Oln! 55,9 pole alne
EYV-FEO)AYAY Lo F o )las XY al>
T (e 9 0l ot 085 99 5 psleile J s Sl 0590
S i Wl b 98 (Oryza sativa L.)
Sshol yir>
u}\; L4 GJJJL:S WSSl OULJ CW‘