffiFH-7\+fi ) ' L:'fiffi
( monocrotophos ) fllfiftfr ( endosulfan )' B&fiB,ifilRtr-
HB (stomachpoison) 'fiH* 'R^+*ffi+H'fFffi ' #
tr r.f^H'H'H€'ffffi ' lfrHHtTW*i. "

1+ *t{1*.fifrH.f[' Xf iB'[48{ 6t H iltjf+ fri]%\t.tt

W Z tra "lI1+. +iklEa fl A + f,E ffi Ht tr H! H E e
( resurgence ), +ffiHt-fi fr.!frt{ilFfrS K E ffi E xt tr{ir}'^#

Etffi6tE*H![tps.
h lt L +ffiHN Effi +rg fi Effi H, g nfi & Ht f/t BnE t
H* zK E E H i+ e, ffiH&Xfiifflif; --"rt, Bw TKfEE e

HlXfi{ (natural enemies ) EHffi+HlR.fr+WffiiH ' xfiI
r.f zKfEE H HH ++ 

^y},ftijfitflU,h, 
4 H -,fiqfi,r*{ft H H ffi

E , tffi"'t'fugf[fft^ "
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#IH#EEB

l.e,Effi Lwwffifr 3.tffiwffiffi
4. rffiwet+rH# ( tr{, )

il/4rEsE#tElffiAB-Km,"
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mffiEEafl,^fi

fl,*.+X.Hrn, ffi t E[ 5 f {ir^&EtKffr7-frf.., Afi ffi
ulutritHHftf+, H +Milfift EfE E ++HAt61.Etffi EE
P! X 6ft " g * tr fi f.l 7K E tr H tlfr\#ilts* E+rI. qi rEfift

( Lycosa pseudoannulata ) . #fifr ( Argiope spp ) . ffiflH
( Tetragnatha spp ) . ,H$ft ( Oxyopes spp ) . H$ft (Clubiona

spp )+ " +tri'UH€'llFi'E+[itrW^8frfr.8"^ ' gMil$ft5

E fi.ZbLfr.I : I0 HlfHiET, f+ffl]lB-(EtH!frXnl .677%

H88% o r

4+trfr%),&+ffi8lXf;I ' tRffi-F? ( Khan z.R) +fr\
%it, etrF*iE,+i7 tr{iwt.rtffi Htxat-H/ \+1f+ .

5zKffrHlF{&ILfF+49#roE ( order Lepidoptera ) HH{[

- ILW 5 = |LW+flELV., tfrq'/'EEtWE! 6H',l4xfrf tr+ +ffi
* " >)frH@hlil, efr+*E'-tr'8-f+' +trt+x
f+ , q*EI[+/Lf+ '1Fl+RtEE46+Ef+ , 

^H+fE{^E

fiHEffi ( Trichogramma japonicum ) )ttiirJl.&atffiFpffiE!+

E{Ji4f+tr +W, inffi4'l.&Etffi e, H ffi H! fr +'l+x&#ffi,
Hffi (Apanteles cypris ) . tseXffixtf+fftjffigl,t6ryffifrg

ElFHEEHtffH, ffiTftnffiR$tre#r54ffiIE5o% . {[
Rffieft{lffiffiElffif*tr 30 E 40 xt^rt HH'tTN , D)&.K

ffi7tFRft{}ttr6HfL*'l+E{+^Hfr[ *lftXfrk , ?R trIHEE lE
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&,frVtr+^HIJ*A

Wrl, fr{ig.Lalttr.fr?lrt+H' + K^' €f+' lhtE.H'

fin+#+++Ht 4r-A', trtL,4,iH^ * " ff{i^#twa?w
uEEHtrt, +gFH,iHEI6E* E rl'r& " *ilX|:zKtrjEEHBt

ffiE EHZi , frEl7.ffiX\EfH,ifi , Hr[,r&i11,fr*fr\tii^

E0tJry (flaeleaf) &FTH!-' =Hrt'
f,,fr.+xfrtfr., (Fyrrw? fr.+l#*slffi+fti-:-la' IEA

fRtrAI{'jH +, ^EH*EH!}I"{XAEfi ( compensation

abilities ) " fE JL H & )tt t+4 Etf[ffi )tilrEifr ge#xffi

EX ' fEfftffitr= H+xt#l)F#*(grain filling )Ei*E't+{F

ffi , fiD)fiitrtffffiffit . =o[ryrEwgg,Ifri-tr ' ffiiffi
6! + I, ix16ffi + p E H,6 11 - nf & {f t| = nt E E " 7Kffij&trfr1.ld&

ryffi'feg D/ E' #tnfr{ErEH! tr *#lXAVh " trltrrzKfE{ff

nFft E +tr.f+ +XKffiifr gdH!# ft i[EE' tKffiifrV@frt *.'ry

ilEtr'r Etrf^L)J*. (400larvae per 100 hills ) H!4IAfr

Elhfl'T+x.9r E+fttr " 
=olJryEHE{' 

IEJ-fEtftH!ffi

-iintF tt,xtFHEHA\TWfr (.+ t2%) . )tArEH
(+r00%) fi[ryr&dBtr (+43%) " BEEEIEq'fttr€'fE

tl'i*Hlifffi " A*+A MiyashitaitrEE , h#ffit6tt.67%

ryH trffi TAEFt,f+,f,If E+ft * " t T iEXzKfEFtr ?l"f*

l1m, Hil&{[&EE ( MADA ) T lee0+{t1nffitr&w.

HlzKBIEtr 11 

^rWEtXgd' 
H&R* H \4rt8*30+..trk1
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zE' FfiH?4fiitH 4F*HlfEtr n+ft+lkEm\ft " r4fi.
4W sv"nt ff frtJtr{iffi 5 T ftEt H WW,BlfEffi r'IffHE, A F
ftWE,E.fl "

HU5*E*tr5,
aq*trfiHfH[iHim:x, zoo2+ffi-+tfrTs . 6

,E E H trT[fEgU.6Etffi]FHTEH! +9.8, HHIZKE EfEiF
+fr)Rfr " H,EjJE ,fffr&ffiHfrtr,ftfE{Effi7KtfrF.IH, "

'{t 
# H.f {t,f it rrx*Hrny +*#wtr{ilFtr E t ifi , H rttii&E

4#l+@{AtFffitr 7 rtHlrltFt .

D) Lrffifrr"X 5 E SIXIH, _.Eifr BEfEg[aryHr.f

friifffr\rtuE' +lFfi{€r4rl]ffirE " frffiX*X\fHiET ,

tffi ",t ffiffi f'4, 7f U T'{E xtf E A f E E ltV$q, m H jI 6E ilt fr ,

Effi H gfi }E-(EIHTH WK. . WiiRHXIRXYfrEffiN.iE, fr,

tEI H{ifi ,,. xf r4rHH!i6*, N H il . {Jtffi fr.{ft +{E!fE X HF
lFfrfiRtkfltfrffit.



/(fEiE,EHqffii6

 +Atr NzKtTEEETtrffi ,**EfiHEEfrN, THWfr,

-f+, AtrX-tH' rKrlAHffitrHtAr0EI b*H&ryrJffi

mEIEtri,A , &AEN)fiH{A( pathoeen )t**XEmE59
tfi* "

HAfEaf *)1H,tL

i+ *t{iRtRB E *4fi4' fi lt LE H EHtfEEt fr ,[,H

|Ll\*. ( chlorosis ) m ffi K tr trfi ffifl1, E-s'I zKfE* fl rE H H

Wb*, # E#+h+K ; HH$trtri#fr F.W,' ErIzKfEAfft

kffi. '+H-hlEIiIi+Ifl. ' tf*Hfr. 'f EH.fEe #ffilili?, "

Hfi4+i{+FrtA ' "8t,il'rfrfrtrHffi+SHffiHE ' ll
ftfE^trXf*zR,* ( nitrogen )mrfeH.EWi^EH ' #[

ATI.flE6E,fFfEffirc&g'E\+' 'WF.EH " FZ ' fi*fEAEtr

N trSU )fi H +W+*#nrffiWT p.' tl' flEtrmA +)fr tHE-
+*lt " tr*zKfEA H ^HH **lsftri' EI XNEJil{ft)*)fi

fr\EW " *+tHWfrUtHH+E (epidermis ) E#.' *N.
,EEErt,E+liI4 ,H#RH+ (trichomes ) D)&.ffiffitr
( cuticre ) , HElsilhzK h#kx, &HEFEIE)fiffiHlt?E o - El
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)fiH^dqT TKtiiWH-trFfi2*., ff ntl^Ztr ' fEfftEH!
'lF^H4HrX, ( sclerenchyma ) AEflllffi[ffi WffirR ( parenchyma )

+ffi)fiHr"Hf . Hf)6H&HEHliJfg+, lFffiffiEH+
illWh, EtL ,ffiryrr&ffi*)X)frH!*FAETflE#l3qH ' 6E

tr& +)lw + b fr\ +f h *", r[ m H d$ffi H B! x {YT " rn Rf Et*ryr]

*)ffi EtEll'EE' )ctr',FtYlfrT )fi HE!fin +AVh' fr H)tn

rBxlfE^H!lfiE "

zKfBffi Eifi liE!+E tr *, Etffi fx*i{HHtr DWW

)trH!ffiffi ( highly susceptible varieties ) , ffkffi)1rEE!)fi
IH. +WtFlXt E X rH f I If E H! 6 f tJ * l+ " tLtt I' t4tB#' l+

fitH - -."iH. NE. )tEHfrfl--.iftflA?trfrffilH.H%Wlt

+6"

fR+E)FIE+ XW lfrit, AZW R*7KfEH!)ffi FH WL\ =
tr'E++f+, H+XEH)fr ( tungal diseases ) ffiXEffi "

H{&)ffiFtrW81fr9frffi ( bacteria ) . )ffig ( virus ) f[riH
( nematodes ) . Eq*Efr.' El.4f6fuEtriilF ' #Hff.
Hf t.EEtffitrHlzKfE)fiHEfEH)fi ' fErl+fi)ffi ' fE E ry

tfi)ffifrfif#B)fi€)ffi GTtfiffi ) "

+8fi{fEHffi&fr,'h

fEH)fi(rice blast )/tifllfEffi)fr , EHEffiB*H!+g
)fiB . fEH)ffiAffiffijEHHET4ieffi{ ( imperfect

stage, fitlft'l+f'fiFq ) H!)ffiHffi Pyricularia oryzaeff 4.E I

ilE " ts+)fi6ffii+M;pft (perfect stage , lttTHI*FllW.)
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fr\+ZfrMagnaporthe grisea o

fEH)fr Ef-Ei lFm *. Lft+Atffi iE +tH!)fi g' + tr H!

xMtr T 1637 +*a\ K*r+w> tsAfl tr EiE#tT fEH

)fi H! fr I[, " + trElXHiiXHfEH)fi fr\p.+ifr11-fftE il x
ET+JH , tEfEtr+)Filrtfi " f^'A+ 1es0 E 1e81 +H'if H

frIfitrx}tfEH)frtififi ( blast epidemic ) " fEEltift
TrH.trHt' fEE{IfIiffi F 4o%4so%' frffifr\tE E EEe
flaxit&.

aq*Eu, fEffi )frE I s44+ffi -wfirfl+&i[xHt
+ . q*+Ejt#[H!*[iEiEttr H + te7e+g'ErjfEmffi,fe

g , EFI 220 

^bfrffxfrtrH!^He#[rEr 
' 1e80 +Rin

ffl, MR 1 qffi HrfEf+gfrjrE +*#.', {t+atEHifE^

9ftl6frt4 , H+{f,25 iAffiWTKfEExt 80% H!+fttr "

,Kffi \Nitrffi SIJFI"T*ffi , M+ +H fr tE#TSH q A2*.9

fEH)fi H! B+' fEH&7KfEH! T E *F'fn&)ffi ffi A'[. HilE+

H!ffifi , --fr!_tr|,i)tHfEfE ( seedling blast )' rtffiH

( foliar blast ) ' i5fEH( nodal blast ) ' {HfEH(panicle blast )

f[)$nfEH ( spikelet blast ) o

fEH)fi H X ffi ffi ff2f; HII' -EH L (hvpha ) zLhmi

FXfr\ffi22t6 (mycelium) ' -#.llLl@+ 
(conidiospore '

y'liffi conidium) " h+lT*tr',\ktn,6,tf, ' Effl]i+El' Ifrffi

+ 4IE]FI| +ffit A\h4.t1+tg.( conidiophore ) t.' nEXffi

,h ,F+l&tiiilti,F ' RW#ut+-,F.,F'H!zKf| ' HHdAeo%

XIHltHxfiEH ( relative humidity ) 5 10'Ce 3s"CPliHE
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( ffitrHE!&H'iHtr), 2s.C4 zs.c ) , "EfrIrrhH+ , ffE
trfilKtiifrf*E- , fr.x1rtrr1LF,, ff FlVlNtf*H\WffiLL ,

fr*tfr. 
^IKfEH!2EEE 

+ WBy# /n " /rl H(E+ ffi z\H! rt D T
4 48 XtrdffiYtdlffitfr. " ffifiIliffiFliflff,F,EEBb*tuW
,J.,F. . [E#[iffElrfrfrAE,gl0frt4t1t, ffi#ldi*filft, q
F\#trffi.rt, (spindle-shaped lesions ) . )firtI+SllfliLfr
8., ilUk+lE.-s-@ ' EHrl'trAfiIflfHHeH!+E . &iH

trf[if,EtrHB!'lH]ET , rErtEF+., M*ltf6)ffi8 .

E )t HlFHE{6Zv'tlETfr\trt FX 5 LRfrflrff t]{Fffi , Ei [L

fifr ffia\x:t6EmE{f Effi fr\+**"tl,yf,lv+f E#RaH'f THE

ffiH. , FfiD)trH-&i6#Hlf*8tr ' fEffi&,rg'glffrHfr\lfi
E . fEffi)ffiWffirrA?&ElglHlHtE Ltri&t4./\+F ,ft
,E^itr+H!ffi)frfEH, ffir' 5lE+6EFi6ffi +,8 "

q *EuEf+ffitjfEiUfr ffi rtulfi! tr xZ- . q *tru
&{[*l]Ff ffi#H! MR 

^rtltrfrffi 
, t#A$fEf*)ffiEtr'fr

,[4 " MR 

^yt]+ 
, .F,6+HEB! MR I + . MR 71 +5 MR

73+VH.+lnJffi . HTfEfE&ffilitriiZffitfrH)fi ' WILL, D)

xilf-iit+E!qtEu , tr+tf+fHfEfEH!trafi E 

^frFftr, Etr'iffHEr*E'f, x{fEffi)fr RE'Htrfi'l+E!ffi{+ .

tees 5leee +lnl ' g=#/116!trffrtr ' ffiffi11l6li+

Iryl5f&ffifii{jHli f#Fifl (rambun rulang ) X , tHfFf+
fHH Ai4E IEH!6fEffiffiZffi ' H T6fExffEffi)fr6{Z+n
'l+' m hf-Eif trHtBEfr lsl pB NE9H' E FH T,tr' H I 

El fH xtifl

EH , HRfrIffiiiH)fitiil1T " R\L*fiti [i"ftfEH)frrl#

,*E+tE , +HhT +eftIj)6H+fZtr8^{(mutation )FH
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E Bt, 4r *8 1[ fE W.hEHE!4 ffi ilt] +,
difenoconazole . flutolanil . pencycuron - azoxystrobin ff
ffNE,H "

fBHry+f ffifrffiffiffi

fEEryffi)fr ( bacterial leafblight, fulffi BLB ) E-f+
2frffi41 H.fr\)fi H, )fr Fffi H! + & ftXanthomonas ory zae pY .

oryzae . tsf++tR{&ry8€fTH (monotrichous polar flagel-

lated bacillus ) +&H!ffitriHtrE 28"C4.30'C , '[KT l0"C

EiHT 35"C , t5J)cl*XyH "

Eq*tru, fE E Et{fi )fr T te60 +l\ulr.x H fr HzK

t{i, *T tee4 +&x[trI^&4f.ifr111, q 6)1 8 f+a
rfiFlzKff*rtl+**, ^H+ xMR 84+fEf+E!)trfFffirtr .

fE E ff tf )fr B! )fr ffi l/.f EntH! zK TL ( hydathode, Aifft +lF

/K**)EY.lfrzRLHffi. )frH&E.Eiffit +Xfrrt( glumes );*1

r/frHffi+ltf6 . EEt+fi)fr#tflffif+fnttr ,-E{finf4 ' :
Ei,aa4 . ffi nt4/fr }itEHl^ry+ *rh,'tft H +fl*exntrx.

FrT rE, ffirlr.E)Ra&., n-r*ifrfltf , {Efi fi tLlVitutrtfr\

tHH)ffiriI , ffiH_[,HlEnBa*€uKin*{tftIxI ( water soaked

linear lesions ), HE/frryBiff{fi{H " )ffi}iTIHYLHeffifl&
(bacterial ooze ) idfi ' +trr}',Fl"EHetrlftf4 .

ilfl#4)fiH (Kresek ) Etr{AERW ( systemic

infection)trrfr .+."-wtHWffiIY+xtTl-i.+frtrfr .FXmffi .5



Affi+8ffi85tsY6
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mffi{ )fr BIU.F,€'flH,ff{ZtH{ZBA DNA'
,*{t)fi€68HRE+[+SrtsE+fEtft , mEffi{ -ft

tT{ )fi #'tft+AfHE, T HE+rHEUEt[Hff t fplt lt
tffi ,trtlZ"rfr5r*{ )EE+tr'HI , t+IfrlFAIX'f€E5EFt
fEfft+)fi.

Pftfitg.g)fi € B * H! lKtii, ry H A E {H @-sl"lH.H

@,. ffigfr\qFtr+ryffiHrfi ' ffitrH Ffrlr,ffi-ry+nt

'n#+fridl", +ffit,i*ffi ,.Btffitlfl*. HXXttHT 1e81 E
te84 +#frzrtfrffixifr1l1, + til&x.* nEtfr 2 + s00 n
)rfr\+fr*. "

H T)fi 6FIfnTH2Afi 'n#-, 7^AV,HK,,rtfritr 
^fr*9HEE , ftJffiffi+ffii ffi{&Wil+Efr , etftRffifr5Tn*.

fi 'H' 7-i*iFi 
^iffi# 

" El Bf , t))ffrfrfrffifEf+*+ftm)fr EH!

tuwFfi mt*, th*zffi?4ifi tr'itHlfH,fx+fr Ift .

r+Hfiilffif+{8ffifl

aq xEfi , tfrLY- frk4^ffi ruqa,u&uffi rEE!+
A , ftflfr)6'l4iEH!ffiilF " ffim ,-LJTUlW.ifrf+H.lta

TB-ffiWHf+ , -EEElj'fe+*[^ffieEtl,ffi)tr , €'H.]Ee

wwffix.*rE-+ft " tsffirn#.fr\ fr,tn, + tr E g fr )fi '14
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&I[HFil ( Rattus argentiventer ) H!trfHffi SrKfiii?\*iL#
fBffi-f{ . zK{E+f;tHffi lHl' EFfl+{fitHE' fEf,EFIF,{E{'

errFillSillf Htr, BI EHIfEA trffFt), FilE++HHltA'
H Ffl E!trfHlFHrFtsf[+ +' ++ffrlFfr\ 7KE E' Bl

FflH!trf ifi ittly6-+Hltf ; f&m' |.lxy+tfrfr\7KEE'

fr+ AWJd Dlf$\, E ffi t#ifi -s)rKy{, tr rff HH H rfl,ffi

tHr+, @++fi fr\if; a,lffi &[mf ,E' fitrFf, +r!tr[668
E-1.+t Rthli, , +t'tEflA+.F, " ffEFf,HETEFEiHp

*ry, -.F,sfi ffi6EIEH{5ffi ffi Lhffi,*N-H . trHH:H

ftxx+t{ifr\zKEE ' fiftffi-+n trIHEHEH'bhffi"' fiX4
*4rtr'fr H!&tr+HIft *F+{ft H Ffl E! M H-, = ffi +ztr H E
StJru#|3€'Ff,H ' fE&& ) ttL*E{EAIE?T !

BI Ff,.BFfrffih,A.&-

E FilHlrEH' ryifff[fif,fi Wfri]F,$Y' Eft HmeE'
4 il A EIq r* E! I.4 tH +, flr AV+AD ri+i/. 6 f+ fi E H! +t,Hr' +
HEiET'ZEiHfl\#W " H ffi &#IE#irl, 6ga r saRH&[Ei

TmTxtrrfrffi+fr . H ffi -A.Et, +T5JEXAE6A+T
,{+6^to%WAW "

U , HEfjlAAEzr : e7o/ofi!ffiffiiftf ls trXEfEHHlE

ftE , ffi/L+ 100%HlFflHfrIfl+30trXElEfrElEP+ ' ,A
ruHtu#fr\#+q , .[D)WrHH EflffrH '
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A[+Ff,.trBE4LE

= 
il, r+ et &X b A\?tfrif 'l++ Ffl frrJ 5 tr tr'[4 H.{f g!

rBfr\$Jetf,,effi ,ftrJFtEHr* , wrfirtM?-e . EEPEh,fi

ffi H{, E s 4 l0 ARf+r{-&#tH-, t+fr 24 tl"H! 26,
EEHtltdA-. , ##EEtfrEZW, iHpil.fqef4 ' HeS[
6f4Elffiry-&', .EziFf, tr Btrt,,L"rNlEI*+t'f+ . Ef4tr
Hp+rm#[iN , \?Ta*g]{ftt^ ,tfiI+t+L "

,fri*'l+ t Ef, ,fiiJfr\ 4t + l\r} + g * fi hydro xy c o um ar i n

Elindanedione . &4*8tr[, H ffifr\rfrif 'lft Ffl frt]@*6'

warfarin . coumatetralyl . chlorophacinone . brodifacuom

f[ bromadiolone S . tsri-bAdlfrjfiliFffi iilE+Vtfrrl1, +RK
&Ef E]I A E! AET . fr T ffiH*K E{Effi tr[ift lffiHfr\ IN.+Y,]

ffi , +#fr\Ed+E )tr\Zffi+.* K , #XiV.T ltfidr
( internal haemorrhage ) . EzKHEfrfuffiffi/x{'l+frffi/ftJ , -
fr\&w.arT-trffi =*H.r\tEEfi", 

ffi T . ix fr ,fl,rEtr H
Ir+ . +6H ffitLl.Ir1.T[effift , trfltrtr[HffimD "

frTeTryrtHYA+BrEtHlE ffi AB I ftg:A+E, & R
,il'rnllLff-Y1ffi , feiFli lE.

jl'ffr fi ffi IL & ffiA'ry + *Ef,E tr', r,\H! + tr' ffi tt:rltr
.Ezrl l{ruHlfRiHt H fE&xff++Fri6i*Eli/.iFTrB ' &
R 6! f;f f, f I fffi f+ r {f - H * [ffi , L'FFffi , fr*ZllJ'jB, - frk&.

R #|3 tr'Xffi 5E Z, l{ H!,fH fA, L, A f I f,S l* : 4 rfi & *ffiilt] & E -
HIEEFtITT' EU/.H EHlZFDlHit 5+kftX' F,g H -
E EH! zKfET E T +rtfr rErrH'tX Tt +'
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E EFEffi R,ETHilN

Er*Er[+EfErX+BEtfi AtrX 0. 06 % 4 0 .

F,(fr fr X,"l6.fiRfr\z8%nXt--.EEE!tsN)1€l(oxygen)

&HiHfiifi,TLEA oX_F,|LA" 1 No, ), Ei#AffizKrII
U6HEA ( HNO2, nitrous acid ) fr[fHBA ( HNO3, nitric acid ) '
Affi ffi N zK F+l&ttuffi 28, 5 +& +Wrf W ffir# A FXiHWa

H (nitrates) "t++Xlfrit ' E+eI*EilEE&Effim
trtElfr\Afi"4N,Atr t, HB 800 tre 3 +nE+. "

&+& trtr- w'ffir.H+na\)ffi + -.. + E! ffiR, W *.h A F"

4t AryrJ, ts+tfl*tin)t +WHF"IF H ( biological nitrogen

fixation ) " g.t+tHWElfR,H ( nodules ) +Atr +4fRlgffi
( Rhizobium ) , tsf+fffEWfr?fr.E -E!rEEE+f4-f+tr
AB6( nitrogen fixing enzyme), 1t:KF|tR++tY.FXXt
( ammonia, NH3 ), *trfr-++t 4N,FXtHWt+fi effi Affi+rJ

m " tiiEEf+tHH!4*BE, (sreen manure ) l[ffiHffi
( Medicago hispida ) . HE ffi (Medicago sativa ' HF

alfalfa) . H-H (Astragalussinicus) . HH (Sesbania

rostrata ) +, trX625HRfrtHW*+., WtilftHARF.
H!trfltEEf+( organic fertltizer ) ' BI!-vA*EEEIXHf*ffi^+

&trI{E , E\%:frtffW (composting ) E}61+}* .

tr T Ef+{HYrJZrl, ffiffizKEEH n?\La# ( Azotta

pinnata , 7)Y.tlfiffiil2T)' A2,5-WffiffiH(blue green algae )

fifrEEH (Anabaena azollae ) +4 " LT+'EKI*E , EA
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ffi'AHF"R "

F,A.E+AFXME.a (nucleic acid) fr\trF.Z- . t%W nl

tfit*-5,"t^ffit^U (deoxyribonucleic acid , ffiffiDNA ) fl
+4ffiif4&ft( ribonucleic acid' fflffiRNA ) . DNAtrlai€H!

H+ryrt ffi , + q h fr T rfrH9.+^txl fr! + tr.'f4
( chromosomes) , ,)Ef+li?*\nff (mitochondria ) flntffi
,f{( chloroplast )ft . RNA+4EAfr+afrflF,ffi( cytoplasm ) ,

frifr&.EmElAEI .

wzffiRfgry'm'l+

fr!frWthXAif ffi ffi ry6*fi ( chlorophvll ) fi &AHfi
* . rya**EkLIYFEXW6.EEE ,i[.frH+ ,YtF\r/rtffitEH

H!+A**, IEIH{SfizKfr\hfr4, FH-+i,-i. ( o, )' ffi+
( H+ ) f[ ET . ffiEH,Elrta**HEE+* E ,Kfr4Btrf+

fi[fr\ #.+,'lRE +'l+, * Hrtt.4.tkt{t}668*E :fi Xe lF
H.

%w.+Hfr\fiiay, tr lKfr HErJfE^H!ry H fr4.1.'*l

U,FXnfffi ,nf fr)chtfrHttKf;rfr\E , FtffEtriilF#ryF,
EE t l' rA T . H + A A H! # h frtii(F rfrB@,tl +fr ifr -rltfr\ H
W,, F"*TE, ryA*fi Ffttr,,PX9.41]WN(E, AEH'IAIiEZT

W " Rfrfr{iIFIAli. . N+Fffi , Ffr D}{RRfrt,TE\RffiJt,flllN+

fEf H#r+^izwnt+L, *EdtffifitHw " rfrtr*F,
H.j ' tHt T#FntHEf4ffiE ,HEtfi#i/AtH .

f*F"fr +gkE A ffi trfr.'t, rfrfrE tl#9-Ft] rrljffi tjfil trKE
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FE , #XfEffiMffi 'ff{intrfrK'nt€..X*ycl+ ' frr4,+E
ln* " ART tr + fr.llfifrlFtrW*:fii' tl#jffi"D (reduced

tillering )' t$4.fiffi' ffiffr,i/il'
E Z' ffiXffifE'f+,UtrE' fr*h7KfiEffi*Z< Effitr

M . ffiIfiA *F.EV,+lfrH+{4'tftK, t[ffiroE ' ffitl*
59 ' fr'ffll'f ?frffiA71iffiiK " &fEt+ts+BtH+6zKEE'

trfrLltfrffi |ftrB h AEEfr. ee ffi tuE fifrfr ' & )fi + tE nEfa f E

DfuHEH!}gffMfEH .

zKfExtffi* +hfr\shllh[frEfEfft4 Kfri 5 E '[^E]B ' +
TS,f*flEaEN flTE M E ffi TF+ . ETL, F"*fr\AWTEflEfi

*,,YlrfrD)zKfEE!4IE++'l+lFXH{ff , +tr-fRfEzK H HlE

A}4i}H*+Uft trftEEBIffi . trEEEffi E5D6flEtrI*, REEfF
aflEffitffiilffi,tlffifEHfEP "

DHTtr.fllH4{K

RflEfirKfrE,!,Uffi/-t2 ' ffiffiHftJffi$( efrrcient use )

8rTH " Ift +t*+WF,, -"fr!/n+frX, -SFrlE+i*+
FRW ,.R,H-*lJrlWrKtiiE&LW. 'EffiffiHlzKHE ' W*F"
( urea-N )Hlrftffi , fr2+NTKtiirkr]IftjffiE!1I1lTk40% 'W
T &iHiBtflF zK F,il. & H ifr"t< i-rf' Afr\++H. ( ammo ni a

vo latilizati on ) 5 F.iH |LlFffi ( denitri fi c ation ) frRR +fr *fr\
m]t}tr " AA\l+H.ft+HAl^+&#E(soil surface )ffiff
SII;lr-."H!iltL, F.iYlt E+H+B+fHAfi (nitrates ) [F
f-4.-."dffiNrfllNro (gaseous emission of N, andNro ) H!
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tr 
^l+tx1FfrffiWfr\effinfWJffi 

( minerals ) +' fry'

+4 - +X. fE . ffi ' rfrffitxt)r*' trttffi*E+.i^H{&fi
ry,JffiH .

ffl ( potassium, fiffi kalium ) fZhfr +z\{#ftE!tr[
l* - fILAf[]fr?4lHLR+. t*[AfilfryEl.r.tfrHE,txt , 't"frBtl

#ft+tfrfrErf'i{t " Ft -fftH!ffi4IE )! E X4fr. ( +sn ) E
6 . +f xtl+rllt+ ( neurotransmission ) +rliFEEH!ffi@. '

fFAtr4 tr 68{EPEf, E/t ( skeletal muscles ) mE' {Fl,ffi t
lfrLllt + &.,L'Eili6rrfr H B! {KfryE ( hypokalemia )'

ffitnWlcffiE*

HAfFElAW@1fr]r'nWffi XfrrKft , H+Hffi 5 6H
EIAE7tH+E . ffiXHlfry* EAi*' m:ti*+E!fF* H

EtrtEffi' ( parent materials ) ' _hi*+E!+ryAE,ftT 0.s%

,z.sy, 21il , _fr+n t%EE .

&ffiffiretr, HT+F+NEH( hish annual rainfall )'
+ry RW.DVfrH tfr#,KtrWt&ffi**' tsf+ift Xilfu&W
iffi tr E /t ^H r E " H,r.l 1 e 70 +.ft *rawfi xx+ f E H! f + fH z
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+ry, th.Dht*wH{xwqttrIjffi .

( montmorillonite' z:rUffi+nfqrl) h+.' ElfflEt, +
,*+fryH!,8[iE&H, zKfEfi*fHP'] IfrnE.r- " F-2' friF
iEH E! H Y +f[ T r[ rX' L+'rytfrP tr n X H d46 +
(kaolinite ' l:14fifi*Eftrl) h+., trfFE4',+l*+fry
HlHI:trTH , ETn.H']]l'ft+ryBE ' zKfEHAEtffifrym

frrn+w*Hf[)ffilEftr)lt .

f EwWffryr+K

+ry Rfi ffWfr\ +.KftH, HH T VWWIIE, ^HHAtr
rEthAeE >)l1rV! X Tdt t i ffi '

1. fFHEjHdE lFYrtfr\Xe{Fffif[{Etr rftYt?\trtdt ( essential

for photosynthesis and for starch formation ) , ffiWltr

W )'cfr2\4 -F,,|Lffi. 
( carbon dioxide ) 5 rK'n h fr,fi\ftrK

LN,AW (carbohydrate ) H!ilf+ +' fry ffi +€.E+E ffi ryyffiW

E!i6'14( enzyme activation ) , fiE:-fl'tLffiWlallL(CO.,
a s s im i I at i on ), iAff tHWrE EE n rt' iE{A fr\t7frifr"il
( osmore gulation ) H fd -r +Lfr\ * E rtnX hl t/t ffi |J' tr {E X
"Hkffffifrtl (regulation of transpiration by

stomata ), xtriifrHrKHfl . tl,rf, fflffiEx{)teF
Wfr\+t&tnffitr ( transport of assimilates ) , ++EIJEffi{I
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fliffiE$tr'fiFq . ff#nf[r*a . *gdi[EE' xAfrytr{K
fr\ tHtX IF bL+t, +fl A E H H! fH f+ tr H' +,i rE E! )t A if ,U

(higher photosynthetic efficiency ) , +,titfi!+HEfF
( larger leaf area ) f[+t rrA\Etb*RAE ( higher leaf

chlorophyll content ) .

2. fFHErH9EffryrlxtffiEfr\ffi{fr.h ( increasing crop resistance

to certain diseases ) , fryHf^Efilfifr{1$ryrltrWrHry,An

^ffi((,(Fffi 
(lignification of sclerenchyma tissues ) ,

lfr4frhET ntr)fitrffi {e# " !+ry*AErE[6E' IFWAE

.Rtr.t \!.T Tt,SEI^A H! {Kh +ffi b . fr HBAfrflt +*lh
fX* ( accumulation of labile low-molecular weight sugar,

amino acids and amines ) , tsWtr lffiA?h+*EtF%fr\ffi

HHfE{*688fi[H# , EEI)frTHME{ .

3. +ryA?fk#{Ftr l1\Frffif[fE ( improving crop quality

and yield ), HT+flfi tHtilt6%frlfrjE'l4, ffifr+fiflfi
IIIIA , A?afrtrEaEEtr *Ffi1lH.fr\HEIFffi ' EI[LXT

It\ft . ffi* . 'd+lFtr Jfr\f'Ef[ffiffiW# , F€'EtH!
ffitFJ " lfrlllil ,fTHEtHIrzKfEH!trf,EXxFn{t (number of

spikelets per panicle ) . 6** ( percentage of filled

grain ) f[fxRnE ( 1000-grain weight ) " +Ylufrlttr+F
fr\trtdt, 6ErgmE*fr\l-W. " ILLiI , +ry$trffi#FlE E

ffi' , HffiHfrf%+il1' HffiH!ilE/z} , fff4*fr[tHE!W+*
C (Vitaminc), 6H' trIl\.H!trIi#'14ffi , D]}.ffigFt
iE[,}AE, #ISH E,*W{Eff {fH "
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fr\ffiXrl+=' f *' *,1,#[AH t1.'rnfr. " ^H{&fi i+H'
)ttfif[g l.H!+64ffi ' 'g*affkl+afifi.ke+r] "

6fr"5+4-t+, fitH+rJ{+txJfr\t4i)tl+Tt, trtLf fifrH!

ffi{t-fl+nf,rfiTf,fry , ffiil]Ethnt+ffiEafiE. , ffitr
+nt ffi lN. . E rb-b, 

[. X[, E)h E ffi A f H lD), lW fr\ *frU #RW
&z.hl+le, B WH fttn*ffifcE. ++ Zntffi 1F*f nt "

iK+f[rf+ffirfrH{, TfrffiLh+ffi.L4fr , ++)Egg,
fRtE&ffiTtl1f9., *lLtt"*WH.llslEtr , itDEtl& , ,t"*
EK#A R. .

trt+lFryZrnit +fr*hrtLH' fHffit.*ljH lN-' M,)', s *
H*+,fft "

uKfE6{6frH{ , t.$ll+fi+Hk, ""frfr*fftH'f , t6t*Wl+
{H (yellowing of the whole plant ) , ry+Hffi . ^H{&E
fiE+fi+flMffi (stunted growth ) , t|#jffiJf. (reduced

number of tillers ) . {,HfElkn, ( shorter panicles and reduced

number of spikelets per panicle ) . zKfE-4.HtITffi6frE!

4tH+, Y-icl*KfrfE4,E' ETH+HKffil4f 6ft , W+
HH5FtKtrfE{++&E ..4.-8ffi ( maturity is delayed by

1-2 weeks ) .

- frk6D ffi +& 5 H tnffiA Efft E! +t*, ftXfift rI, *+lM

(Ammonium sulpliate , A 24% S) . ffrgfifry (Potassium

sulphate , Aft% S) . tr[ffiBff{(singlesuperphosphate '

fr t2% s ) *tfAaH+E!{fr*H+ "
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4,, ntfti/il t', Tfr.rl#-flTf,*ilrfi' fEfi*fffiH{' fEnt

Ei^ffie ,fRfi&EEl3tr.

- fr\lFW **ffr Ht ftr{t 5 trR+ktEID), H 
p ry fl& IEJ H 4Lfli ffi

Ei*ftHlfrffitfrr1., *ffifF%F*ffrEf , IfrtrlhAZEifi " ffif
H{)fr fiITH #rfl,Tft H-E' *ttrfFtrZtrRffrH'f' Ef h Lr4H
frrflrit,fi ,ntfrE*B..

Hlafr*+frHt, +sl]+Hffi 
't 

HI4,EA* fr|LrL*., l^+
ukaiffitfriiltB,Rr'HlEE , +ttut#lut5 F#|3ryfrffi , rEffi
+frfrrrHlt, ll T +WlhE *B.Zrl, ryHtSFj:.qH'

it +fr*+fr., +fr ryE!ryfli(rHl H{Z, Xd DffiWlE}xI)fi '

ffi4FJ--rrffi#rfli ]Bft'E

fllJ (coppep lff,t\cuprum , lN,+tB+ C" ) Efi'ftBE

fr\gHFXFXtl ' HEiAfi-fl"i,Ltr{E+H!{E lL(Fffi ( a regulatory

factor and a catalyst of oxidation reaction ) " fnfrffiWl+tXl

E-f+E4 fr\NMtr t ( effector )' fr2fr88fr\++W+.1N,F.P

+fr2WiliEEr[+'fKE.ME+ " +F]frfrl. +-# c ( ascorbic

acid , BpfrjZimEA ) fr\FXh 'frA+f*zffi+R cA+fi
,Tm)E.

+FJFfiyn'&fr\ ^HlffrWffi@. 
( key roles ) {UT'

' ifrMAHWh, {Effitr E ffiEIAFI ( activate amino acid in

protein synthesis ) .
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fEHE{EEtrfr+rcryrlWRJ nitrogen fixation ) " Ef+lFW

ffifHH.l , fR,B (rootnodules) &H'TR. , ffitrrfi4'tftL' ,

HAH.'"j1TF+ "

Ht+lFwrnttr - b*E - *trtrEit++f fEH.l , EfH

q/E , #H1Rffi " nlg^.FtL6#tr Flt^\ft, ntfr.Elft*,
)Mfr 

'fr'H\fr\)R&@fiT,F,, 
XXMEE "

+ +iLtr+ lFryrtrtiLffi*)P-btfHH.l, nt h ffi 4,, faffit^*
,{N , EtHilEl.5., *E"frI.N+Hfrc,1fr.,f, "TtrfiAfEH{ , EtH

Wfrff,,, Ef;I{EIA "

frXflHI-fl4.+WH.++B '[+Ar# , BtLLlFtr ]f,XfHH'f ' +fr

5 +flfr\tBB n*.*zH[€Z fi IL "

ffiffi--iHffitrr1i HtL#fr

{XE ( boron , 4L+til+B) 5+E-f+ , '4*1\frHEWW
ffiW h FXt>)kffit+2TflE,HflE i H H! l+ * ( c ell wall bio syn-

thesis and plasma membrane integrity ) , WtftlFryrlfi [AEHlltr

Itfi [fi*f6+lD),,il'rfr2frP.*flUD]lExttrtrtuBE'-Eqffi 6ff H.l

ryHtEffiBg#, f fEfitjilt tr E4t;q{t . HTrflEfttHWl+Vl

T Dffiil, F*\ffitn*H ft,#,tn+"trfiilt .

{flf+lFHE WrHAfi/| , xtEEEliffiIDcyBrEliJ ' {flf{EE

hfrrKiN,eWfilEffi f[ {ti4l ( carbohydrate transport and

metabolism) . 

^ffi4L(Fffi 
(lignification) . tfrfrAqKrtilrfr

EE l74 (cell elongation and cell division ) f[trfH#HH!&
S ( development of reproductive organs ) .
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zKfEf*{flfl ' tFrffif*ffi' ilfryE!++ AILEM' f Ef
fflBH{4"{<,R FZL (death of the growing point ) ' *H)cl*,
+f;fH ( fail to produce panicles ) ' f^{flEXtfiWHfr\ffinfal' -
ffftttfiAfEErE.

RFf fi*fflB, Aq.EF+{K'?X4., frIXI+ILT#RTfl*.
( flowering without fruit formation ) ' fFE,fttLfhfr\trlF\5

l\*h H fr\reK* Ftr " tLY.rl' ffiE FE'fEff {Z Efr\ h l'I( stimulate

the secretion of nectar ) ' 1fillEHflj*i€t*tLl{l '
ffiHfindflEH'l ' ntffiAqH' +H+iE 'Ht*4frKfifrff','

HAH'I.}E'II .

M.Elr..#rEFfUffi

B{4mH,,ffiEn*fxtfuW6t)tT A&tJt, rri*l^E
ZA&H W ffirfrf H*$B' W tLLZnt + fr\'P&tu:.#.T HZfrtHW

Ef[ffi , frffirL#.trt)ffi tE HI4.T*[ntt.'
'ffitut#flEf+E!0tuffi f *ffi*' D6ffi H{ trIH+*iE 

^LH ' t[ nIEl-ffi+rittr ' Elrtffirffitrft(foliar sprav ) ' -flt
+ ffi rffi D6 +i rLifi H -'fi .' B )l'ffikA)LRT * *4l)i & B! ry [{{

,fFffiM|3+,[KHN++. "

Httri+f |l|./tlt--1 (JH Biotech, Inc. ) bfrH.fr\'H\tr

)tfut*W*#ifiltl'6fE ( Biomin )' EIAH=fFxmAA

/flj ( natural chelating agents I 696[fHitiFffi ( svnergistic

actions ), .A#+EH rcW\t'ffiIar.#lfr\thLly+fltUH+'
)rillfrlFtr tfr\+IEf/tE,E ' lLfrItE ' ffilr] - frX ' tWfr|FW
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H!ffi tr5f 8, IsrIhEiF,{BtWX' IEIH.ITAtr+Nntffi , *
E,EH ,WN.TyRR*irutrEH "

q *EU fE&tr'FRA r] HFH! H + ffituL# ( Nutri-

Plant rE ), AH+Tl{'tX [ & rlt EiBt tr H! zr Y*g E EtrEH E,
F EfEll 3 0 %43 s%' Eziretr &[tll++H! tr*t+tlF.i-
ffi , l+*t{iHHlBEn E TF+, ffiW'ffiH.fi B!}l' frt frltfr
HfET .
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qxtrwH! H gtx[,HE 

^, 
t+*rfrNBFH, fi ̂ Hftfi

fE . EB{Hf[DEffi trEffi flEElzKHtr, )fr4HAHGeH
EfEffiilH$l] .

' ztrfi\trW (water management)

+tr,t++xn ? R+xfH +tfrfrt1fr\BrBrraa+8ffi '

X+fEffi f,E tr++2*{X++H +T T, ffi ffi +4i6zKH!{tiE,,
xt'{Etr * +fEEffi fE 6 ifr )1, D}k+ftI+H +tfrfr\ ts-trBffi
)tHtll o \

X +f Etlt #{ ffi fr\ rKrttlH trfrlYw[qF, +t{ifr\ +K " + i&
(early flooding )HE+EtrfEfftH*ll&{E , tseHE{EEH
trtiiBLk:KhfiE# /nfr\Eg#$H, tr ff +iE62ffitu#.fritfr

tH fx {^ ER + *q\mrL, " tLLtl, + iH & +i E iE E 6E i,g tr E 4
fE,l*tr . *t a FxK, 551fl rEf$H!+fTHtrfrEiffi HElqi
El ( early flooding encourages more rapid, uniform regrowth

than delayed flooding, and achieves better ratoon height and

yield ) "

Ettu*(Ri*H! zK E tr,'lA Y HlflFzK+trffi HE[nlti2iffi ,

trfrEEifEtEtHlH+*vzt "

' #h*€E (crop management)

+r*#/r)H!,f*rul iE 5 EEfEH!&HfHtEX 6 Et)J,
HT)(+fELlyE[2tr, -fr*r9,W+H_t+H!A . 6ffi . fFA

ETH , EfL,rtuHts tt3+*H+n*HVWE #+EHHHfE
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fr?@*#tfrMP.F' tlffiir1ffif+E!trIEzJrffi ( strains ) mE I&

R}E,I+E!)6ts|.,]ffi , H[TAT)JNIfrHffiIJtrHDft , T JLN+RRt*:,*

ffitBf,-4+ktrElfEf+.
fEH)tr H! A +l@+ 5 ffi 

'2 
l+tAfr|\t 5 s "C E! iE* ltrE 5

47 h++' BpArEt ' trff,XlflrK'tilffifr2iffi.')'HH " E6
ffi{ffifiil]-+ , H+-€ ( Fuji One, isoprothiolane ) 5=
I4-'rg (Beam, tricyclazole) ffi*fltlffitr- ' =I4rgT'fEFfft

{T ' H++itHf&X ts42oX' te70 5 le80S'ftffilnl '

H&XfiiHiffitrttrtrrtiE .

Hffiffi+ tfii,ffiffi

fErltfi)fi ( sheath blight ) &EHHHB+H!+E)ffi
E, llffiffiEH HtrT4freffi +H!)frtrH ( Rhizoctonia

solani )'fEH ffi Hm, Hft,+W F\)fr tr Hffi N rhanatephorus

cucumeris, FlltMtH,"EEHi,EE!'l6ifi,T fi ,[,'
f ErItfi )ffi T I es 3 + H fH WffiiT+x)d, * f q * Ew H!

ft itIffit+ " 2\+frffifr\H.E-fftHrflTzKfE1)# Zffi ' ffi.
\kfdIlErKHE!ry$H ( leaf sheath ) EtEffiWY'.'lEHe)fi

,s ' +,5Kfi2A4 trX , ETI+rfr\n* ,tka*itlK'
il, trtLtr*q*EmHlfE&xffErl{fi)ffiH!11i.RTi^' €.

X)fi'IHF!+E+^THrJ " f&m ' [fiErKfEHItri*T 1eeO

+ l\ J1"+ fi ,+flvl\lt zkH! Iffi fF ix z E, H B tr H! f Etft Hd e
T AflEElrBtfi , +*tr+t\tfrffiwk +.hE E ffirE' u
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fffizKHE*frf,Etr'E frrnffi+-+Atr6+H!)frIiI " )fr16f E
H'f , ffftA+ (percentage of half filled and empty grains ) ffl
,H . +fiE ( 1000 grain weight ) T|]+ , 9.flf EE*H!zK
+fiiffir?<J 50Yo "

fErI ffi )fr B! )fi H{4 D} - tfr ffi#, frII..' - E ffi tt l4
( mycelia ), -Effit^ ( sclerotia ), = E-E(@,+

( basidiospores ) o

ffitf^cfrK+frr1t1( prosenchyma) Ffi,E FX , ]EtJrtr4R

fr\ffi ,, h *.Efr , tL:|Rffitrtr, eH rWEEt,5 M{n)ftfi]ffi

W " ffi+^Etr.v*trt, H14n s H.*, YtFRillffiA@,, Et"P,{

H{ElE^ge , tffiH+Lilil#+q " Wr^i+tE Kffil,frN$fl& ,

fr?KfrHtrH, E*7Kti| " ffizrHr)[HflH ( septa ), 4frfrF,

fi ', t^ ( multinucleate ), lB ffi El[B] E@, f1t{iffi#fr H tN.

Ero ' ,LFl{frfrE , ffrl^+tl1tr ' )ffi+HTffi }.+fiK, r

)R@., + *t]E +,X*H!'16 iE T - fr\ffiE.Rfr , i$X ifl H{ q Fl A
b* " fwtffifrHiHHifl H! E E, + +.frffi tt, 242t"F14,Ffrlii

fr\ffit . )frIilt!,aKf, Eefr)^I H!€'l4Ht4rfrflE' HF+E

(@+, fr?1:kf^ffi{ rl{fi)fr ( banded blieht ) . 9ltfi)6H!ffi

Hffitr ( host range ) ffi.f-, *@Bfr\lFtr J@+&AHA . t
E - iltrrtiltfffi ' W8"ffi+HtbErltfi)ffiH!'f'+*iffi ' *i
ff trfr 5Wtrf HtH'6tZtrl€TnIL.(geneticresistance)'-tj

T+ +T.Etrffi fr , )A 
^H 

Ifr ,HWW HW'tr + +E 4I HE fr H ffi H! +
ffi ( antifungal genes ) , {[ chitinase fi thaumatin-like protein

senes, ffi AzKfEH! *@(+' XI[9EzKfExlrItfi )ffi B!+i'14'



45slztrLed
112{

)lt, n6tr { ffitfrtv. . )fr ff H! ryEFj rt' Ff{Hafi f,fl ftm' . 4lt[)6
ffi Hl##tr, nt 

^^+)l 

tr fff HtEf; trffifie. " fr.+lH#.UA
ntffi/fr ffi zKHH EtEfEf JAriffi B I EfEtHfr +T#X,
Efnlgm' Xffi'ffiflft , H4flfrfi7-q!'

*ffi fr'l4iEE!ffif+Efltrffi|] E ryffi)fi ffi'f+H!+Hfitu " trW

t+lit'^-Fl l, H H tr {A+€ E tr +n t ( biolistic sene trans-

formation method ) {+HfiEfftfr)frxa 21 HElTlzKfE "

xa 2t Etr6EE+fi E Ettfi)frElftHtrzKfEB!trltt3Era
,(# 

"t<

T.ffiilffi,Wfr#8J

R+&Hffi (tungro ) H!+E+ffirtT le6s +f,IflTlr*
EI[E!&{Lfffi+ ' trf+H)fr#( virus )tr*H!uKfE)i)fr

auillT Bffi h' fr " q * Eu HlfE&ffi Ef+ tHffi ,iratfiffi
(penyakit merah , ffiffiPMV ) , Elltrtifitpenyakit habang ,

#trffrllHfgnt, IF'ER. E[8. EEffi]E. BfitJYUffi

h^tf#H ( tungro ) , AE{Hfft#ffi&[l.. ( degeneration ) )
EO/s\ 

ffiWffiW+Xfrtn 6{6B)6H ffiffic*uktr!)E+tr
FX , ffi-ffi)fiH)frBEr*l M#n (isometric particles ) , ffi
:f+)r{TI ffiiffitrflzM)Fi (bacilliform particles ) " ffif+)ffi

AhfrTt{it*%HR (vascular bundles ) fr\rfrE9 , EER
tr+[H ( green leaf hopper, Nephotettix virescens , Aiffii+

'++ )tF1fiK4l'l+lt+ffi' ,*{ )ffieF, AH|*ffiV,<EARNA '
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i^ffiffiW"#nHIE4.fF ' *ljtrF€'ffiRfr\tffi"''rcf'lH^ ' +fr
?rn)1\+lt, mHf/LattrHrH " \14tiiffiffr*ir*ffi fx T
fH.l , "ffifr1&ffi'f+ gH6EFXAn+*E'tfffTD*H,, T
iltmfF*tfHE, "xfif\ffi trrE4,fFHFilE€re' MF\0frti

'14fl#HltitrLli "

EtrtL , W7 ,y",frtr.BfrHa-fi, f++trEflE , &Emifl[fi^
Zfi , triif..frlv,rfrRnffi,attrfFf+tH+-ffif+, u)$fr rL

ffi E!)frilHErE4'fS fr I[,' +fi )fifEf+'El*ffi Hf ulRE "



HEt fr\FXEn'q FEifr+HIft

Z, Ed, #X fH )1 sI H, E,U'l+ rfr 9fi E! nfr *Ldt ryrl

( mammars ) . frl::r[fr++HtH!fi E bV.lL5frIR&.' Zffie
,4lXlt1<F"ff,rrtfrk " A+tr8!6f(E'I{t ' (i+re) HEkH

-H Dlzffi,**trfrHi5HH!fi)+ ( 6fr ffi ) . +freH{'ftE!

&R ' ftWE.ffiEfr*UHUZtr , Ra?&ffi4frr*]fr*-tr

tfifr'+2Ff,,ffiffi

t++xw?4,ffiit , 1L?/,1'l-*-ttfilffiE , 2,tf,,5 
^Dfr\LLFtlfl.=bL- . Z Ff, Hlifi rrffi trEtrie 4 T L+ZI' E

tL, H/.l$l[r&1frH, € -XA*ftNT frfiD)trEWWffi

5 Al'lR, m/.+0I]EHlxH d6 i+frffiiwffiE\fr\ v )1, affi,

ffiH ftHByit/'+, {+rtr*tt*+4H, Ei)r Ef, #ff; tlWX
F.

ZFflETffi fr#ifitr 1 ( rodents )' -flft'f4tB'4" flE

TEK , DEnxfr, EBifgE 'trHKrfr '44'EEE'Z

l-l+Itffiftjffi , fr21,+*4K ( continuously growing chisel-
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likeincisor) " Z,ffi.fi*f, (canines) , Elff (cheekteeth,

molar) 511*2'lqH+W (diastema) " ElffiHlrffiffi€'{H

!\ (ridged surfaces ) , E'E{+EtrEAtrl[fri+ "

ZFflEtB{tttrflLffi , HfrEt ( digits ), &EtHfqn
( claws ), ffi-EtL++frtJTE4'' +HAffiHFF,+. " HffiH*[
flElE' M#WR.A " KE-J-Hl4trffi+ ( bristles ) .

z,ffiA?:l?EltH E!)X)fi it *h 
^X' 

Ee *)F @+f; Ffl tr
(plaeue ) .IiED$j* (typhus ) 'W2&^MEHft
( choriomeningitis ) . 4Y,r{4ffi ( toxoplasmosis )' }ft€H
,ffi ( trichinosis ), H+ffi+ *EEE!8ffitr . tsf+H)frffi

9tH\EJIE (rat flea ) {+FfltrfTffi ( Pasteurella pestis ) 'f€

168!^srE)fr (BlackDeath) ,lit4HZEH{ , \42+ s00E

^' 
*W/)l Z"WER./'ll 

^t] 
+,X. "

+,BFf,,f+trx++rJffi

Ie40 +.ftH!Effif++xffi jE,+t , q*+,BH!Ff,f+
( Family Muridae ) ++€'trx +Wffi . E&m+x{+g&
ffWwffi+ . iHffi . "I,I . E.ffif[7KfEEfi{RTEE![E
t4 " ittfrtezt+' r€fH RrtH! LY+Xlfrit, ffiffi+l'lfr\E#

E ( Krian District ) E ffi X g, +fr*fr\'d.--.-,E X'f*lil-/l;\
e+Affi ' le80+'{t}Xffi' q*EI[HlHETrAAEzrr 'tr
tr-z*E++i5E , Ff,HEFtE!+ftXftT s%4tzvo "

Er*EU& \L[frfr.1fr.EFr ( MARDL) fr\+W+Xffi
1H,EE ( Lam Yuet Ming )fff?iEffim=++ ' FlFtHilE ' {&
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EffiE#T+EiE+EA , EP+trH!}UEE]K[ 3 AR .

E4f'ffi lgl {+H E ffi Xff+EHliE+#f til, +i4' H! Ff, iEEH
RIFh'RAf, E' +H.]+i,-I,. H Efl fr i+ . }UtrtrE] H Tf]trff.

Ff,H , ffil^ffi4 +HfrfEfT "

E feFflftrf6HlAf+{Efi Aqfri E ffi rffi -4, 
-fft E Ff, &

E EE!6&1Tifr rr1ffi Tf6ffi tr - + tr E6 . Bl tr*fffEE! ffi ilE

eEts'lHfff flErHm' ffi HA+fHffi lnl ffi .E#' trt1l+',

, I' tr E! Ffl f,+ t[ f E rlx tr   H E ft A . f E f,E Ft 
"r,{ ffi ln], D}fTlfr

ffiitRT,t , +gtrtrEHEFf,&fiifr, awnt+ "

fEffi +Efl frrJ ( rodenticides ) E&RftHffi HlXFfl i
t* . + trEN+ * +ffifr!fittrH$ffi E{Ef+fUffi EE ( frr..

ffi , AiffifF arsenic ) *EdffiUEtBhE , 1ltfi1l-Ef,4l-A' .

+fg+Ff,, filJw#.l+

IE ffi E! T Efl fiI,T'A ^H &I[ TE! + {+,
. xt Efl +RH #h' *ffi xt/' +5 ^s{&iF$E+r.:^)r%tflxt *
t ( toxic to rodents yet safe to non-target species ) .

. #'I+frIFTEHEE, m++4'[SH.lFi-ffi , A26A.EfrE

fr\f\FZfitlfl ( slow toxic action to allow rodents to consume

a lethal dose ) .

' +EflfrtjffiFE E'[4' )ctF, Xilt4,HFflgffifEAffifE
( rodenticides should be palatable and odourless to avoid bait-

shyness ) .
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' H Ffl ,E{ T *llfk*lfrf+ifrfr\IEj + xt #fE "r +\fr FX'

( the manner of death should not create suspicions

among surviving animals ) '
. tFflfrrjEf4tt#nffit , Tfutlfr4Xit ( rodenticides

should be stable and non-degradable in baits ) '
. t ffi frrjxt+HA + 6 H Ff, A\-rJrtr tTll k -tr.+ #H! ft Fe

( rodenticides should have no danger of secondary

poisoning ) "

. + 6B! H ft,1 T 5lf ZNrZf ' tr'fEitrF^ Ffl tr ( the poisoned

rodents should preforably die in the open to facilitate easy

removal of carcasses ) '
. +f FX+lfti# , 'fHHffi Dfilfu(inexpensive to manufacture

and easy to apply ) "

fr Ef, /fr] trI X {R +E E )1 lF ffiH{ lnl i} + X rE it't4 6 /ftJ

( acute poisons ) ffi1i#c,9'l+&7ftj (chronic poisons ) '

ffi4kfr#'ffi,ffiL4

+{t Ef E & ffi H {Hffi H! fll{t t Efl /f t] " fr + "rAEF$rR' Er *
tij&tlr\ffi4Lt#tRtfi (racun hitam ) " WL++fr\++,F'E+

Efl {f ffi ffu-B' Ff, +-A4IAtrtrH-4' Ht n Ep + #iWV"

finffiaiffit+frr]tr+Ed/fr] (sinele-dose rodenticide ) ' ffitJE

Ef4H{ ' t)}'dryn rT.H#ElfEA+fif+fH++fHf+EE I%



x*l*it*+arzoi

42%WWL++ , trtr\4#t+&8flilf+m , Ef THfr+ilift
E[ffi 5 )KW[E-!E, ErLrq.n s H . H+Ff, ,l+\itrH'gffi ,

xt#tHDErI,L,, ffi{qx5fll,r\.X . EtrtL, Hfr?trifrH#t4
Ht' jg4ffi xDlT aw,fN++EltE+f4x+atr4if+tr{' E ffi

4tr7-^ HtrM , +ffi=XIXH+ft]*4rA'H.f , xf#f4trFE

fE A H! trI 6E,l+ E t t F+ {ft . DL ts f + fi t*.t+tq., AZH -,&tfiX.

HfFB^Ef,+ "

W(L++WffffitrrttH+ ' EFflAE ,K.frilfinBE k
+.(N,+E-M. , P+WIN.A (phosphine , lftT hydrogen

phosphide) . tsf+7gfr, - Affi,r^#tffiH!E{6-1{4, 6E

+ H Ff, , L.EIEEiE' flFBEfifl'5ElIf E+ft J4 ffi ,eL " + + B Ffl

ylilfr\tE\X@+frffit4 - jffitr. ENfrtryryBlE. WL++fr\

{rr,fiEffir]f4FlA{ftf[xf EflyqHftf+'f4 , ftm'Et . fin,fiE

T{rx Ff, it6E H, xf /\6'H! E'l4AirE fl{, ft$1 MffiMJfr4

#nD)t R.RDIWL++lttiA Ed E .

,frNI+t^ffi,fftl H! tr*,F. E I<ffi,lF ffi ,EfE, Efl + 4I C Z
tr ,,\fiItrTNilqTE,JH+K.+IN,+E,U ' Etr[L , HFf,H

+4IA4EAE, + A*'ZfrffiET'tr tr FETEAE! tr,UE
HAAHIfl.

,E it,ls t Ff, fr rJ - Et D/ fi zfifr frX( antic o agulants ) /v I "

E++ffifrl]H!€f4|^AXEly 0.00s% 40.2s% , Fffi,rry

IiryAtrTf 4H.E+E-REIu . H,^.+tri+Afrn=+#' El

D)1ftffiW+# Kl ( vitamin Kl ) fi4e* , trtLxtA6'tHxf?
+.
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tr-Ef+x[,af[,L,dH!fE RKw&t -+4,fi , H ffi Eifi
-rt'l+1ffifrfr\-ErtW'-Rffi 

'f Htl1Vl:gli-t4'r&Xtr+rB
*HIX Ff, 1T 

-lrt, ffffi ^H*1FHtr'l3R' mE&fl$ lBl/ +'
Eaaft*rt"

*.ffi,ft*h+tr-#-.

ffiH X-,fiWFn iA Ff, H ffi 86, E e'6 ffi *.-Xflv-w:l1
irt, ETAW,ATIIITIF, EZKE.EJT IEE+AHfFE!Xffi +H

ffr., D)f.il1+ , f+r*TW, :l?E'd"trBE&HEtr{ft " lliifiE
Ff, , +++Ff,ifrj.RHEiAf,r ' ffiHtrrtf,i'elsfil?' fi+ffif+

h, R{+fr+H Ffl , D)$LffifinlL.+l*Eda+44ffi ' fr[,+

Eft#f[ E l4,J'14fr\ *H' i6[ft & E ff{trtrH E ffi Xr6fr\ffi

ffiihFfr ' EtriEE ffi H!&-ft'f*,u, thfr2tffi"'r1'f,H' trH ffi H

H frl*.Zitiq n tr H EFHf[+ffi Ffl *$ ( physical barriers and

traps ) ' ttr+H{,EE Efl ' EH'liqi*{*fFZEflHlx6{ffilH)(

E , NtsEE#g&El'Hliqnffi,EFf 'A]r1trl+trRtkl#ll '
Kffi {E}A H Efl X{/Hfr\T4TH, f UH 4dN E,fH E EdE+

#fr ,tila+fr\#ffi "

H Ff,.+EfiilHiEiEEJKB 3

f , EH *)Lx+ "

a\l('&iEn&,)dw



F,EV,4tFryN#B

+ tr fi {tH!& RfE+H't{4HfrJflEX+ElrBf ff * " H X
ffrEEW&lElP" , \n "trffi-*tL' +#fiT3x" ' ",^.

#W+ 'fE+BE&" ' "fiFBl4nYry 
"d+ry+#ry" 

t "tlt
Wtr*\hTE+, trfAffi flE4lt" +, fr.tf E 

^&R,t 
XEi+

diBLl frT, tE+H!# tllfr&Hffi ' ,Y,rfrfrfrf1frEE*il'

l*: tfrETXflEiF+NfEE'WFIfr,h , +W:Bl,+;6i+fifrW ,

fritrfrfffrAfftf4tH4' , '*ffilLF, Et "/ftEET,,EHT

K ,EBET,EHTIT" O

+Efrt#+++tr

|HWF^7Hf R*llWtl(zKhffi Dlntff nkilv-'-+=4L8fr .')i,
trtl*lt+ffi. a . fiXrtreHtl"ffi (organic matters ) H!+E
Fx/nz^ , tr,ilrfr)*Lffi+E&Hya". ffi. fry . fifr - fx .

fE . 6+ . fft . ffr . ++ . fE'fH '6[E'fl+H+zr*' D}l*

trHH!&Hf[4&.
IFWfr\ 4N.+ b tffr itFE : e s%D) Lfr\fEr x a xe lF H

4trt$\fr\ffirKft,AryrJ ( carbohydrates ) ; iffi H +f*E!H#
)t* ,AfEA+HIAE}E s% '
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tE+E + trf+ +W+ t q6 I FxtzKfE+ f-H! +i*I4-'H{ff

fi , zKff xtfi ( nitrogen ) . fiffi (phosphorus ) flfF
( potassium )ts=f++EHfu:uF$ffi XE, @uffiruH{&
ji*, " -.frktrtrr 1,000 atrfii'd , xqffiql,1+r*+q9
By-A (N) 11.0411.9Ar1 , fra€,,4L,-W (P,O.) s.847.
3,^ft, F"4Lffi (K,O) 3.046.3l^ri " Etrr 1000atr

fEH, fr\Jffiwa"4.047 .2 b 11, trafl,(N. _ifr 2.243.2 L
ft , a4L+Y ls.3 4 32.0 bft "

-ffifE4+Ffiet.\H+)f,R, FUf+infeE' fEHt*l

H!+ A A E n\ D *rftiltr *F/rEffi { ILWX " R&tfr'd +
ElAtr tt ffifrfryH, ?trfrHblP';, Afi+HlasTfEHA
AtrH!ffi,i* " F-2, +F-:'TiiH+ElAEftH, XAfiAfry
trH!f,e+l$ " fr" - w, +ry#afnfrfEHffi,KAE , t!,Lfrl

X{\E).: t : J '
,Ktrii )^ffi * TtJ\t"tRfr\M+ +fr m E+' #'rlfr\ l*M?<J

=b Z-'IRE +r*' RH =h 
Z-* H E+,fiffi filEEf+ .

+trf++AA\nfrNHU. , )KtfrL1f.tXW+fr\F"xR , * E A
tsE!5 63%467% . qXEr[&\XnfrJi5H.RFfi
( MARDI ) H!+EEEzr ,frTifuEp'frtflffifi,T , +qfEX{[
HfIHIHIE (Muda Scheme ) f[H*flH!H{g4'X
( Kemubu Scheme )HlHf ( base yield )EAmiKE3.3rt ,

ffi|1E:!#EJf tr (Northwest Selangor ) [UtrI[EAtF 4

rt . &B=+fErtrE' 7s%477%B!AriFE+r*49

H!#r|fliH, RH 23%4 2s%fr\F Afrffi +,grft BEX+Xrf

EI .
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fi #H " EiJB+,BH, LI+AV,TtrA IEilEfrIt.IHF'A

tooAF . A#f++XiH[ (watanabe) |nre7}+HifEfi

+Hffi , 2t+fr2-."=+Ee^mtra 4s0 Lfr " F{t6EE

AE!ffiA*WENostoc . Tolypothrix' Schizothrix' Calothrix'

Anoboenopsis' Plectonema $ " i{E-bffia*ffitrHif;E^TfE
(F+Hrn,frfr, mEfE'fFFtK ' ffia*HiliziffiiH^ "

H)flLtrrEJffifr*

,KfE{E*[JE- T r' 4F * H9EH( nonsymbiotic rhizosphert

bacteria ) . BtE El HtrifiHlTEffiHWAVWHA. " +H+Ht

trfiH (Azotobacter) . f+EtftHRH (Beijerinkia) frltfl

ffi (Clostridium) SFfrElLiltffJ+Yl+ "

trWHR{FHH W+ffif+aHfE7:' tr [mzKfEHf fi F][

E! E lnl*$di[9E, trfreZ.ffifEHltEiE T, 7KfH6,Etrffilll

-t+t#4rtratF3e4ruHlar.
F,ft-+llHflU4TEIfi DfftLtu:-R " tr7Ktrfr{4lt ,

AEflHm ( amino acids ) Wfr,l\FXh , ffifi,HEAEfAFI

tr E ffiHfH+Wtffi . E E ffifrHtl+HtlLm#W ( organic

polymer ) ' -EtHtq=HE= ++fiEAA b+rlAm
Fl . E A ffiWT fr9ethJ+W{+txt&ffir[r-R ( tissues ) trH
fliiHEgffi @.2t1 , &tr'{EE'fE lLlFffifrttw( enzvmes ) '
D)&41 HBffiHBtEffifr\ffiX ( hormones, lff,rffi BX.

Htfrf+ " HrJHltH+rtW.#rt+.Kfi (auxin ) 'lFE#
( gibberellic acids ' ffiffi GA ) fi82frt@,t14 # ( cytokinin ) ff



Rnv5ffm#fr
t2t

tN,+E M. "

)t 7 tFH-n* E! frjffi +, -l&+ TW#Y-tffid fi EE

( ammonia-N ) f[ffifi ( urea ) fE$[ 3 4 5 trXi^H!trtr
E ( reduced soil layer ) + ' ffi4,fi,E1lia€,,4t trfrI7nYiL{F

ffi( nitrification ) . +tr181+€'fu.\Lt++WH!+E€+HH ' ru
RRlffi.ELt*EEffitri^rft ( deep placement of granular

fertitizer ), H-zll#.lfi.rKtii1k{f:frtJ f IIffi # ffi H, )t s 4. t%4
82.1% , ff)EE, (powder-form N) iEfifrlr.Z, h46.s%4.
60.8% , Xff)EEE,ft ( surface application ) ft'fK , 1y28.6%

455.9% o \

E 4 f-l # 7 flar,E €' 
= 

( Matsushima. s ) H fE H f,I iJ " Y "

?Y,,A\*filEtrftflEi* ( V-shaped cultivation theory ) X:lS{zK

f E H i- f r [,3i' " E +trEff Ei*rE rA Ff tr f r tr ffi fift flEE.ee, +
Hn^rcfE . &FHtsfiFD t*,, f,q60%F"ilEffi*.1lfrffi 

'|*,H rl, 40% fr\F"flEffrffiT+H{HBt t8 XE.+tLffi lsJ, E ElE

ifrlflzlfriLTtr'ft fr'flEtr H#X +'

ffiF"RWH.fBP

64*EUH!X*XE, T I AtFzKH+{+ 80 e 120

b fr R1y1qlRfiffi , Hgdfi^H'fflfl Ef+75*E! ArE'fEffi ,

H *IR.E #rU+EHHftrfEHlr'E "

A\EfriRt5ttrfi i* E! i+fF {r T'
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trftHgffi

l,/4N l,/4N t,/4N t,/4N
f6ffitrx{t
r. rl&ffi roo X

dEffifilfEffi
ts-zox 3540 x s5-60 x sf,s

5-10%

rr.Ft&ffi#iil
r00 xfitfEffi ls-20 tr 4s-s0 r( 60-65 x sfH

5-10%

thfrv
,fEtrTE

fr,+.K
{EEH
#*.K

,{EisrH

flln4e
{EEX
tfrnffi

ArtuKE E ffiH nfr+rffifEEm#f[fift94fi " mfr ( co

(NH, ) ,) AF,46o/o ; A+B+ft [l.AF,d"R (NH4 ) E '
trHfR#[ry& . HT+Euqt]tf['fXERRAViri9' m*+
fr\Rdfuifr"*. . firtWfl[( NHo ),So, , ammonium sulphate .

a-^21% ' EiElrffiflE ; fr+ffiffwllf.wa"bLfiiLwa" '

so.riH+I*+ ' AFft{KpH{H' {FAffiHA'[4fEH '
JE+X ,HIILflErI#,&ZKEHH!IUffi Effi,HIN , 6f+

tr^ f/r BE fr,Ut UtE fr . E A & i[ f+ + tr 13fr fiff fi +,1,
( JTRCAS ) 5H[fr)lt HRffi ( MADA ) T tee4+ffi -4
fEHIHlnl*9$.fl2r,'Pfi.EWflE6 € ( Bio-6 ) FEffiH' il
glB^^bfr7.4e1q. E+ffi+qg0H!ffif+E MR84 + .

zKfE}ftEEifrg&ilry' +tril|frH 4L,AflEfr[6{/tfE' rHF

i{F&4' " EZ, -xByHflLfirfivrtnfi & fr s0% ffi D6BE

i* , T'fEAE1EH:LI*BE/I ' m-8 trA2ffi(X'fitffif[Hf '



ffiET,qtFw*ils

fi {t H! & R fl*rft2tltft6f++4 EE f+lr* H! f;xi.Rfr

+i^' ff m' EilKffiHlEBIxq,Hf[XE*,' t[F.'l+fr\Lu'

*fr4*fr , *+trRitl & +H ffLrtEftlflLW ffifr\'l*ffi , X &tr
wYrt ffi.xt lu.(F%fr\ +Wtuffat "

ffiTH[Effid.&E

(+xEH) tr' iE +lT T,t' e+ififl8'tilwfr\&z+fr
fi6. H+-Fftifi , "ryHm^#Z 'nt*tlTxZ ' *fftmf+
zDlwh H.fr", itrffi ,fl ifi,EE, fi ftfE&E{H{+ld^#fl8 +
IXHtRE, lfrtfrilt'lLig#.E., )L%frN.f,fr8!H4AK+#

4lfffflf++ )LR , IfrKA*ggBltHf ruf&&8:lt ' {Uill&1E

t5frlflHrxlL$vffiR+r'' *HEE{,H4'fitrHltn' ))\ffi

fEHfEABli-E .

WftIFW +.Kf[ & HT E f*.'t' fr\+gH + n*' zKfE

x{{ffE!ffi>R B, lyltr +F"ffi+ry " E+ffi +, Wfr\ffi#*
* , -fr\EDlBl+il1fi411tr4ffi'fNeW 

(inorganic form

phosphorus compounds ) fi[€'fltAAWiLhfrJ ( organic

form phosphorus compounds ) ffit* '
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frtllaffixFfD)Hhhffi#'HIr ,

( - ) Atr '#frffiWffiffi*h (phosphatesofpotassium

magnesiun and calcium) '
E+ffim*h+ ' -S[r] hrKid'l+ffi ( water solublt

phosphates ), mE-frl3r}fiUllggEAid'f+6fr ( dilute acic

soluble phosphates , lftil,citrate soluble phosphates ) " Efl+

trtc"fr\WlV,Wf,*BtlDlH,T,Et6" ( ionic forms ) l[ n roo '
HPo4fi [ Po4 H+ tr#., HZW frtHWH! tR S[ H f* ilklq. " TKIA

'l+ffi1gg$ 'l+W%t1hH&W(available phosphorus ) " !
x E tr +4f-Ei tr l-i* H!,H -',s.Wfr Efi TH n h Z 6.8 4
2r.2 ( 6.8 to 2t.Zppm)' H-'fiWAU,T \+lfriffuWflJffi '

( - ) #*.fr+EW#m# ( phosphates of iron anc

aluminium)

$xfttrL4Lawrrwwffifrrwwhf;flht,idfr1B1E.{K(rou
solubility ), jXEEiffiA'WWT AW|HWWLIY'

ffi"+rJnX.W.fr,ilL#ffi

6il1d4ffi MeWff+H+ U{#EE ( phospholipid ) -

+^gA (nucleicacids) . fHX (phyin) fiElr E E (nucleo

protein ) }'H!+ffifNfu (desradedproducts ) tr\ffi#fffx'
H ftl" w ffi w r4.jj t &'ffi. +. trz fr tI t tN, tl M

( mineralisatioil, W 4t h 4,hffftfiflltrffi ' tq D)}frtp

+rJtflPiBEkLlF. " H Tffi f[ fi, ffi frfiffi+Wfr\H# n*' -"nB u
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fr\6frfiiffi1frFfr.+WwLly6, +wlt x *HN++'
H+tHWLHLFTn+trt Afi#n 0.2% " D)7Ktfrh lttl' fifr

&fEH + H! A trft T 0.23%40.32%' IKT -*t ( lf T o.+ov,

4.0.72%) fr[fF ( f+ 1.s3o643.20%) ElAtr'
4#RIE\HWEIE{t iif ifi -6)r + HH frWfr\ lF H' xt fFY,l

E!+4frffiffirT'
| . 6fr ft1fr1E+^W Ery FXh " afrWta/i,n:E +wtr',ft iT[,H. H!

*@.1+ ( chromosomes )' fr*-+1+?ffi+^ga (DNA ) ta

FI " DNAt $X$iflffr( double helix ) fr\'n+' iq.Bf..fr\fl'tt

t trW ( nucleotides ) trtr*EiKfif "-g;-+tf^EEAHf#

HA (phosphate ) ' XF,,fi^ffi (deoxyribose ) flAAdOS
(base) ,HFX" DNA)?rrjf6EtHtr (gene) " HEEE
{TE!EA+ Ti , E E ffiElAET#IJHHtrffi+E , ffitr E ffi'

&+W[+i1Hf*F7qErE{€EI fi! #II, "

2 Wi&lFYrrl+WyntHfiEEHlrAi5 A 1|€frefr\ffi@. ' 2fr

BE ft E!ri*n{4 ( mitochondria ) Hffi ts -ffi eHffiH! H 6E

//l A, f6 t EE ff = $#EAElHfl - m ( adenosine

triphosphate' ffiffi erp ) " li1frWl+ilk+' E-+HH
Xffi ( slucose )A\h +Efrf.F,4Ltra' HEf+tr{38 tArP'

-tArPB! h+HVffifi9.76+F-H' ( 76zu ) E!6EE ' AIP

frrilfnryA,,.E' lt#F.rfrfl@.fi'&I{HH' ArP trI XiH,E

,HHEH! tsiE, \llfrIEE*fillfi ,RiNf +ffi +6EEH{' ATPD{

fr - 1yctnffiWhh + ( phosphate ) tt rt Hfl f : &#E.AEXER

-W (adenosine diphosphate ' ffrffifADP ) 'ff+ffi.fr,frZ

E " E HEEHrEEEiHftzE, ADpx iil?&E*frni4 +E
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"+frI&A?l€H 
"

3.ffixtrfrfr@,h*. ( cell division ) ftfrffiWe#Hnt$Pllt4L,
5 H.R ^HH HWIF ffi . fiff XE + A€'W, frafrilp,tR+.ffi
( protoplasm ) AtJffi,FXj';f\ttf , trffi{+f+Wtr+ttt!1ffi
*, A2+fr1*fi++H*Ht EWfr\H#, lfrtfrnE,EFfrFl& tr
tL+'trfrlJftH ( maintenance of membrane integrity ) , 4
D*+fr " 4#fr.68{EtrfE r.H.H , fi# fiWrft.#*
( promotes root development, tillering, early flowering and

ripening ) " ffiA?+# WtlFWJtWfrfr)fr 5fr tr68r, fEHtr
fr+tHWtWHHt tr A # . ffi flEft ,E HI l5fr4flRfr.* \t tFW

FtF,{ffiH!ftffi*E Elil ( counteract the effects of exces-

sive nitrogen applications on crop maturation ) .

WffiDJMffiAAfr.

lylFWtr*WElm{t&+ff 4 BE.tr, +4H E Efifr+1F
Etb**fr\ffi.Ftqth , WtLLTlXtr Ril1lFYrJflf't+ , E),ryH
frt**.FXV,ffi ' m{EA Ahvi+tr* " X**Yff+rJf*WHt2fr

H@jl4{tElF, H#+.K (vegetative growth ) Ef[fll]ffitJ ' Et

^**|&.H+EH' 
EFIrt f+ +InW **E*r*&. ( dirty dark

green ) " tlLrl, frTfi#El*Wl4fidn&-^rt, Ffi D)#*\frlfr

{ Ertf,IflT{HfftBlH:tr$ " lrt]rl, 7Ktiitr*Wlt ' ntHHi
MF ,nt€,{&r&. fE6{ffi+ ,ryH6#FI"Y"?ffi " tH.

ffik*4" ffAE95 , tl#-EBn '{Hffit$lut€'Eb*ftyt
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ffiffiEt , fr+lL@Rff( anthocyanin) fr\ff',FXfrEtflX2a

@"

*nxffwnaftr*, {RBls&H{+iffi ' *ftREiFffi @.'

ZtRIrJ tr t Efrl*fr]ffiEEmg ^sH+5' + rlEkLlYg,FE'

fE{fE!trHEffi ' ++tt+ry' {HftflfifIE{iFr' +rxnT

Wiffi ,FE&trtf,ffitflEHF+'fK ' f €6{ffifr\7Ktii' fr+
Trllt t"* "

H ffi*f*mH{, zffH!ryE* Eifr?aa " ffiffir*w'
ffiHffiEi rr@.' ffiflr(fiUq),HLa@. '+Bl]Iggg 'HK'-fr.
{'E " HHf*6ffi , z.lt'.+ffitfi# , +#l3f,rfl,iB@tab.T. "

tr[)ffi ( fiax )tr*W, tRSlltrK&HEFtr' fEElKtrbtA

fg , &eS+fiLI9 ' H+fiffiEA (phosphoric acid )fgfi* ' U

lffi Etf ESIlAil'HXH!-r1(oxvgen)'frU+4fu:14f;kaf.'41,ffi R

+TfR*ll#tr.

ffifrA+,JB;;*WM

AfEf+H!tr|+fiffi, Pff) (crushed bones ) E&Rffi

+MH E!{tr88, +4 D}n)tryrtw *m rfl EI' E+r}^iA+
7K ' EE:,&\X,IE ' EHfrfiffiTBA'IT+T#+'ff tHfE, (bASAI

fertiliser ) " )l,fr1840+' 0tji* eR.\Xnfi^!fi Rothamsted

Experimental Station A\t++xryffifl (J.B.Lawes ) UnfrE

( sulphuric acid, H,Soo ) A H #) + +E*f; H zKi6'14 ffiE.F- +E

I monocalcium phosphate, Ca ( I!PO, ) ,.HrO ] Bf+{ffiflEAi

f,f,frffiEht! ( supeqphosphate) o
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i#bfVn ( rock phosphate ) E-flF AH,t EgifAiA'[4ffi

EAHH!flEX+, trIEEA'l++r*+fftHflE,Uffi " ffiEil,}tlraE

it& ( long residual effects ), lR+EE/xYtTY+flEi{ . W
rf ilr)r- T * tr,fr\ lfr ry EI 5 H' m t/+l . I F{,,It'l H! 

^ 
tr Wfr. 5 I*

&fr[t+i+f,+,Bs]t . aq*EJ[' ffiHffi HlE rircHw
fiilr) ( Christmas Island rock phosphate , flfiffi CIRP ) , A
fra$,4L.-Wp2osn36% " i#nffh-frf..bLfrfifrW +qiEH .

Ufiffi EAfi ( single superphosphate )Wl AH rc%421%

WHNB# (P,o5) , fr.AHB%420%fr\+f (calcium)5

t2%fr\fifr" ( sulphur ). . trffimfEtrEitffifE ' 4i&EfE
( basal fertiliser ) flffiflE, ( top dressing booster dose ) . E
tr{ffBAf$Xfftt - f+ffiflfl( triple superphosphate ) ' Ff AH!

H-,fiW ( p,o5 ) HJIL46%, /L*+Ttr6#EA3Efr\ _fE . B
ffrHY&Efiffi flE ( concentrated superphosphate ) Fft AW * ffi
qnnfrLE +4 ( calcium sulphate , fif,l6B ) FXI+'IP.[K, -fft
)t n@Yn *Elffi [EiM fn D]fi lflffafl " /r f trffi m +5 5 

=tf+
W |HWWtr+ffi ( double superphosph ate ) hH 40Yo P rO,,
HT'fitf#&fKffi , -fft&Rgrl*ffi .

ffiflVNW,*BEIE

|&H!ps,f Hfr\ffi nfaffiflEfr\H-,fit+.#pH{HiKE!EA,[4

+f*+ , aHT (u+ ) 5ft4 " F.2 , fIpH,lHHH!{S'14

+rS+' iAi&+oH-H+ frfit* . YpHfH[F[7.0H:f ' oH-

fr[H+{tExt+ ' -l&E+'[4 . a#ps,fHllT6e7.sH{ ,
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i#*ffi A1fr(F?rJtfft*l\Ehqt . E pH'fHffi tr 7.5 Ht', ttrfifiBA

fE ( calcium carbonate ) +lfrHi&WqFi}fii4H!ffiEftffilCa.
( Po4 ), I' EpH'tHF6'fft46.0 XTHlgA'EltdH'f ' W*5
+i+ +Elfft frit;flft.e, EitxEi#'E?\rffiWftffifii4#E +fl ' fr.

6E EEtffi zF D1frifftF;f,EktE. "

ffiE1ffiffiZF' ry?tl*trt ( fixation )' BtLt rJJ

'[4 ( mobirity ) lEiK, t fiEEA-.4++TifuflE,F.0.s 6 1.0

/EXH!ffiE 11 ' )tl tilI+4fr88fr\H}fi'l+' Mi4-xffitVnn#

HV. 5 trlafxfi H H! ftu fl E l* " H T f E iF 5 ffi*tiLhffiHX H! f E E
,tfiit1 t*., ErLiiDtu+tfrf,.fr\w1BHfril+Lhq+.K' F
z , &H*9{ffiAE'fKE!ffi8&tfrE' f+fHH{Rh rcryrr*t*

ilrf . fHtI . rhTS ,nfrflEiBlrtufr\-'*.X+bLl*frfrl+ "

tL(.91, h7 tfrHffiflEHlftJffi #' Hl D)\4fi#ilE5tr't iflE

f+iE AituH' f tJ ffi 6 {/tfl E X+ilil{Kffi fi 5 -tB+* fiH D}MtuP.

fI]EIE .

+ tr & {Lf+ +Vifr\hfrJiifiX' {+{ffi BEDETh*EE, ( ereen

manure ) t., 6E[& D']WhWF"' EH{XHEfEH+&+eit
f4H!AE "

EEIJEHSF , U{ffiH(phosphobacteria )f6TAF ' 4
Afi [i{ T f+ 7 t( seed coating )' Ef ie ffi fRT ffi i& + ( seedling

aip ) #nBEfEEffiBEHlft]ffi "

,KffihF*ffi*Hffi

,K{iikhffiffi5 r}Fffi xtfiffiflEE!ffi ,RH' E [L' D]WEV,
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{fr H EE, EY, +ifrA WH! iE A EE, AZH -'fiIfi h F*WFft fr lXF*l"

HHtrH.
Egrraa.fl^ ,frq#-EI[+gfEXE ' €,^bfrHt#

fETf6f+ 1s420 xru , rfr.ffi40i^r1fr\H-,fi64 1r,o, ) ,

6E,HdEzKf-fr\frtF-h, r)* rTH, Xeffffifr\thFn E HT
,lr,'f,gffiiftfrlHlAFl' +ftI+#*+' fi&HFElfiji'

w# fraRE fE 6 h.H fixrl fr*" * .
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tr , Hrflm-'ffEfEf+ (high yielding, fertiliser responsiv

varieties )fffftRftrl|g , lEIfr.4{UEfFfE.fl#1EH , {1

trn\t+F?\ffirREt,trfrrr E #frt , T,trfrXBh+ryR+l

^TBnr24Hfiflf*+Yftrfi 
.

+ I* + Hlff *, E t))l&ffi ̂ E;t t1%Jryr&trf+H! H *9+4

( availability ) , llrtkl)!= t;[ ,

1. fiffifffry ( unavailable potassium ), ts+fryffiEfrlRf
nfryrt+fri'tfllitrhfrP , EMTAWtrHWfrtJ+fl l&q[.. ftN
trfflr!E+r*fF,H.fi#E e0%4e8%( e0 to e8% of all soi

potassium in a mineral soil ) " KE (feldspars ) f[68
( micas ) +4fWt#M+Elfryr!ruf tfr{td , ,ilrn]E]e

KffiNlN, ( weathering ), t+6iffitr+Etfr* . fifrW.*

( carbonated water ) flEA'[4iE ( acid clay ) HEmtrr-itd
fF6!f+DI .

2.W&ff"fry ( slowly available potassium ) ' B+fFfr&[&
H'f+ 2, t fltr:ltfiE LnfW+ (adsorbed by 2:t type cla5

minerals ), 46Eilff lfrifHwf\ nkq[ " HTrEffiAffl €
+ f# + H! zK iB'[4 5 t ffr'14 +F N t 6h fi + f*f l iX

( dynamic equilibrium ), - E -tt#+Hlfry&fHW\ktl\
tr , HpHffifiryrt+ff+r{fi* , ElNiEilaff .

3. j8ffiAfry ( readily available potassium ) , B+fF#9!5
ri#efryEH! t%F.2% " iai{ +H!fFE+
( potassium ions in soil solution )f[:tf#ft tsffiflIfAtF)l

!&fffHtffft'l4ff( exchangeable potassium adsorbed on the

negatively charged soil colloidal surfaces ) , #tlftffiffi^
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ffifltEtt*ry|fr,[N,

RlFtr Jr*+ryE!trl Htr frril+ZntzL , E)t+YRtx

tHwl+i1+ry0)ffiA+ ( potassium ions ) :{tf, Hfr&rlt ;

- E tHWfiRfF, BJ}-L ffi +68fl E H Zry+€E Eif; Eftfr\ trK
,fi ' fiAiffiIm+5{R+fr\h+rtr X ( meristem )' iLt4ryrl

EHftJffi.
ZKfEf*fFffi ]IElftr{AEEBIJZ+ElHt+Hff ' f&Efi

|LT.NfuBiffiH Ut+iA E ZNt frh&,IfrTT HG . H ryEfi & E

ffi.|LWZEt L*frtfrtr { 4il,n[HlR]Eff]iI ( rustv brown

spots ) ,|4'TEtB* i-lq , ffiry+5iltu*ntJRtfrtTy?. . rE
ffifryE.l, fEfEEi^lE@tr**wt5HlRfE, E {RlEl+-
N " MTfrIFtrIHEfrI[.TfET,H h . H{4ffiH, F*+F'Nq.frH

firflTzKfEtrH+ffi5Effi " filfflzKtil6Z+R( early leaf

senescence ), X{fEH)fr ( riceblast)' fiBffintl+'tffi ( brown

spots disease ) f[ g ++fi)6 ( rice bacterial leaf blight ) H!fr

'lsi]ilgg .

ffi[Tffi fryHt, Z\lffi.ft,frIIlffi1.*@ti.,F,' E&bfiLfi [E

trruA*qH , Bi+frIfX, ffitrSri+frffinti2rtf,i€. ' ffiZBt

fl,r Er+Etq,*ual.frffi "

rH *ffi ff wtfr\xftzrtH!++fr fru*,6{fi184*, m

E ++ lLit ffi lE@.,'{fi Lfrl{. NtrN,R, ;Effitfr.R-ttnN R I
( marginal scorching ) .

Hltfi*+ryilffi , T#[ry Hilr*.Effi4Lr[-4.- , ftHT
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# . ffi xf^+rytn*i+*, ffilLtka*)fr 5 Hr4+E .

Xfrf ffi fry A **nfqF**fr\ffi ff , -fltbtfF zKF H! R*&
4' ' H@TI*' EHF*EE+ ' Tm{fli#'

fift ffi fFEE 6E H MPfi 'ttrlfr*+Y Ffr fiFXW IFW +W#H . +
tr&RlE+H'fxffi 6f+f*fT . x* - +H - W+frtfi&S
W:Xfr .tra tr', FXH! e K * frft fl E' ts Jl! & A',H' fft H 4 )X.' A +F E
+H , Iflrl{;n , trijpr<-frf.4ffir\8.6%, t{i'dfr.4+ff8.1yo,

*wR.A+ryn s.0% . H^fr.FfiAfr\ffi*D)ffiW +ry

( potassium carbonate ) )r+ " fifrE.h+flDidTz( , dfulfrlF
Wfrtrtft il&t]t , tr+HifHflEfr[EEE " HxA+H^]+ry&D

trffizKiffiitifr"X , ,/.'ffiLlkffi,tTRfrt,tfrfi " tLLrl ,H-f.fr.

[0,[+H , T trI5fifififlfi(ammonium fertilisers )ffifi , 5
tts fiflE+WlL.+lFffitrtdtF,'*= ( ammonia ) m+ftfr .

ffi*HA,|Lffi*r+

q *EItfE R.Ffiffr,HPlfFflE D)f,l|,ffi ( potas s ium

chloride, KCI )t+ " ffi"|L+Yl[fFmuriate ofpotash ' AqO
60%fr,K s0% , -flq* EIUIRH!*Ift ( underground salt

beds) " +E+FtrEi*tr'fuqEtr 'r[+tf[+tr " fi,'ft
+qftAidTrKflE€'r+"ffi , Hthtfl'f4 ( hygroscopic )' d
DgEt* (caking ) " HTtsf+fryEE,+4Hfi,* (chlorine ) ,

THMffi T P-,ATHW " trE&-flTEffifl,ft,fF, E Tfi,AF+
'fftffi+ ( tobacco ) H!ffiffi' .

fiftEp+ry (potassium sulphate, LSO. ) A qO 50%EY.K
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40%443%5S 18% " A@98ffi, ntdtTK, ffiffi,[SzJ, .

'IlW R.'ry Xy.D)fitrl9 +ry lF#'fl Ef I E fl E o

w tr+HW +, iffi ir 2r E tr H lfllF.Ek{Jry fiEH *+ry frZ h fr\
,K+\HW' + tr &tlL#l3f+++nt -,1 HlXffii+H H, &+#{44
+ry h 0.3%?.0.37%, rl+#Afryh t.2t%42.0e%K2o .

iffi trzrH1?hfr+fll&H1flfft 'ffi ElzKl++WLt\fi nE++ry*.
Yr[ifAAfFEftHn?^Z0.85 ( 0.85ppm )Hf ' iffiilrlryff
ffi+#H , ErtWWffSoE+ ( 80ml )t*+'t&+%frzq4',

fFBE-ff+H +Tfr,, I1-.1.ffi{JryWil} ffi I&' Effi EDft fF

BEtrI#1+ RiTE!ffR " fFfi EtrEW' IfiffiTE trffiA+
t5 F+tr,' tr N fF H T xt'H{t,H+ )LRfr\EhLW.* P trt"fr(F
ffi ( antagonism), ffiEbbffi+ryBE, A#FIffWf*+qffiffi
+X " ntrH-xffi f++D&BE, DlF". ffi . fryHdA.lfrr-#.Attr
q+'Eiltuffi' .tBlD)fifkrcryrJHP. iJiffi . HffHlEtr .



fE ( calcium lL,+ffin+ ca) EtHWI+txJfrZWrtl*Eiffi
(pectin ) #A ' FINFftfE (calcium pectates ) . BfiF,ft,

AWEzWHEryz*tEt+frtt+WFXh,WrLLtiFfr2ffi++rfrflEB.

fr\frW (maintaining cell wall integnty ) ' ffE \+ry-f+ ,

AAHfi ffiWrH EE E rl' i& l+fr\14 frifrLi/ ( osmoregulation )'
4Ee6EfEHrrffi Wfr\t&,|+,lrtlr]1ffii5rEEEltHEE[:ffi

5ltfrW ArPBE , HFftJffifEiFhWifrlL.fi( ( enzyme

activator ) .

+qfl?rcfrX,a. f Yrt&+HWl+l1fr\ffi8 ( accelerate the

translocation ofphotosynthetic products ) ' trffXtrEEEhZg

fiIl]WAfr\HH ^EHIfrILIFM "

fEE H{fttr tp..+EkLlyrff q +ryWfrU,rt ( stimulate the

absorption of phoshorus and potassium ) , frAViffi\F-tvJH

E;afi{;n+t\ ( sodium) f[fE (aluminium ) \tlFYnfr\TH*8,

uftJ .

ffiw a +q^E_flt 5 + E Bw 0.2% 4. 0.7%, ryr +tH

W (dicot) AfE+i+TnttHW ( monocot ) *, lrlfi , ET
xX+ Et |HWH! H It\ f [ 6 ffi , 1LRT ++ Et |HWH! zKf -ei' 4,

tHVrJ\t +\WWLW., Aq frj T lE f+ +RflF,fr\lrfrH mf E
EAE#.+ " i5Bhaai1(nitrate nitrogen , NO:-N ) HZlEWfHryrl

Xt+$fr\EkW ; E-Z , iT-*=, ( ammonium nitrogen NH4-N ) *I
l{lJffiilffiWlktlft ( inhibition on calcium absorption ) "
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ffi+rrtrfr=ffiWffi

|HW|+ItJXEH!fEED/HW +4 (calcium oxalate ) , 6fr.

m+4 ( calcium carbonate ) fi16frWfr+E ( calcium phosphate ) fr!

ffiffiw:trt HHEI{ ,Tfu)l,Zatw&F'ffint. EltL , &lF

W frX+qWt\N., ffi . ft ,tibrlt Li+rn " rKf E fi* f 6 E! ffi {t E lrl I

Kfi*H!ffiInt&ffiWffi , nl*fiLfr?Ltri,+E ( bleached )ffi

lma@., +-E-#6Flq,+EJ\f., ntk*.aiffiRtfi ' fEf fE

ffiHfrI'+4+EEiEK,fitf'L (death of the growing

point ) , W\Etl, ,b* , Z+frtnlqe,Ii1fi .

Hi^trRffi, IfrffiryE#*M , H{U*tr8ttrI,flMfiT, Nt

H,fl{Hffi.fttn* "

ffi*frx+4+,fHffiftfi.1ryt^E * - ryH6ffi , T[zry
qK.r*,lv*++46*' r +qffiffiXE-ffi4.)X)fi mr#l(='

trrKffi+EE EXtffiXr*4N., ffiIEtrturaffi ' ntg*,frr[ a

fufrwwrfi.,F.' lL*ffi4" I[\4Y!ft.ffi'+) "

#ffir*+4+{FrFffiryffi.{t . fHfftTfr, xxa*)fr "

EF6{+6 , RHE,fttEl ,ffim*AflrilE€+iElF

'XI . *"p*E Xfrfte/- , trt}.WhrEEEHffifSSllN, , nrTfi+
E tr 4 ffi +r-n N#l3E,r 

^ffi 'Brr 
EFt "

6ffWht;\ ( calcium carbonate , A 40y" Ca ) EffiHffiE!
f5flE ' |Fffi9frffi (slow acting ) ' A:"+f[:brEAA'E
(neutralises acid soil ) . 

^H{&fEEV,@+frntrLWFl 
( calcium

sulphate , ilff,l gypsum e X% Ca) trilffi,(Lf\ (calcium
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chloride A l8%Ca) o

ffi*'fi frfr fr fr\HumiboxReaktif ffi Lhi&:ltfitrWaffi '\4H.
144'4.s'ffi1/K ( 0.005mm )frlf$*ffifnBi++i&{4+ ' D}

ffiiE ( overhead sprinkler ) ' iHiB (drip irrigation ) ' H
R,F.iE (knapsack sprayer point application ) Dl}-lffiW

( drenching ) +ri*rfiffiTfEH' R*' ry*' EI[\,' tr[
+ . HEf[ zKfE+, itr*E+i* ffiErNfiH.'l*]8F+fi4+
I*EA'E ' iffi.L'|Ftr lY-fltJ+X.#fin+A€ ( iron and aluminium

toxicity ) fr\lfrE,{[ff+,*if;f+, X&R€'H'f ' E1.'
AltE.Dfitffi , +tr iffi{Ktrffi5trEffiFt4 '

efrffirf AtAFt

{fr ( sulphur' |N.+flT+S ) xfEEffiHlAEt (protein

synthesis)qllb**fr\tr',fi .^affifrWfr|l|.ffi '+HWIffi -
f+A{ftffiHEA , BpEffEA( methionine ) ' Btfi,EA(cystine )

ffi +DrfiEA ( cysteine ) tFF-. E ffiE Affifr\,ilffidt',n "

6fr & H tnT - w +-W'rfr 'f+frt ffit*l, fi W+.* B t

( thiamine ) ffiWHRH (biotin ) Z+. tsffif+ffitr*HI*
W{q6ft/(lt e%WRihtlEffi (carbohvdrate metabolism ) '
fi ffi+Nfr\ ffiAHH TE,$tHA\Y,, PXIFH E E .

tion-reduction reactions ) , A|tffi",rfr+X{+ ( ferrous iron )

xtfEfRH!frg .

frtrLlrtfuwwtxJ\ E t frflfr\ 0.2% 4. 0.s% . + +tLt+
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ffi)Ei5+HryrWeE

f{ (magnesium , 4L#ffi$€Mg ) ;r.tEJFXttb**E,lAE

)t*' xtleA lFm' --+1|N,ffifr\Fl ILIFH ( c o,
assimilation ) flE E ffiHlAEI (protein synthesis ) frEEEt
fr\Ytt(4.

+*frEtHYZi+ E if ', W fr\ifr |N,/ftJ' /t H x{ ZWrffi

EE a 1 acetyl coenzyme A ) fr\trti\1FHfrE' EflEED'ftin

( lipid metabolism )EfEF{trIEiffiE! )t*. " +Xel[fr1@.+

* ^fiiw+* 
c HlAfi .

f+frfF-t+ ' HfiHfitHWTHEEHlUA{0trf[1Ef{ ET If,

fr\+'Bi ( regulates cellular pH and cation-anion balance ) '

6% " frT+X*nl UEtHWI+tx1+4.Aiffi&GW' A?frZEt

ffitref'f Et, BtLLtr*+XA\ffi{tE rE H InT ZEt "

ffryrtffi+*Ht, ffi .E # E! ++ IrtftZll h\ntE;R 2 lpl *a* H

4N. , frtflffi4*fEl'HlHlrfl4. , fE:$7.nttrfr#-' fHffiAFIE

E"
ffi *ffi f+Ht, 1ailtW-,Wf[{I[E i( lE] 6i+,f ilEa*f iZ' fH

+n+Kr*+F "

#ffir*+X ' EtHIfriTtffi ' ntE&{*f+b*@.'E (lHlH!ry

^gffif+, 
zntE*lplfra'*, A+[F]E6ifffrR' H

IflHa*fHl'Hlfr\+.ry. "

zKfEffifXg{ , EiclnlH4t (interveinal chlorosis ) ftfcfr
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,nT ZEt, ffi E6i+f HEEffi ry, W EeW^*@. Er*#y,,
(green colouring appears as string of beads ) , ETHTE .

f,H,J' ,+#nE[+{K ,*m*.h .

ftEEttuffiffflEfrf6flE , a2-.:Iffi+XRH!+f*d t& tifr.ff
ffi ( antagonistic effects ) , EFIf*fXE{tB!fir[ .

AqtEI[, ffiHffi Blf+flEErfrfAf+ ( magnesium

sulphate , flrffiKieserites|7o/oMg) , ^HltrEfiftW +Xrtn+q

,fiffir1ffifr\AZe ( dolomite ffi magnesium carbonate cal-

cium carbonate tl"AlrtfJ", A t3% Me)

ffifB{trE Tfi{FHP

f* ( silica ' lN,+tT+ si ) A-ffiff tr ttu1+Hfrfg+ ,

EAFH EWfr\HWtFH, th^ft+HWH++ Eti* )1

wRwilfrJiiRru . ffim , [*xf6g1,p6Ergr-ftRE, -Htft+
HEifrgdffifr.,T#*rt, "

fRfEtrlsmzKtii[frT,Fftffi.T, E B AfflFttr, t+tr,W$
( silicate slag ) trftffiTfi,EBIfEE +AZIE,1 nrc% ; f,ffiffi
TfEH)fi lElffifr\rtuA, iHFitxH 4tu 30% "

,KtiifrWLlkn+R ffi ,' W lFW, f+&f EfT + H! A E /l T
2% 4 t\Yo , _.frft+t\J^J s% H 6% . tr,llfilKff{iffifr.Fnffi
ji , Eff 1000AfffEA , ffiql +,*+r&qls0Ell0A
rlE+ "'fFiiqEtrr 1000 atrfEAr.+f#ry4l80 27.1661 

'
fll3A-Z\bfrE++fi+- 6 r{F!7KfE , {+l^+W&* 4Bo

b fr Wi+. " trLlk?tl Zffi , 80%o r4frihLlytf,f+# H f fEfT
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+ . 6-rcfEA,ll+i*Hyftn 15 aFf+* .

{+ 6 E.fE t E rfrfrAE+ffi |N.,,1,1.ffi ig 9q 6,1ffi 9E tr',fEf E ry

Hi, i]il,ff H IE] WIEaH#,' IEHZKfEET I+WXAffH
N4 ( formation of a thick silicated epidermal cell layer helps

to maintain erect leaves and enhance photosynthesis ) o

i+AVFfi 'ffiffi H H H! {+#, fr+ffi |Lfr\ # E.1,frH@,F-frH

H , 8,B,ffiffi+E!EH ( a thick cuticle-silicon layer serves

as a barrier against fungi, insects and mites ) .

{+ 6E fE H ffi *Wnhtw.' {E tr zK fE # nt :l{ -+r ffi tr E fE

frF, llil{K+ W+fkrtfrt;frWft.E ( increas e s pho sphorus

availability, enhances the oxidation power of roots, alleviates

iron and manganese toxicity ) "

{+6E [4'fft * W lF ffi Ffi lHt.+W rKh',[.ffi ig gg 6 zKitffi
(reduces transpiration losses and increases water-use

efficiency ) .

fi [+Hlf-Ejnt*ggIE ( soft and droopy ) , t{ifFd7lll]
,{"

ffrx6 lFYrtH! Ufs +, *\nX &ffi IFW+ trH ffi r'Hl H!

K* , trtf^*#ff , ilt@N.|N,, ffiEtRfE++rLtElkFfilFfrW

DW, ffi tIJ-6ATHB!trfifl8,*, {+68ili fuTFry,JBhH#

n*X:&tnnRLlY..
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HW +fr\H-ffiH#, xt ffi++ 

^{+E!'f€l##F 
lE f+E

W " lr\rnffi(iodine )li+tlilEH4i6+E!ffi48 , EE+i
F" - nW - +Ff[fru'fK ' *ffifiFAryr]+W@^- E'f*M4E ,

Ft A H I[E+ + ffl flKE! ry )ft HH fl+ t ( i o d i n e - d e fi c i e n c y

goiter) . F{tEfl (thyroid) tli,Ifr\f,\*T.8 ,EA-AHH

tEHI_h. Etr?itE$ ' E*lSfErE ' 'l*EElrEtr ' F:ltEEul

EW, iERH,tfiE E #rt# . lElf,+H!, tHw\trrtEnafin
# - +fr. flf ' f+ ' fHfr[{flfl8!ffiW8ffi.'t ' Ew{ftfxffi '
ffif[fflH!ffirR , ffim- E'H\1e'ruRfrXZ' tFYr]\?filXEH

ll.K , HtrEHtE )LRftrHFXtHWl+illEE ( enzvmes )

ffi+R (vitamins ) f[4.&iff* ( growth hormones ) HlEtr
fl.tl, Hl*8 54frBEEH!'ftiIttrfE ; {rft'f*)UT E' tfHW

\4+Wh+rE+HffiF4 "

W*--rfffirf mWNfrtL

fft (iron , ll,+frBBre) EtHWWVl+5-+,,{ttrHtr
{f (oxidation-reduction reactions ) " -+=lLfilH,Efrftk+
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trh+HWH++t& (electron transport ) ' trtrtrlilXffi'
tEffE+ , Iyrlkil=lfr+x. (ne:+) mr-+ET ' EttrH
)t -lfffk ( r'ez+ ) ; E-Z' -A"4t F-MXffiEXH+' Itlrn
Fe2+ftf-+ts7 ,"rtfii+=lL)t Fe3* . HflLrynEWEEtrifr

-+=lLfri h fr4 2E' BFff+tft HE E' Irl*n-frHHtffiW /n + ft'
fF,,4Njt--+1lLifr(co, )flzK( H,o )H{ ' frtHEffitrtH686

+f ( K Cal ) . tryceffffi ( photosynthesis ) S, fft[J'4t

E A ffi ( iron porphyrins f[ ferrodoxin ) 4frH@AR' UIE]H'

E€f H!+t'f4 ( iron is an important electron acceptor in re-

dox reaction ) " fra1|Lfrtrtr,U+, f r ['4t+fr\ffi%+ffi
ffi\?H+l€frh-+= "

t(,Y!, f\.fr ft.H trjBEH! if; '{N /ftl''fIU {n tr -+r ||.AW
( catalase ) AZWrt-+-"|Lf (hydrogen peroxide ) trff+H#B!

RiJri,WWhfr4FXrK&a+1::i"tr*+XEfr2lstr6+tHWfi f ryElDtrlt

( iron deficiency may inhibit potassium absorption ) '
H Tfft 5 Et eRfr\ A FL&tflfr.'f+H X' FIWT Affi

th , WtL(, , |FWffiffiH{ , rtH{zJu EtE&f'Hl EH|N,
( interveinal yellowing ) fr\lfr\RHfcHrflTffitnt't ' f Effi

HfirR+X. ' *liEtEffi a@. , Ta#H "

&rfurLrk 'f.ftHilfri#nttra*' {HfftH&Egt ' r"EH'l

nt+fiilEt2flfiFrR+fi , ffi-qWt "

,Kffif*+ktn4-+Wtr'lnTilr&:tB (upland soils ) )

#f rf E!Et[* ln] rt E H{N ( interveinal chlorosis of emerging

leaves ), fEH{{Hffif*ffint H{*rJ, "
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,Kf{iThF-ffilsl ' rtHAffiE {RTHE hZt +
( 70ppm ), fr*+XIn*.ff*htr In " *iIlE AffiEffitrErj:.
Z- H ( 300ppm ), fEf XAtr)r-tf++H! - lllfk?B-frtR

h =lfrfk ( fr.+k ) ffi fi ,fl +Htn*. . f EtrEH'tA&EtH
fr!flMLatum\il, lE-l H{&4tRffi f['fEHtrI .

flffi--tfitxw4Lvrxw,D-

ffr ( manganeselNffffifrMn) +Ll*.lk-f+ , +5-S,,lt

trHtrfEfrif; E{+ €T+t&Arfrfi " +frfrA?tfr lL+& E6'

lrt E-$"4LBE( oxidase ) . BH,if E6( dehydrogenase ) X&H
frlrrt+Hlt EMHIIEIEE( kinase ) "

fifrP,\Hlfrrhfl2@,+fr ,

' {8ffiry4*{4fl\trti\' f {HH{ftf+f,At ( formation and

stability of chloroplast ) o

. >5&Affifr\AFX ( protein synthesis ) .

. >5=+D9hffif4 (tricarboxylic acid ITCA J cycle ) .

tLLtEr$ @AilH+fi {NB! -E H EgE rU "

. +frfr2iffi.lt.lFtr J&frRWffi t E fF H E.l fi ,I.H! ![ trAE
( mitigates against iron toxicity under reduced condition ) .

lKffir*+rtwfuffiH H. + T il r& + fr 5 ltr +frH & A H
(upland and organic soils with low manganese status ) .

/KfEffi ffr , *ff ryH!ry+ H rrfrWntR rgl H{t' ]EIiI
( necrotic brown spots ) E!frrfi-fft&E . #*+rtfr\tfrffif*
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. {EEifffrE!{tirt ( enhance hormone metabolism ) .

. fl{fiy1ftrcHfilY1h.ffffi ( regulate photosynthesis and

respiration ) " Et6*f.+ + eH&.erfr\flrj " li 7 WEIEE|^*R

fr\ e FLi.rl, trHEfE H rtb**fr$,Afrt+, ffi 4,Ett*FE
+tiwfrTffffi ( degradation ) FE$[6fri4 '

. lVfrtLfrhtrtFX1*.'*frffffi ( facilitate pollen formation and

fertilization ) .

. lfrfr ffi*ElAFI ( lignin synthesis ) " 
^ffiRHrllfrhfi&/ftJ, A?WflH2frfrE,Wfr\2+ffi* ( cellulose ), IHSETEEE

ry.fr\\fi1, W tLLAV,+ft{+ rfrEg|\ lsfi t!41 ft[ ( stren gth e n

cellular defense mechanisms ) .

fl{&fEff +E!AE- E (*.+Hn hzi ( 6ppm ), frt

flafla.Hi a H rfl.' *ffi flE A EtB[ tr n h Z= +
( 30ppm ) , Y+4[H.AElFffi "

,KfEffiftrl{+E I EffiA*tr' H4t *r\frEtH +E&ffi B H

Ifl ( chlorotic streaks on either side of the midrib ) , [tffiH
,fli^jtBHE ( dark brown necrotic lesions on leaf tips ) . f^
fl iJ H! ffi + 4 6E E H fi78, + ffi&qE EXLI ffi, ( teaf tip ma intain s

a needle-like appearance ) . 'zt#ilil'fK , tLftJfr\ifr'l+FF+ ,

YtFl#filLTH ' e{i}Hlig (increased spikelet sterilitv and

many unfilled grains ) .

ffiftr/(+frHf, ilf ryH!++Ea*, ryE+* E fi rfl H6.riI

,F. ( yellow mottles ) fEfi*flEH.l , jiLF.fftFilTMe. , tH

t tr5$.
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RFf atflEl , thfiWlf '*51Ir*.Rtfrr4rz.' f EffiflEl

E.l' F{tf olfr|tfr* "

H +flEl6E+EHR*4ffi E, 6{flr]H!ft trif -Etft * ffi ffi

lK+ , RM€.,I+tr*2JtYt "

wffi--fBBtffit* +.K.fia

$i (zinc , 4N.+fi|+zn) fttHYZl4WE5fr\+gEW

|N.+lFffiE,+fr,
' ffiryrl +KRfr\ tr', pX( .auxin formation )' +H+rl fK# E-

ffiffiryrJffiR, q D)IAfi zfrHLh#.D]E.9fr89,ffi Klrffi ( cell

elongation ) . ++'fEffC,A9a(tryptophan )fr\tr',lt' ffitH

Y\I+.K*WIWZWA ( indole acetic acid ' ffiffi IAA ) E

HeAEABffiffisrEW ( precursor ) WlLffiFX, BtL(,lFt l
ffif+E.l ,HK\?rEg[E .

. tr EEEIAEI ( protein synthesis ) " ++li2frEF.+A\4

tls f4 ( ribosome) 6r +t lL)t t ffi I%.WDH Affi (RNA

polymerase ) , 4^5frlti+[,H,8!fi4i* ( participates in the

manifestation of genetic information ) ' Xf E E ffiHlAFt

ftEEXfe,EfFm "

. ilt r*Rfr\ +f' 5 EE E! ifi lLlF ffi ( chlorophyll production

andenzyme activation ) '

trlhzKfEHIil.Ffi (IRRI ) HlrAA.Ezl T't'Exfr\lK
ffrfrX++rflfuH' E ffi jH ffi fr\ ffi* " /Kff{i[*++1fr\Xli&*k$H-
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fffiE 
_. 4EEffil*J6itr frln , fHfft4KTfi (uneven plant

growth ) , h#+ili/ilHEftel++n , +K,HfrreK (time to

crop maturity increases ) " fEfftH$[ryHH!++fffi , ryH
+ Ft.+frIillif t E + fi Elli{t ( dus ty brown b lotche s and

streaks on lower leaves ) , *firyryHdzJr , ]frb*ffift, , A
B.*ry{frBY#E+ffry+Ef HII ( a white line sometimes ap-

pears along the leaf midrib ) , tHtXt6*qH, FEE4[+ .

ffiXffif+ABl& "4'nt/ffi" ' fiIfrryHHlLWffi "

ffiiLfrX++, +SljryH6y+flEe , ryf&lslH,{t , ,lB}iIffi

fi^Hinl ,TKiEH " .

&ffifr*++, tEffilrnB 4.8\Mfr\ 4,8t, *fryfi rfiffi
m.

ffitE--F"mifittrffifr

ffi (molybdenum , lN.+ttt+rvro) EHSIIHW+, E
fiHEAtrHE&( nitrate reductase ) H!+qFiA , WfftFWtr
fiHBA5 tr E ffiHlAFItrf++THEffi ,t +H " +Hli.+WlN,+
tr/Udfg+#)iHETEE5B+*H! ffifu (Mo takes part

directly in electron delivery and acceptance ) o

HIRIFW (upland crops ) WLIftWffi#'D)hHW. ( No3- )

}:+ ' f*2+E1tffi,ftHf{fffi (nitrogen metabolism ) 7-y*E
tl , 4lElFWf*.F" " ,KtiiEh.WWF"*UfX#,F,
( ammonium ' NH+ ) N+ , ErtLxtfHH.!ffigE&{K .



E4fEfrlEH

E\REZ,W EEtrH fr.+iE,B: f IJ, frFl -ffitafTf EI X H

t., Tarfr ffifr\wr*, -ffft E!&H&+B H!'ffl!l+'lir8+

ffi.. rl#.iLf$fElm#(apical buds )E+h+K' il[\LETfr
fr\E&* ( axillary buds') 1(fi*fr\*ffintJrfr{EE'fF ' f&ffi '

-E\?Tfr+4tr[ - m[ft ' 4#=ffijgEfitffifE+tr' EiElH,

E@#trJltilfr, flY'L, +H6tEHEE!E&+ ' HtATf;EHn

l'Hl/\l{ ERIt^+4EE ' +tr-BIHH& ' EftFrL4t'E|HW
HIE++ffifilfrtffifitlf- ( apical dominance ) .

&#'Jtrts +.K.ffitF

Ifr ffi {rt4E! trtFt 5 tHW +.K* ( auxins ),H',H'{H X " H
+A ( main stem ) IfrFf +W+K*, TBtrl/,tffiTfIE
IfrrE4^ffi#, # Haffifr.ffi T[&ffHlSF'fi, +fifrl\N+W +.

K. -EMWTTfrtr" ,frEXIHW+.K#H!*iF+BR , 7LI*

qxz*fr++{ltffiUifffi , E&*"Et4^+XEH,* E lf+W+rERz# '
HHFTTi .

t{tgUtrElfEH E, {uft uKt}'f*,Uf, E' r*,Wlf,fr tr.fl\

fEfE ( stubbres ), lrtl&FstrttXHKHd#iHa*H!+
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.ff , FtEEErlt grJif; a,l *w7 trffi #i+ ffi tr ElF,\HHtfr
( rice ratoons ) o

E4fEE!}BH, E#*+fEHFT*E!fEffiAfTT{A
EE#HlFif;AU,h (rice ratooning depends on the ability of

dormant buds on the stubbles of the first crop to remain

viable) . fEfftIE-HfEryE!ry8& (leaf axil '+iTAtB
axilla folii ) lFlff[H-|frfr+ , tr-+E\tr#f,HrdfrU,+frh
F . 

= 
X+fEft FIH+trKm+I6tr fEf,HH! A'{tilfE

+ , +fT.ttrl*/n*fr\W+ , Hpi$'f mEI{ HR+. HTfE

tF&tfrffiDlLfr\"frf'h'n€'Eentfr ( nodes ) ' EltL ' E
HAZqlKmHEfEH!{ ER+f( ,&ft+v!4 +ZIHI '

W+.*#JhfrN

x+fEr{ftg{BTHlfEfE '
Bt#tftH!w##r,HE
HE&frESfEffi.

lltl2 +

Etl3 *

lltl4#

llrls

iru I i5 ( rrj5 )

lfil2fi

{f{3tr

EIJ4fr

ifu 5 i5



4Si,SztitE#
r66q

fr.t+*#nfEE+A.Ut

tRfEtrls;rizKtr:88fr*i{,Ffi (IRRI ) ElHlnlifr9d , fEfFElH

s.A7ltFtr:frltBRtrtrE, tr€'fi ifr ifi n HlX +tiltF.A'
EEEefEpLry'tilHfr\+4xffi( avigorous main crop root

system is a prerequisite for a successful ratoon crop ) ' Hgi
x[,Hif*, ]*tHEEfEZEt',Y"rfrrLZR'*FH' --"iH' +
f*ffi tr . +&#rlffl #rBHrE+ E+*t+, iAA?#+h
{*'E#+qt.

*n rrqF trti:#w*tnww R @ifr ,

' &#JBilEHE (cutting height)

T lEfE{Fffi ffiW1W*' HHrAUi1ffiHlWXfr\E# ;

HE!ffif+.F,6EHHj5{n ( high nodes )*1W+H+.' trfft{i
#lHt,Y,'^Arum&H , l>)Hf+t\lFs+FHfif ( high stubbles )

LWH+* " FZ, HH!ffi f+*lr6EKf, +*[ H Ef.]trfr[E
4fE (basal ratoons ) , Elttl4tgtjB{EHlHtr ' xtts+E4
tiifl +K*B',\fi+4'ffi\' A*{ ffi g ffi *}fHH! frXffr ( i n d i c a

rice )' -ffttliTHi5'fnHlE+ff , 6Yf;++iH ; trxfrbfi.

mH!{ft'fn+ ,rEl-fr\tlL4fiU+,it ' ffim ' 7t]AqftEtlHfEH

Ey,affi, HtrfEH!6-'&b# ' +gtrE* H )e+fEH!E

*f , mlFt'*lJHlj5{n (the effective ratoon tillers grow from

the base of the plant, not from the upper nodes ) ' )(+fEH!
r{tS1JHtr , -EtXffirU tsA20 trXN{+ .



F4fEIH!BE
167

' )k+fEtH!&#H (time of first crop harvest)

fE+E'fr E ?85 irl{X trsffi *H! (HEfEtB{Hffi 

^X 
Jt H

R:tr.frhLt+.H frE ), X+fEr{ttf trHlEt rc *rE frEtrffi
tE&trHlH'iffi , ts7-DIEHHf.f1ffi"')" HTDFXTH " tly-

ffitr 20 xlitr, H+ffifr\H.r#,*f+ tL "

It6fl H! *+fEE{,gFtHtrf EK fr €'fi f,HE! +6fr ' -flt
ffi EHEtr tii#+h+.KE! )k+qt#ffi ' EE E t*[ r])(+
f-Eifr! +fT ( culm ) [htrEHJtrtfr ' 4 ]*1ffi fn{/1 +[F,{H!

H'f,fE.

iF{,['lE![fi f; .E,rr,. )<+tiiEw.f4llit ffi 44 x4 s6

Xt frl1l|f:gl], HtrfEH!trKffi {+ +ffitr' ffi*t*F\4+
TF6 . Et6,HFXF,{ffi ( ilr*ltfi3lLtrtr )' 4fHXffi
]Eatri[.4oLztr t fr|1 Llf.#]' EtrfEH! tlft Ft -Eft T AE
irlflH*1**ttfrt "

' 4Bttn ( environmental conditions )

+ tr frlflf 7IEzrr' ffi trHF.+tiffnfrtrHt E tglHE t
26"C, HiH{+flIJffiIJH+*W1+K' MiftiH{+TKEHfEH!

trKtr ( low temperature prolongs ratoon crop growth

duration ) .

tLY.ll, t---iEH' F+N EfrF+N E f,t&A tunfrHtrtii

H!4& . trHEtr+&HHlfHxtiEH( relative humiditv )2!

};80%e8s% . H++ii+trtEFtF,{ffilsl{[*ffizK et ' EFR

, , iHtriK , xeffffifr|Iafrqp., \4+fk|fr+Ll+ ' F
EEIIF+ .
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H!i-E " E A H!tr/Ifi }H ff , X+fEFt"P,* +nffiELlyBt)ffi Z
I 
El, Dtufl E HE fE H HEf EH! f tr ; fit F" 5 WEEA )k +fEI]IBJ

ffi-trffiffiH , x{E4fEHlEtKfttr'fIJ (applications of N

andP fertilizers one week before main ctop harvest are most

effective for ratoon rice cropping ) o

+ tr E Jrl €'&f+[iB!8lfiil* , &H+til4.fHffi x
0.3% frrJffifllf. -Affi 

( potassium dihydrophosphate ) iFft tr
Efrrfr , aE{FEHfErErgfi tTvo "

^Ft 
ffi tF fnfr W W*' Efih f.WH Etr rf Bq ttlX'ilE+ "

cm
15

10

5

0
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EerysE.f_!.t=+

&fr ffiu' HTH4fE-E{KffiTtA, trii&.RlF5ry

HWDIhWJIW^, **trt6t*f+fEEffr{FffirjE . A+tr ,

E,tl I e 70+{t trHfl fX +& ffi l'' * t uKf EElf+tH, * { zj<f fr 61

EE*tJB{fffi ifq' E&{ERtr'trtHlrHrffi h " )E+*
EtHfFf+fHim, EtrfEE 62f.l+Ej^bnffi E s ffi Hlrlt

Ei' 
^* 

trl^ te 60+Rillffiff {Atffi fXf tJH EtrfE' #Hvl
fnj .frt2Tifiit# . fE+Ettr&rll$[ElIffit , le80+ftx '

* tr ffi *EH! Texas 5 Lousiana i'l'J tt, Xn 50% HlfE H T )(
+fE&tfEz*t:xF,4tfr "

E4fEffitH!{rt,F.EefF. €r. €'+qffi , it&RE
AfrIfi\4'fr{IRIF^Hlfrffii$ (freeing up resources such as

power, labor and cash for other uses ) .

HtrfEE!4Hffiffi , &q*EI[B!XTX, X MR84

+ F,ffilF nX+fErBE' f, XHIEEfE' -flt4Hffi 'fI 55 E
60xEhffiE , i-EEbbfrfr242.s rt , Hfl]rgrrgqf
x&ERll'ffii .

)E H H 5 +HXTEEfEHIf Eff rHTKX, #X+fEtr
ftj)fi+)ffifirIfifrffi (penyakit merah disease , lftT tungro

virus disease ) EI H jtB L Etffi E'f€itrH! fr t f*qfrffi ( ragged

stunt virus disease )RW, HHfEH!,B tfl,y'rfrW\i l++fr ' D)

,{EiH-l<)6iffi .

Effi , l/.EFii6)q+fEE!)fi H E, m5E)ffi H,iflU+Efr[,

hr,fF, T6E{Xi[EHfEE!+qt .



2**#f,HT[FH[E

- - i* Jt E tI t'l'l H! TKfE 5 &rrt& E

^EE 
+I *1 

^H 
ft.+HII' ffi +  ,L'[r iqt6H! efr@.ft

HA* fir # H " ls X{t|?4wrygga Eifr6! H fTl'N it *F t +
IR , lififiHfr.+B-tn; E+ 4 Ha.e Fffi to E 4 t2 F ,

+r F - 2F,fr87 F - 8E' iEHmiEH!86+ZT, frXF,.

H HlfEfHfH Rl f *ftWfr\ #+A, *t)ltfrfrfrli!frtrliifi "

16trfrilE#rkF-

m fr.+xi^)r, H+Tl{{ifti6EliEl+1tuffi , +A/t I E
,lli, eH rKffiitEiFIHffiWf+tHH!)ED' tlB+A fr B
( R.D.Hirr )& " q X fi Ht ff X' -tfrn FtuIEHt 6llfi "( Rice

In Malaya: A Study ln Historical Geography )tsA + ++HH'

H+Tr{'lT rc trnol&rltHEE tE \W+t' I T +fr+5ffi

ffl' zKfEEl;lrtrEf , EED,I'[*,Uy+W%ilAA' ifRfI
amxwfrr*reiqfiIE.

ts tr t*t[ 20 trnil] , 4rHR]&trtr,TfF{effir&Ei

Hl,tEfFf+ tH5 +hnf A\tXL{E+*' fi \ +-Er * [ElltA



&GilSztit4a
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24ifr H.RHft86 " Err-b1T{[ffi gtEf; r' tr [Ltftf *
A +ffi 5 ffiEtt Hfrrt r Lvtql lfr xqr *+,8 . W#fr\ffiR- 5
z4ifrWXRlEEl'7 /. tr E!fl r8jHK, iF E Hfii{.I ffi fEXfI
{r {+ T ru * . rH R ru trt ffi ), T t3, ]l x xR H! f/]f6 t fia H{af +
ffidt&E+HE,U , i*frxf Xiltfrti&ffi^)lt*w " ffii&ft
)ctrl # IiI fr\tr iH +.R {f 'ff ,,\ + gtl, t{t/.. F H 1F ffi " fEIEI +
*TtS* ( Dr. Affitudin omar ) W[frjl , tet2+fr\'dlllie

+E ( 60 bft ) +t5tRA2#4I=+E!qfi 1)t8ffi " fr+rE
,t *u r) E! f E *. R+frH trtr - a rE H! *fi tfr ., + + f E X {ft fit E!

LW. xly@tffi t] " i+ 
"ffiitru.4 

lEHJcfH 6' ffi tr-tr H re lll
fR " - E +ifrfrtn, ilAffiEHE, €FtMt.nfiLtf..' &fj
L4ifr*ffi , iiif.ffiHtfrx Hft , tr7KKtf*+ffr+L*6 .

fE& 6l,1'P! +mf[ ffr m, rX Tffie s0+l\{Lq$Xtiltf+

iuliffiPlf*i+ " tes4+, t+*,* FWf Et+, EFI#fIi't'l
f[*ffifii{'ttttHfEE€#, fE^tfiffi , uK#fiEil' i4ir]

Etrift , FX+ FLntii&klfr taUffi iEffi Zgff . tseqFfi tr /tr

fl\fr W.]*fr-lN,iS ffr X ,r E ' ,5W"+ H fT /'t't triilu.ttr,+
(Kesatuan Tani Kedah )frtJf1fiffi}_T , fr*fr+/ttWffiWL
+4fi , FrfHRle&[TfrWrlfih, 4*&6T'f4'mRxR ,W#.

Dlifr,ffitr za " E +Hllxfr'wffi fr7 fr4rtjsarE, *T
IFfrfrWlLffi ' )qiT$tRH#. " ftqrfr essn):"fi,E+h

#ft+ , HfT/{{fE&flR1+ 460 /1)L , IEIHfrfE&ffi:t+ e0 n
ft"
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less +FInfHx&**

E +H! H fI,^I'IEf.N Efr,+ ET T E!,8.}E Z T trtr Ifl N i*
iy.A , + 1gss +FXi7t{iz?b^ ( Lembaga Kemajuan

Penanam-penanam Padi ) , e{I4lIEts€$tft+#.' t+*fr.
e,rl+EH, Etrfr +ft {++ft+ryH*H! Er&[*E'

tss7+tratrHizffi ' I tla.F.rflhtxt+fr4L, r+*

iB{itttj ( Muda Irrigation Scheme ) ftfr.1961 41964 q-A\

l+1frffiXtJ ZE, T te 6s +t*/(+ trn- ffit1 fr #**# + f 5 00

n)t , +T te66 +trr?rn')<rlH&Wtl "

eiA#itffi*ffi/cu

HBiEiffiittlJrfEigt ' lt T eiq#* ( Muda ) 5fH

#lJ ( Pedu ) ffif tzKlI ZYI , fr/-ten 7 +AbfrWzKHtr

+i 2++AEHliEiBfzKtr511FzKtr , fHiq 1++AEH!

ElslEE*5 100 AEElifri6piiElE ' XrnittlJEt+4E
H! , EEtrrn+fEHlf+fH , +EHE *fr\+f'D)&tY)tltii&.
E!&  "

#+ffi4rfi 2lL4+ s00n+ Hfil#[iEiBtittlj, T I e60

+{t+ffi HffiXf * H & RH!'EtFE,r . E +HfIj,{'l'EIH]
1)H! zK E Etsffi #ffi HlEeE'ffi iE Kfrttl+.krKfEffi f+' E
EEx{X/Hffi (photoperiod ) RHffiHtrMHlfEf+ ' .F,EA

+ +f+tH " t r HdArn+triiwt6w' Hx&{[&EEtr*:
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ie - rUFrfE RWJI +HffiM' tlF*fitfr , &Rfr:tr, fTA
fEFEfrx{HtYt *fr\Hfffif+ " tslfr X Rf+N++, HdAt{

#iEiffi iqtfifrrfi rE AIEmflEE! Hfrf frdt, && it Xffit + lfi
f,T€hre@+fr ( The Green Revolution ) .

4r * E 1[ & )u*BiFt)]7 fr4 *@#fr ftr{ # R E H! H i,
,r, iEiBnEffiEffi {ft+Wtfr&ekAFfi tEE!x[,4, E+&9
ffi"ffiW&*fr 

^ 
. &{t#[e6ifr)]fr{i&tr.tk8 qRiL&\IH.

EEiqift! &RIt]+ (Persatuan Peladang, 1979 +ffi 5 I
f{AiFl16f, B{ }Pertubuhan Peladane ), Ef ffi #T )1, YLm

fr# 5 hE.h I Atrt'diqffiiEE ilfi .

xE#iffi it itlT 1e7 o+ln *ilh, b fr+w EplEtr w fr
Itl1hffietrryttffi ' fFT ' flEf+*Ede rKffifrllrv+f-Eif+

{H " HTffiTIJE#, &R,,HaNft#' iEiBTXill 92%fr\Tfr

fr , Tte74+e*rx7 -+ffiF,{Hfgfs " frFffili+].ty\
WliZififrlfr , ]EfrffiX#-frW1?4ififr# (economic rate

of return ) h t0%' ffiffi HTitt|J+H!+-{UffifHfELL,m

HfrHD)&.+f', FX+rXfrSlfft , rix%!fiwffi HHx I 8% .

HiliEiBfiitt[ x tr a6! z|\frx*{Ffr fxileE! fr ffi , }r tr [L

FXXetr4ft+-tFtrrlE!4ffi "

P,t T H B it \ltr zrl, H fT i'l' I ^H'ft tr tt H! f E E tE,Ll. zK

fIJ&E+EH . g+HfI/{{|^ An 4+e28 AbfiHlfEEFtr'

HrH! A *' ?it fr*tr,H.rEH!-+, EIEFtr*J+| *+*-
\w.P.tr:Wl+)tB, +i'f ll H fr.* HW' f E'fF ffi f,+ Et H E [f-i H
r.f,arHlxfe. Hfli,l'[T les0 . 1e60 +l\fr\l+9frf8fitr ,

El^r&&A?#4I l.s E 2.s n6g'14: F . te64 +1lll7 4rti,t
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ffi ( Malinja ) fil tq6s +11ft7 4rfrffi ( Mahsuri ) ffittrA
,[+f+tHH! F"ffii-tr "dFlfrhtB1+aEl^bfr 

3 4 4 rt '
te7 0 +(\luf iZf+fHB! +lEfE ( Bahagia ) 6E* frJ E A tE s

Et . 1e80 +{tH! MRI qEfi-+Hyt+@1^bfr6 E z nq65

Lly.FL " teeO +{tH! MR84 q5 MRl8s , HBaffi*+ , E
EE+ "I#4l8ruffir{tFt " ztff tillffi' MR21e5MM20

&HilXt^Hl.4ft#fr\ /KH+ , EffiMEAbfi to 166111

+. H{4ffiH , Hfitrl^EifEr_ , E,r,l1e60+{t^ffitr/^\
bfr+F?\13tfr , tEIlF.zO0l +€++t5lst{... elFF tont

HlfEAqtEt o ,

tr+tr,BPE-+

fEAFtr,gffi ' HdA T qi-fi A treffi&*frtlLffi{,La\

+trli ffi T p+, lfrtrii&H tfll.a i+4r E H H! f IJ irq . H [ & rlL &

EEglirAraifinfrJi+Bm, H*X fi 6 n 3 ++*.F T
te66 +W+rsl+\Y Nt-E F qrfi t + e2 n " H T E +fift Z

#fi6*t/tffrfififE#+ ; - E f-Ei)ffi 5tsH*#' ffiXP;l\htrfrW.

#{'fl^txBvfr #*baffi &N " fr.fr :l+ffi& tr tr + xE X+XflH,

W*'l+lEq (vicious cycle ) + , H[ 72%frrJfrii&24+H

R D)lYfrtr A, Hrer*lfr . LAV*+frtJ*h, fE&E!4if;
E, tr r[+fEHlfFfHmt hrf# " E+ *.F + tee2+W+t2

t8%o ,^H+,fr s%RTffiBtklfrwfrfr + . 1e60+{t ,



&Slet'u'e*
l76 r' .":

i+'lfriily+H! E X Et )#& 4 ffi FtH! &EH, tfrH't'gl*T
fr d - ffi E*[ EA +, XEI\ tl fr\ &A ,c--ffrttE H! [rl 6 E " iil + t+ ery

t{i&fr\t^+A[Hffi+t*9Xt#\H' +A,E -A ; Zr.'ttii[u.

H!{tEEBt Eil.H Y<"#fiits+t+, tr**B t} wtil&xryfif'
€ gtEffl E tnil", T Dtfr&F.x +f/LEtElXz&i^+H " H

trA tE lol{HlzK*, E EtEfF+&ElF:)tRREtlEArc' ffE
DItr.IEH WD 

=t 
( estatisation ) t*I,{Eff fH zKf E' 

= 
tr ffi H

trtrffi {r,ft ffirnB?\ &*fi +q t, fr* +tfrI+fErfrr [+fKEi

+ , lfrEFtii*.T 200s +[eqffi 1 n 6Tt+L]yx ' *
E H f* E fr', T 2u 0 +A fi 'll'l Fl)l fttr i'l' I H'f ' \4 @ F tfr R.

A\t+tE+tW.l ' fEHftJ 2n 4+rufr\ 7K+ .

z&R^Itt*#WWH

E* ' tillywB+ttrT'lEE! ?E' lArtUHHyflJK.

H# . H //.X[&{t&E ffiT te60+{t +ffi )t+HtiEiB[xttJ

tl hfr L+tlW.+ ln ( Locality ) # HfrE+ffi &+in + e
n - iHl & R tlr,a ' )t +fvzltz<Jffi+ F R.XtfrlxlY\x-fr

fi . {/lm ' +Htr ' trffiffli6iH+E1.*' tsfftlH]&Rtil'A
TE*#l++ffilnl ' Tlt[fr]iHT'lEt'XE!fr @. ' FLItltfr.

fE&,I,tr 5 iFSHIE'I+HE . H T& Ri4AH! #,4,+/\iffi

H, i+*tii&%%)Jt 
^ 

" 42001+hrh' X[Xl^Wtrl\
fttr'l\t LxLv.F ( 77%) E ffi  &Rtlt+Fl,h+ fr "

ts#tii&rffi'4+*WFl# ' *HfXT ercn)rfr# " R



6^+ffiiEmH
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Rtfl,A/dsEEX+ . &ifr - ffi + >)& &ffi 5 &\LHXH!ffi {r
ifr-r'h ,trHH*qfie+*nn, E+Wm*q= 'WH
)1 )r " tsr-b&AT lEtfrHYtA ffitHlEf f[ tfrF, ffi tr-tr

it#ffi AEt]-rT-14ffi DA-nl(SyarikatPemiagaanPeladang

MADA , ffrf,fsPPM) ,t*tk85*rfr@6t{,pfr "

ILfilwffi1,4#*fi^

liEEHfI,/,f[t*lT 1eeO +{trgr$T X+rKttA (Ahning

Dam ) ZFa ' E-tE*HluKftJiiD6ffiffiffi)KltA (Beris

Dam ) \4+2003+(+ia , tHE[ffizKH5ER{+zK . uKftJ

iq Dft H! & # q Zu.!x. 

" 
t+ tL'44 Lfrfr tI l'l't & zK R f F fH' ffi X 4

F' I .zK#fHfmNn HffiffA?,, tfrf+ Ift&E'
2t trrl.W&{tdErA trI{r+*fr\H.R. ( Sustainable

Development ), Etf , gHfIi{'tH!fE&E:L-..Hffi , iE6
qX:*W+ fiHt, A4'RzK*SX tfi EtAzKY[tr' zKfEElfF

tHH,Z,4EE+r&frJffi + fr\t{f+ " E&+lEilA W#M . ffi
E trreffirlH, Xfiffr*fi4Tll, :14fi 6)t)1%RHlftNf+1{B

+ ' ,r.lffifE1t-+fnEfFHfr'Ef[ffi8. StLlElH.] , Eff*
+rk#rKfrlI{{U&E*Areiq ' f -E TEfth*tYfr.+-
AI4THI+*'\+5 t+rtifi++*l+ft*fi1ilw#4, Ht HE

{+HfTi{{4EFt,,ll{fi1 , ff*EH' Hl++f[ .



fri2ttraf,#WHlfEiR

--tstrEllfrzj<ffEt*fltj)il

zKfE . 4, Af[tH#, EeI*ffi +48! =f+[H-ft'fF

w . + LxFtrffi4lE!ffi68' ffidso%lE HE=f+lFVtJ . 4'

t]frkJlifi tFffifF ffi t 
"-E.+qL#\mfF 

+ i! H X 2 lL | + 4oo n
ALfi ,,Ktfrltr Z' * | {Ls + 400 nlAbfr ' BHAEtrffi
6,+rlL4+nl^rfr"

lia.dtrt?lA.ffitrE , zKfEtrtr{fift, ss%frrJ,H.Af H

l+Hf*-frffi , 4IiE 4'*. (72%)' HEiiE{ffi#
1 tsN ) " 7Kt{iF.fthtl,l E,^. +ffi EEH!&A fFYrJ, X tl*
gN fr\*frlFffifx' +H'+r*-+H!,^. tr . X0[Ef/\ffi+
EH!&A, EI[iIIl fr ffi ffi H!+n T +ilII, zKfEX ,,\ R fE'f*H!

ffiHEtrEftIM4'E ' IEA ' 4gf[q++g '

3__*.1]184tzKry

aI*+tr' n4 +ExffifHzKfE, e0% ffi,H.f tr* H U

i,l't'l , ^H+ffiE s0% x E +trflE[E . +trT 2000 SH!zK

fE+trf+HfF+ 3 + so fi /arfr , 5fr+fEaffif+EfFH!
ts.8% , lylRTEltH.(4+460n1^bfr, Ex29vo) , ffim+



trHlfEAT 2000 +,H.F t lLe +n Lru, 5eI*fEA,H.r
*1il.av" , EEWffi-; El]tr16fFtrfFEt , ,H.F.F,[ I

lL3 + 400 n l^t{., , rltrl,g.a a\ 22.4% . + EIT 2000 +
HITEA +.fnHfF r tr x Eb bn6.23r.{.., I EtJ E+ + Ll rK+
( 3.se rt ) H! 1.6'f* ; elBfr\*fr+Ft 3.01 rt , iftTtrry
Tl€zKY "

+ tr EeI*EtHlfEX4r trfriH ffi El, IEJH{eEfr

WtKfifrEfrfr,5&Eqfff +A+4nft E!ffi{n, WW., E tr tr
PnzKfEtA ( Intemational Rice Congress ) +2002+-9 F 16

420 AE*fr.H* , HXEti4r2! .

ir/+ R+ffi H ffi trHrtn'fEE4Eli#ifr ++E fi , 4 fr
bfrfr,*Hfr , t + * +ffi , ++ RffiE,0{ET filttrk!{t["BEr
,{Nf riElffi iHy.|t,,+E7Hf'D}*ilD)4ir:fr\1u\ry..Wf.,
iEI " ir+ffi Fnffikfitffiire+ryhEHlinl{eiHtrrl' B Etr ft
'ftfEAH!fr +, l\fr4firy ' m*.fr-rtnf'.ruryPlitE " &
u f+ + a E ffi i/. tEt' + tr f E {f EiH r 

trt ffi 5 r[ y,]t't *t]B f E H! ft g

IE,H.,H.IHX "

ir/+R &giF fi ffi taHlHR' + trfR-A+ +-rA2
h , e* 20 trat 60 +{tl/H! zllxfi. , fEHt[ E EtH! s {z

ru , xTEtr#to%fr\*firt ' #i6T \gffzz%fr\,A.tr .

+Btzll* 
^RiHt€7ttr, 

Eif; ,H"f#t [3t] 4,/FzKY " ir
t+ RrEra, + trf++a frE9-"tHtr rBwr1etFffi?i+Bvt+
EtEE, #-E rHi Artfi?,ffirtnFft,bfr 7 lKtilEBtr J

IEKi*fflfrllffr ( indica rice ) AEETE#K . ,ft-EEF 
'

Er&FiREe/.+H!+lE[XE ,M4ffi*h +ElE, +



&&5titE#
raoqi

tr Bft 
,f*ts,EH!+i^fr [frfr,Ex#-, 6EirrtE!&E + trA

+€'++H!'fEffitLa.

{4+ T} H iIffi
t'- .

EE trlsirizKfEtA H + tr rfE[i' trA&Eittt]4ft
A . +trft)t[f++[if[trls,rzKfEHfxFfi (IRRI ) lXA+
b , X*:t+i6HiFfir##( RockefellerFoundation) ' El36

+ & {t H f+fn [+'{r} E'FR A FJ' H -LlE &ilt ffi rfr +48ft €'[R

AflfflrtEtsA-"] ( Syngenta Corporation ) ffiEh' +ErF

+6ffiil-+l]uf++xfrffitsEta "

trlr;r'zKfEtA EfE?flFKi* ' &f HrtFt-X ' +Etr

&irsFH!{rEf fr[e#ta]t.F., Ep{iriLHH!+trtrlr^

f++AE+,1.+f+T frF KWWH*iy' +ffiE Wfi)ttKti;

f++ffifr., rfr{X&A*+ffi1ffi"Dfrtr ' zKfEt ++'ytfulal

+frl1fr\ititA (symposia ) Elfrfit'A (workshops ) ' iL
rui8#Hf tzW x, H+ffi +/.iI E HliXru @tt'
' zKfEH trifll,i' E tr H!&ififrfUffi ' A7&niE

( molecularmarkers ) e.ieHffi+Ellilffi "

' zKfEtrjEffi{ff ' Igit)t AffHXfEHzKfEFEiffi i' zK

ffirtil-atfuA\ *. \N,' f EX+it # f r ffryrrH rE .

' zKfEfFtr'{*F (conservation of rice germplasm ) ' ffryn

tr{tHf+ - sIEfErl'iFHtr+,^.ffii*fE "

' )ffiHH6e|3im ' fftHEYZ*f+'[4 (biodiversity ) l+*
mIE)fi H H . rHlE zKfExtH E +ryrtfr\++ xffil+. "
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l\R*5ffifi ( farmer participatory research ) ' &R5
fr thfiqY, fr -rtth+t&xtfE{Ff['t+frlMnfr ' 7KfExtf*

frfr*n&fr\lFm . wro'fit+*fr. "

fEra'zKffiiH4.f' ( improying waterproductivity ) fifizKftj

ffiil+ . &1[ffizKHtflfkffi "

ffi*+AVrl flJH (non-food use of rice ) 'tnffi4Lfifiln

r+i^ . fHA?A X }-lKt{iifrJiFtftH!ffi iFi'4n'

filfB,trfEi*R*w

A )j,f+ +X+ 2000 + 4 tr *afr lWh*51 g 6 - 4 zKf E

*WLE (rice genome ) HII{FHK ' +ffi*ljffzKf-ri t2xt*
@.{+ (chromosomes ) EEFAEtrHlmfq 'ffi+X+Xffi
T#fr\trWl1tr ' i+*TFSWf+HlHtr ' tr*tu|++HH
fHlElE!DNA ff\tJ " tsf++,?Ififr ( spteny )ft**f+tHW
+/i^HEEE , $\ql' zKfEf[4'E ' EH62ls1H1+teEB

HA+EillFHfE'fDl ( similar gene clustering patterns ) " +
@+H%frlt+xfrHltt ' fii/fl+ir*fE+HlfilfE ( iniica )f[
fE fE Z l'Hl X 6M t)], filr fE bf, fE fE E E'ft H! tr fE + E + H

,fl , H++EfEHtiH'{t+litr ' HHElr}frBffi.L (insert)ft

,, DNA ffi{f+&tr+ . + El E HtEfx{&+trtr.rhfrvBwr1"
( tunctional genomics )fr\ffi fr,, Xffi fElE,&i.REUf[{fi E zKfE

*E,fr\th1? ( effective determination of gene functions ) '

+teilIHwTHBEE trt+' W&H ffifr\tr'{tflf+, lFhr*H
Hr .'fliffi . +ttrfr{K*{Ef+HlH'f+ffiiH " tatui^ i.f



{.&*ll+a
tazi.)3*i

1A{r'{Ef0tjr+tri€ E ig, YrtE 2 hfr +*@{++H!H tr ElT
Eii' fifi1/.EqHlfiniE, ( genetic markers )' dHffi zKfE5/fr

IRl+Wtr {€ ts*f[' yRRlKfE E Ei tfi )tr H! )fi tr ffi # fi
( virulence of the causal organism of bacterial leaf blight ) ,

,.tr{ttEiH+Ez\)ffiHf[6+ ( host ) H!{X6' +{+EEE[fi

fr FtRtrffi THEtr)m i2WnW*, tfr1+Wffit.fii6H!fi + "

<ffi*,N.HVETfi+F

trX+ qffiEHlltI, HrT ILffi f iZffi i.t'zKfE XhlF
ffi Hltgit5+*.=i+*rk{r.If E{FH!tutlot"20ErErdLHtr

kR ,YHf{tEfXft, AfrffiX*--- ' mt.#f qFtttf*
tRlfi. , EEtt-a+ _Ft4Lffi.( co, ) frlAEi6+rgr[ . co,

AelfrruWllytfiH H frWKiE+Eq{' +EEtAtr+EE{f rt
{{ffi 6EE E}&m, Wffii&#W*Ef+r{iffi '}, trtFllHEW.

ffi ( greenhouse effect ) . IEIAI)tA1'FH, ffi zK|*dfrflfE

IF fr.K*W1i S co, H! jHil m+EH' ffi ffi iHAff tilEFt
affi,gH*tr xfE4Elxe,fFffi Es, ln -wM frffirn4LF-

&.ffififfS ( ribulose biphosphate carboxylase-oxygenase , ffi

ffiRubisco )f +.fr1|Fffi 'WfrTKf-liiFETP+ . rtlBh+I
ff (molecularengineering) H!+i^ , {+ET 4ffit*W) (C4

plants ) HtEffi6#tr , ftlE+ 3ffitilW ( c3 plants ) H!

,Kf E*€'f6 +' 6E {H+tH tr zKf E& frTt Jth lFffi Ht' }H rln

xfea + co,fr\E&Lw. " + tr +B{I,/fl u t+xifr x* E r{
R.*lEHzKfEHt )tA+5 gft co, H! N4, Effi rSffi trg 4:



rtu21rEA#EB!#liB
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rEirf,ryh, +AIBIH, " +EI E ETflMKEffiHtrTf+B!

mfr., E*ffr*E' fi XE!ffi Hf *ir*fE ( super high-yielding

rice cultivars ), btB *fllKfE5 gE+ tfEE! )tA#H' xt

,8, +4trtrEBEbffiHFfrlfE{fffiff ' afrf,HBtfEffiE!

$trrKlLAWfH* ( carbohydrate accumulation ) flHfHtrH!

XeAU,h ( photosynthetic capacity ) H' HF'fEE E[ HiHxS
WW,r , lhffAZWW+4tseTfU tr *E!+f/tmil&Hf f,fl

F.

ffififfiffiHffi#ffi

l Hf++Htx[,S.frH , TKfEf+E{X#ftt*Htt Hffif+

w1wffiH6*,. fEf+ffiiF+4*E4,effiffi . rl'reffiffi . ry

HHiHfr /\ rouEffi iH . H Tfilfi &trfr a +iqrEHlfr

94, ff*WHfEf+f[tr tr *uiu,iffiiH* " H r.A*@Hft B I

EHIBI H ffi fFry'ft T trtYt@@fr\tilfi F"ffi ZE' i+ *+tfr.
ffif+ffiffiEgiftltr . ffiftT&H'f t]{zff.trtlxtr, *xH!Hf+
r'fF{4 tr rE lt ffittflfr\fr zfi ftl*F-t.tr+4'

+trFfEtr ( genus ) H!f+ (species ) ?lfr.h+nHtr
fi+ , F+*ir*fE,Rtr'ffitf+ , BFui/'I|+ilstfr (orvza

sativa ) 51FY,[il*]r$t{i (oryzaglaberrima ) ' Hftff=t#lj
E +BIEfE " r[i]l'tf]i*ffr HllHrtf+E " gEBiEfE"
(oryza rufipogon ) " HTtsT4fETiF*iHH! E ffitrtH.

( natural habitat ) + Kffi tr f lf fr^fr\ 4 W' A5E t H! ]t f+E



4ffi5etrLed
1 84 :- ' -':.

h 2T fliEIiE HH!tr,U I+fiil'triltfr\frfifr2h' Ee trI fr H!

f tJ H ft ffi B! Hf++{ t * EfT*}}*f E 5 B7tr{Effi lHl + t
( interspecific introgression ), Inlrn\4w +fEf'IlB-(fl ffi fi
'l+wtt LfrFfE, E EB'fi trHfr H,,E{tH!*trffi 6 .

H tr * t zK triiZvffiW+ffit*lE+ftE itt ( + tr ffi e
*tzKfEHf+E+rf EE) H{fEffi , EtrftltfEzKfEtrf++i
fit* ( indica f japonica intersubspecific heterosis ) Wfr/nk
+fr' + trtr'ffi +xlfrff ++zrruX EHI1+€ Lbfr+tsJ'd

f ffi tr I 0.s ffi Eft{tdi ., 84ffi Hf-H! * t zKfEAtEfXffi
{[f+{H (Bn s+arfi ) E1 ' T2000+EArfi+}!rEE
e.6tfi , m 200 I +fr\+ tslP tr X q.z r€ . + tr & Etrrl :t3 4' fi
gfHfE( oryzaminuta )Hf#trftl+i,*fE ' EH'f,Hf- .

utffi5fr]d.,l45fi8!ffim .

iE+ffinFl+

UKfEE'fFB{ R., HEfr itrI3Rff[, IrlIJtlEF*.z'H 
= 

H!fr
'tR, itafriffitrT+- , 4a)frH,HxffriFEF4E,U .

H ffi +XIEX.* + r Effi it'{r,f,IE fri&gi,*i\4 ff',,Rfr'l+.

Htr+  , ,BEtr,ftErtr:E-+WnH . fr)frffif+. +ir*
tlt't H!Hf+ + Xe FXIb\?BEB74 fEB! tilfE*)fr ( blast ) 5
,Itfi)E ( sheathblight ) *E+ *}IBTE .

wR + 
^^iFfi 

'l&E tr w"ffi .,614., Em9E )ffi B, Er,i,e
pni6 ( integrated pest management ) Hl.L gxte " H ffi +X



tu2r M#WWffilt.
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'{lltr+*{fi JiFxxHH' xtt+*ft {u ( sustainab le

agriculture ) fr\H.RlFfr€tfrffit ' +fufiffiEffi '
5 llffis XH! tr ls;rrzKtifi'.+Bb frl1fr\ rKtiif- )U' +i

*ktlLtfril.&R'fr.+ 'fr.E*'s' ,f JEiffiE ' trtrzKfEfff

nFfr ' *'ffi.B &\v64$[ft zKfE nfr nFfr ' . ffi €' i^H4* i zK

fE6ff fi +, L, E H H! 6 f+ +"P,{' + f f [ ffi ffi 'flr R' H! * i zKf E

'ffirle, a 
^iT^Jfr\eF* 

" AffifrfHEtE!6+ffif++' f
W*:)'l']fr K,rKffinftftFni#H'H! "H&[2r6 X "' 6 ffi ei^H

ry++w*rr "6tffix" fr "6HX" ' AflE+fifFuflq'h'

tr]rRAfl}BHH! "tr+-+" rtn "+m{Ji-+" 'wll^
HEEI .

HHtrls;rizKfEtA' 5 6 trf++ x}.itr"9l6Y' lfr+\tK

i^HtrfrJ ' Ext AFrA 5 wro x{q*Eu *.\vH.tr.fr\Yt

utu' +ri'fi-lE ElffiryffiE+'trH!fitHfi,BK' D)+f*o\tfr - 2H2R

Otlffi frE+f6orj*tr* H xt 2r tralru*.fr&rE fl{ BlUKfii !

ff *rltff Ln #i B! iH fi
ffiEBiEry +.ffi "

&*w +-tfrwffi
*tzJ. 

^- 
"



AI WW

Aerenchyma . &ts^fr,4,

ffiErErFltHtEgfqpH (air-filled intercellular space ) , fif
:14ilt h Wtlf.f!+--", ffi trfrj{86, #tr- H fRSB ttr h
i,Z'fi --.,f EtrNlKff JLtrtrtrtffi -+-s\[LW"fr l=tfutRfi:

,KE|HW ( aquaticplants ) {4ttlFHgffi "

Aerobic respiration ' AAWW.

ffi * fi X E'ri WEYtk . rfrfrErft[+ 4 E tr T H F,ilY

w" Hffiffiliftt*+t|Ltr, f+&68tr5 -Akffi@oz) "

Anaerobic respiration ' ftfiryefr frAWW.

X 6E Et'f+,U W tr:i4 " H+ ihW&MW fr\ )cflrf D& + F
H*LW.( lactic acid ), ffi ffi +5{HWfr11 fiaauf q&HlEtJ

f ffiEEfE (alcohol ) "

Anther 'ffi28
t#Mfr\tt 22 ( filament ) 

^ffi@At[fr]EH!*[r] 
' EffiA

HIL#n*n (pollen ) .

Awn.E
#+_t^Af+tHW (poaceaeEf Grass Family ) +*Wrfft,
rKmHlft\frw " BTHfE-ftFtr'&8, ffi*ii*fEffi
fs! T,fflTt{t#ffl)Jp.f, -fiiff[q*ftf, ( awnless ) "



Aleurone layer ' ffiffifl
'fiTA+4,f,H ( spikelet ) +EIYL ( endosperm )klrltr '
Etr2fr88 ru A H tr E ffi f[ iE flfttr"F\P! ffif'}XN

( aleurone grains ) o

Adventitious root ' 6ErE
trKfi1F.E:Hfr\ffin ( arising in abnormal position ) '

{[ETTEI+ +N , ffilF* E ilE*FH!{E .

Abscission layer HE
lfrt*wwB, {rff '' rru+*+EH,HEffiE!ffi2F 'F
trHtrfXtHWfffiA\AtrEA ( abscisic acids , lftlf[il.
EM ) AEHX "

Apical dominance ' IEffidh+

tHW+4 ( main stem ) ft+.K+ ' Z".W:14+-K#.

( auxin ) HTffitr ' tEilFRf 'fflll#( axillarv buds )*[

A, flljfrll'ffllltr4K" ffiF^Ifr+ ( apicalbuds ) E' fiil*
st],fu4 K fi E! ieE p+ {ft , rfr ffi .fli 4 EFt H! fl Irft tJiFffi fi 4[A

7 ' MI]*TEHtrEIfi "

Auxin ' ffi+rJ+Y<# ( fiffi4&ffi* )

,fl T'E [E,f + K& ^f.E, EKtr fE H! - T++HW HKW M'
ffH+ffiryrt+' HK#t#lr+ + &4 KEIHH! Ed#

tH . ++f[tE+H!A4 \HLR (meristem ) ' EK*-R,68

^t*wi6Lffit.tuTffi'f€+ 
'
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Auricle 'tr|$
fNTEf HtrSEE!-t'E 4,XfrY'J , EH{A , H N+*
+tr+t*YrJfr\nt7.

Axillary buds . ffi#
inTffB&( axil )#E!-+ff " Emffi{Jt#trLlf-fllifri)l

FWfr4FRE, HE&ET+,ffi .

-Abiotic Factors . 1E++bJW .

l[ttrfttlltB* , a+ar4tE.+, @+6)tFH - iHE - e
-r . zKt| . :t& .'rt#SEfr "

Biomass . ++nffiA
t*W\frrKlN.e W M-ffi + tfxklF ffi Zrfr , fi# tr fr* EI A
FX^sru+.Klt hWWWrffi "

Biotic factors . ++ZJWR

n[trBHtll,E* ' @.+frWt+fi (intraspecific) 5YZffi
[n] (interspecific ) fr\XR ' *IE-W . fr.+. flF+f . +H

-A - +H - ffitr. ffiHfirpif4.+X^ "

Biological Oxygen Demand (BOD) ' +.Wffiffi*E
'H\trWrnrfrffi 5 ffi +tih frTH ttL{+H'JFr ffi E! fi E .,fK
BoD {HEzizK tr i#fi4H!-raE H, lK'lilf,-*i-+ . H
BoD {HE,rizKiEi5+fEE H,'ffi.+Yn*.e'iffi+Xtii,
*{ffi zK + fi X tl fr4 rK+ li WW, trrt zK F -rr A E T
V+, !fr.7K++WTEH# "
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Culm 'ffi
*+f++HWH!+ ' +effii5' (nodes ) "

Cytoplasm 'frfrBffi
,EEE ( cell ) tt[ftT ,WfrAM (nucleus ) ' m{4 (plastids )

f[4{trEEE# ( orsanelles ) U}rffl\FfiHIR+-ffi
( protoplasm ) .

Cuticle ' frffiE
#. R frfl@.( epidermal cells ) f I' EEE I - tr flH ffi fi H! EE flf

WM ,,fFEEE,rL+TEZK .

Cotyledon '+Ef
f++ l^ fi:ffi #x+H!Hlh'f4' 6ETlr]l HF+Htg'ftEft ElT

xeffm . E^Rtr'- fr+ntf.\trBX++Etffiryrl
( monocot ), {[7KfEf[tX+ " E^EE mH++BlfftX
tx+iltt4w (dicot ) , *ntt+tl*trS "

Chloroplast 'vffi.tr
eH+b**fr\ffiW ( Plastid ) " nta**|'tffiWilR.

*pl4,H!Ffr &ffi NHfn ( grana )' E+i]E Hfr\tr J

ffirLli&Xffi (stroma) .

Chlorophyll 'Efffitr
Etrjlt++fr\*futr#' Hffiffiertffi*ry( chlorophyll a )

f[ffil*@,B!ftffi * Z ( chlorophvll b ),E FX' ryA**
EkqLE.&2a)Cf[ffi H)t, Ekqyb*y;W,'r, WLt*#\tfHW
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\

ffi gFffi E . +a*ffi #.xa {Fffi+xtry&}6E,EE E
WIFH "

Corolla . frft,
TL\fi.(perianth )HOEE , HAHEI6I'H!|ZI,B ( petals )

,AFX "

Chlorosis . fr4L
tHWLHzRWryz* fi ft t* trt Ftffi frrflWl&1.'s,rn*., lff,I
ffi+)fiElffiA*)ffi "

Caryopsis . ffiX

^AFl 
(Poaceae ) tHWfr\XX , XE (pericarp ) 5fiF

ts ( testa ) ffiAE-frd , E+f+TH!R* .

Cambium . Ytfr.E
RT h +.LtrLR ( meristem ), q b )trywtrtEttr
( va'scular -cambium ) 5*t:Ltrlffi"E ( cork cambium ) .

Cation-exchange . IHHTi&
aifft[EH7{t+4 " +&+HTff ( ionic form ) #.ffiryrJ

ileLW.W RH W.ffi#, , {t f4 ( exchange ) fin&.F{f {F H
( adsorption ) , E:t&{*Hffi.f*gAffi +##hht4Wnh
tkfr\ffiF-trti\.

Cytokinin . frfrErlryf-
tHW+.Kffi*+H!*+ , \trfrE@/rl# (celldivision) .
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E$B & 4 fr rerfrRZtEftEEq.fFH "

Chromosome . *Atr
H DNA 52HtN&.8 tAFI, l]u+tfrWi^tkt' WHEW!\
tr,ftiTl,H..

Dormancy .ftHE

tFwwffi + ittrfrEH'lH iE, T 4i F Hfl r fi A ffi T U Hp Hf

, H, " f+T{AERE6EHTf+EE'EEIJTIE' 4HTf+Tfi
S[ f H ilJtrl ilfr Hfr+JW ffi ',Y"rn{IfrilR - ftHi Fft AAW k
*"

Diploid . :ffiff
+HtrtrHru+@Affi **e{4H!+{4' - IEI4D} 2n *
zrr , l[zKfE 2n=24 '

Differentiation . hlN,

-+rHEE - rHrR. *$H4#ffitlHtrt^-ffihLn R

( meristem ) & H t EIF,{{tAH! Efg . ll ILILHIEE Y,,

At,5&4{F "

Ecology . 4.#+
iftfr.+W514tfr.X fr\F[+, +W9t]H*ry+Hl+ft 5
iF+fttrfi "

Ecosystem . k#^rfr,
TAWffi (species ) H!f,+{4 (population ) *lEJE1}T
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-+trtoI +' fr.'tli4-(FH,4HA fi#+E
( c ommunity ) " fr+l* 5 tfuIE I4,H tr f H fuWo:, lfrW ffi A?*H

fiF[f,Aft {t ]fr., "nftYtdl,+#Rff 
"

Embryo . ffi

+t*w+E,ffi+f++E "

Endosperm . m+L

f++|^H!H#rHrF,, EFtEitYi , hE frEarffiftB-H

EfE+{E,f*#/i "'

Evapotranspiration . *h., *WfiFH
*H.IFH ( evaporation ) E*E ,Ktl )LrKfr ( free

water surface ) lH^ , ffiXffiifffi (transpiration ) E*E

/Kr|tril{HW{+tHX, mAAf,IRH - Xfl4{fH .

Enzyme . ffi
lffiiiH#', + 5H tlLl++ 1+ * n Mfr\-ffiH t)LlBlLfi[
( catalyst ) , Htr AffiFfrrHFl' "

Epidermis . *R.
+n +ffiryrtWffi ,l' H E!- E4F,hE "

Ethylene . Zffi
t>).=l6trtiltrfrtHw^tfr\"f ++Btfr ,}Erhft?friEF,{ft

x , Et{xxffic.. - 6Etr '{HxqqfrH.
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Gamete 'FU+
+{B{4 ( haploid )H!'l4rHEE, , itH'l+.+.fH( sexual

reproduction ) ilf++ ' fi&Hdf (male gamete ) 5IffiHe

T (female samete )H$A , HEF4-+A+ ( zygote) .

Gene . BEI

4frtEt tkr*&{4 +E!HAE'f€S.{i' RH++tfZ f EA

( nucreotide ) Il|fij?H!*filf^ffit^W. ( DNA ) XFq, )lffr
FffitE,f+,fH,H,H!I,EE+,fn ( tunctional unit ) o

genome .BEilA

A+r#{4 ( haploid ) WE W LFfi+Hffi WFfrHiEi€iT[,H, "

Genetics .E&+
Efrfr.trW{+tr,ft ( H t.{ti€rAT{t ) fr q F*[t+H!f+
-J- -

Genus . ffi
+W + + WIA -f+ ( Family ) fr\ +Wfr+&FglrptypTMfl

fgtrEf'n ]l IEI H!#+rr] IffiR, m^Af+ ( poaceae 
) Sfr

fEtr ( oryza) + " EXTtff+ (Species) .

Genotype . EEU
?]:fti1+W+)ttB!+ trrtrA, 4 lE HlH tr 4 trI X*,INT
IAH!*Ifl4 (phenotype ) .
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Glume . ffih

^ 
4f+( Poaceae )fH% 4' fE( spikelet )rl' EH! -xf 6 H "

Guttation . EI/(fFffi

iffi , 'ryW.frIflT+ffiEf frL*..

Gibberellin . fr€*
6E'fEi[SSE&ry*[EKH!ffi# " tLrl' E&BE,fEffif+ +
ffiH., +fr+ftfi.e.1fiH.+'f*ffift (parthenocarpy ) .

Filament . ffi4
fififfi+trftfte\ (anther ) TSFHIA fifE "

Fertilization . $rfitfFffi
fififa&Hdf ffiAH!ilffl , hH'l+.+.rE (sexual
reproduction ) H!-f E$++trt .

Food chain ' E+tJffi.

+H-+HA 6%+ AWFEEHIi€E X A " E+ AW+iE#rs

@ffi IL+,4t, €tr4it#[E]'{FN* +H#W.. AEEi#

E AW$ilL- +H#WitrLi)rstl fr -+H#eH!trfE +,
ffitrZi fmHf , ETLFEEiAEtriffi,,. "

Food web . *+bW
ft -+4 d R%+, fr +trf.*$ftilWJfr\AWft* tr+lt

H! , ErtL , &fr+AWJfr&:tEttW ,X.ffiFXF.*frtrH.W
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Haploid . Hffi{f
fHRtr--€WA{+Wl+9fi88 (somatic cell ) , EIfEEdT

{+E{t (gametophvte ) H!t{42frt8 " +{S{4X n *
, fr,{[zKfEn=12o

Habitat . 4'H
+A-+HfrlJffi (organism ) il,-fr+HW{+HifrA+Jfrfr '
{ItJtr[zKE . i&ffi . in]ih . iFilx . ilrt fltiEi++ "

sull . ll.H
nff,34fr,, tfi^^f+tHW4,ffiklffiff ( glumes ) .

Hybrid .+#
HZ.lEIEEfl (genotype) *{t (parents) tEeFtrfH
B!T{t (descendants) o

Hybrid vigour . **.ft*
fi ffi heterosis, fHT{tl.lT lE E EI 4H!*{t#t+E
{*H!'ttfirEA , EtrT++ftErJE#I4}H "

Hybrid rice . +t/Cft
zKfHE#&fifi lt;llLtrl AX.(FW ( self-fertilized crop ), H
ftJffiH*t{n* , HlEg#?+tE*{f+7 . TKfE*t
{n4flJffi HttE61a' trEi$=6, Ep XfiEt+6H6
(cytoplasmic male sterile line XfeA , Ed6fifi,l+6H1&



@t*+auoi

F-6 ( fertility restorer line ) f[f,#,tt4B'lX++R
( maintainer line ) , XfH$Eili+H!+tf+T*qIfl "

Hilum . trfffi
3ilFTEtF,{H.f , ,[ 4{m ( tunicle ) Ef[68 ( placenta ) ft
frW&'&fFrrtrgT*H!)EiD "

Hydathode . flFdC+F

-fFflFzKF! #tq, 6E Hry+rli,Ifr iEAp!7K, ts-f{F7K
trfEffiXEizK ( guttation ) " iiFzKESH n+*+t++EW
Utfrq#ffi "

Inflorescence . frH
lLtrlLffi ( floral axis ) IflFf[Hlrrt "

Integument . *W. t\

X^4 ( ovule ) H!rl'*FE#84,L. ( nucellus ) BIBEr| "

Intercellular space . XEIflH

tHtXttl,rfrEEZtEJE!+[H "

In vitro . H€E
,fi+fr|+il'"

In Vivo . 6E

Internode . tlnl
+tm+isZlHJHtBEr) "
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ton . ffif
ffitsfilffi+ (electrically charged atom or group of

atoms ) o

Karyogamy 'M:ffi#
+frffi+tr^fr\ffi&A "

Karyokinesis ' M,hN
LfrtUfrtfr\/tl#trfg '

Lag-phase . re&W

Ai fft itrE ffi , ffi ,Ktiilir) * H n+ffi 4.Lht$h 4N,ffi

(panicle differentiation ) 2lnlEK9fr'Wfr\FIIF\. o '

Ligule 'ryfr
+H^4f+ (Poaceae) fH%ry$H (sheath) Ifrffi-tEH
ffiWl/itBtrl ( membraneous appendage ) o

Lenticel ' tsA,

H-[,T=-L, Lfrffiff',' Hl]Fftlffifla\fr\2frtgffiFX " Ed
E7LtrIXtrl1-1|+i+tu "

Lignin . tffi
iliffi ,N*, )! -+ H x Hfr 'gftl{t EW +u1EJFXE! H r} T
K.AW ( a polymer of phenyl propane units ) , H 52+

ffiR (cellulose ) #etr*fr, tt ( wood ) +2s-30%

fr*ffiff F\ "
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Lemma . tlffi
++tE^At+ (poaceae) EE4'l[. (floret) H!fl,6H.

Lodicule . Xh
A^+f+ ( Poaceae ) t*WtrJ*frlt6J-xfflHfi 4'Wh "

Meristem . rl+fr,9A
EjjTEEEA#I?4HY +ffi,frEilfrtr-ffiffi21 " &ffirfirfrE g

{RAb+.fr,rR , lil\nfrjJ"HHlmffi,} +.rE"rR ( apical
meristem ), ffitrf,ft R?*MElnt5H .

Meiosis . WXrl4_
AifftFtF,{r} #. , fr.Htr Jl+frtt+rHrEfiEEIi{H.J++ HWb
44., r4fi.h *.8 fr\ffifrA, WEI+fr+J#kE zV,H* kl : {*
l4 Qn) iffi.,t-+ffi.tH,f*{4 (n) o

Metabolism . #ffift!tr
E+ft H!84 ++lrt , H E,ft{f H fr #tuFffir!"

Fi ' 6E{Hf/t{4THf HfnEffi , efirfiArlEHjffT "

Mitosis . HUrl*
E * AfrW\ptl ( miltic e| u lar organi sm )98 EE 1) # ( c e I I
division )H!+Htrrt . L1frjl#ff ElHlmtffitfrt1 , *
e{4{t E.i*I+ 5 H *rEEE-t+ .

Mitochondria . *,frt#

-f+rEEE# , EfTfiEr,*fi, nA{tffiF,ltw , 5ffi
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wnYnh{FHHM+tX "

Mycelium . ffiLtr
frffiU ( hyphae ) 4ftRV,,llffiEffi (tungus ) ,H4R.

Mycorrhiza . Hffi
-tr* + E ffi trti+ * H+tHWtWfrtJ * +*" e ( symbiotic

association ), frINffifE ( tungus root) " ffiUW@,tftr
+HtfE , ffiUf T,fFifi+ErE[EE* , f,r1Jrl+..ffi
ffi(ectotrophic) , {[Efla\ftf+ " ffiLrHyfrT6+fEHlE
tr4frffi, ( cortex cells of roots ) ' tFhfr!+ffi22
( endo trophic ), fi &ffi lE+ " HfRx'lffi*-WUtffi +.

KHtV,'.+#W "

Nitrificatiot . ffilLtFffi
*f*rEEE{{eflHtntrJ( organic compounds of nitrogen )

+F 4DtE frtfHWtrU Hfr\IHEA ( nitrate s ), t?)tnY IUF
ffi.

Necrosis . t4*,

tHWffizy,WE )fi H + - 14lH 15* Ef ffi gnr fi I[ H! tfi IiI

5tffilk.

Nectary . &m
6E1|il-fS/ffiittHlWF"+EJ . +K+lh*8fl\f,flillBW, +.
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Node . t
arH+[tTHt*FrI .

Nucellus . 4,i'
+Hm4 (ovule ) F!+,L,#Er) "

Nucleus . frffiM,
ffi+HtfzHWJ ( eukaryote ) IEE0F*, 6JA* AffW

. [EA$ "

Nucleolus . M,tr
EfrffifrAl/.trH!4:1114 " +A,1. A€-tEifr! nNa ry 6 g
ffi , D}&.- ,}EH!DNA , EfafltrEEHlAET+E
(FH "

Nut . E*
-ffiTtr#.. (Non-dehiscent ) r R+ffif HlEfEEtrT
x"

Ovary . +E
@a'mI^H!0fiffi8[a o -

Ovule . mrk
frtd- ++HWtEltfiET E ( macrosporangium ) f[ 4 mp.]

HW. (WHeLintegument ) ,Elf., EfE|EHH ffiffi+ o ,
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Oxidase . fi4Lffi
lElN,F,4t lFH ' fiE,tlHffi ( substrate ) F*lrft5,E
+ ' +lLlL?-$,tl+ ( molecular oxygen ) frAA\E+
Ao

Osmosis 'WWffH
t7Wft{fflfr\t*WYtit' BFidifil ( solvent ) ,}?E
E +TEHEH! f W.lF ffi ' fR^l:lr*WLlYrK/n' + qE
Efrtn*..

pu ' ffi6S{H

zKiAi&HtEAtritH' 7KH! pH E 7' PH'(H4'T 7 hW.
,[t , tf 7 )14h'l+ "

Phenotype . #!IN
trHtrfeflffi'Efi , EIHIAHEIfl,X " Irtlf:nH - ffi ' 2t'
E.t.zJ.S.

Palea ' hffi
+++H^Af+ (Poaceae ) tHW@.ta.4'ftH!E6H .

Panicle 'Wffifi,tr
-f+ r)'t{H!,H.{ i{,n ( infl orescen ce ), 24H rl&*H{f1F

ttl ,ril7Kt{ifr\tLff "

Phloem . fltr*[
WHF- ( vascular bundle ) ++Ef{Efu^rlEJ4t f'?Z
( as s imilated pro ducts ) W\H4R ; 4HFXill Mfill E! + g
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h+HtffiH ( sieve ttlfr,e) frfi?TW "

Primordium . HB
ffiH tlrlrfrrJrfrfrE#, h[.T h lLEri,lnffiW W., fi ryH
E - t[HH+ .

Pedicel 'trlE
tr*ltHEH!ffi ( stalk of an individual flower of
an inflorescence )

Peduncle . frffi
t[,?H!ffiEfiffi (stalk of an inflorescence ) o

Protoplasm . IF,X-F

,gru+F4t frfrkJfuffi#{tr , imffirmfiEff'( cytoplasm ) g
frElf^ (nucleus ) .

Petal . f[ffi
Mffitlffi.l corolla) HlEIft "

Pollen . frffi
ffi+ffiryrJFfr\ 4'lEA , AE rEEEH!fa&Hd+{+( male

gametophyte ) "

Population . H6
aif',If+r+EIEB+, +frtHHWffiW HW' ET-+++EE!
trfiErI4',H+r'1fl+ft '



afrffi*
20f

Photoperiodism . )hEf Mfl*
B nfi H.I lal &ffi xttHWJts-H 4 trlLfrn\Wfi!trl fl*. " t rlrl
rEE frqffW,il'fr-.t.Bffi+T K H'J Z. BE W *AfrE- .

Quadrat frame . ffi-i
EEEffi*tr1T+Hf+ ( sampling ) ilffiB!flI# .

' Receptacle . frfr,
&W.+\HW ( angiosperm ) +, tlffi. ( pedicel ) WX
HlXffi ,TLfrBEHWBF'} .

Rhizome . ffit
fE{taEfr&f# , Aif,IffiH# "

Ribosome . Mlffitr
,Efiaffi' + H! 4. EEE*, EE E ffiTTI AEIH!Ffi'E i.

\

RNA . M\MM#.

fr-#.t^trffi (nucleotide ) s.f$f6 ffifr\rl+ "

Stoma . ftfL
E&frstomata, +Aftf,-E ( epidermis ) tmf{*IrE
EE (euard cell ) &HFIHIH!+TL .

Sepal . gH
mFnEH ( calyx ) H!#H .
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Sieve tube . ffiE
fr * 

^rltlfrH 
tiE[ftrffi ( sieve plate ) fi ffi {E ttfE E,S

t*FfitrtffiF,\&H, EfZESls ( phloem ) HIEFTEFI+.
1Vo

Spikelet . zJ.ffi

fr*+tf*W( poaceae ) +, H.-x{#frtr (glume ) @&
_+ ( {[zKfE ) *"ory* ( ffi4,8 ) 4,tE (ftoret ) H!. lr.&t$.

Testa . fl&
ffiffi+Wrfts}fr. (seed coat ) , frWfrHHmEI "

Tiller . AH
HSH!ESI]rEH!_f HT .

Trichome . +{ttr
-f,F#E ( epidermis ) WRm' ^E"fiffiff4:{t, t4'
fttrha? "

Tissue . fr,$,

H f H IEI,H flE Er T FI + U,frEEfr,EI", Tj\lI H -ffi H+,Jrh

AC, #.HH t. R lE -E WfrtJfrM, rtlfl,tFg1rFrf[ t/lffi
,H'.R+ .

Tuber . 4*
+H-.f+fEmflEEHlrUTH , {[qf+Ei+ .
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Urea 'E#
llq, (NH3 ) 5 _F,lLffi.( co, ){ii4ffi*H! 4tr Atr t(co
(NHr)rJ o

Vascular bundle ' frHfr
tf$W{4txlfr\frffiffi2F., @A^ffi'*[ ( xylem ) frEln N.

B[ (phloem) "

Viviparous '#-LnAh.
ffiTB++&+nf tH{EllEiFH , rn?Itfit (Rhizophora

apiculata ) "

Virus . ffi6
ttgEffiE 4'fr\'ffi.H\0t , #H4frflE.Wf"$J " )fi#FfrXi
( virus particles )frt7<WHFX' ffiffi.F,-A-rt+*4Jfr\t WF

ffiE " ffiDNAfrrttlfhDNA)frE ,AHRNAHlffi

N RNA )fi€ "

Xylem . tEtr
WH ffiYn+ tu;i6ffi zKl) f[ ttlt*[H! rtr 2N' ^HHYt+ff
ffi.

Zygote . 6+
tfifitAftEd,T (gametes ) -ffiee , YtFl"AA '
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+x}*aayffi.
1. +tr&jLf++[i+ffi ' (+trfEiF+], le86+, JLH

&{[fiHffilfrm , 746fr "

2. llrKffi# , (fE{f+5*b , te74+,'(*KH#fr
ffi., eilfr . eig , 685 trT .

3.NLAM - Ff;,EfflHH+ERgffi ' (zKfEH'ffi+) ,

tee6+, JL,.F,+tr&t[Hffilifrffi , 5o6 F "

4. *tflffi . +Hf Xf[HE/rlffi# , (zKfE)fiHEp]iA]
, LeeT + , JLHeEfrhn&frW. , 167 fr. "

s. +T+9ffi ' (zKfE,ilffiHE), le83 +, inlffif++fi

^frhEltflw., 
243fr "

6.1lfr,'A&rl[f++frffi Ffi .lLfr,A^&+W,4llfr,Aei-fr Etr

NFnffi , (zKfE)ffi*,E) , teTs+, JL.R,&it fiffill
Hm,2s7fr"

7. t. iE l'F y*U *.+ H+rJ Af[ t iE fr & )tt + ftffi , ( zKfE*]

,EEIE) ,.1e78+ , IiEf+rfrilffi&fifiEi, 423fr.
8. {rElESirj{*trffi#, (H+fEr$tHfft) , tee3

+ , iltH.*.rlt frhFltfrhE "

e.Xtfr.W. Ff7rfliilrgffigffi# ' (+.HEEf++) , 2001

+, JLH'-."*.frffr&frffil, 166 F .
l0.irj,i(H5E[rxgffi ' (ffi*trEflE5ffizt&t), lees

+, 1LH,4N,+IrttfrhE&HfiE ' 17efr..

fi.frH#ffi1*tqqAhffi , (&4F16)., tes7+, JLH

|L+I][U frffiltfrhF , 744fr "
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12.+thlyffiH, (BIEtr*HfIHE], te84q-, ilffPl+
ffi^frhn&fiH[, 34efr o
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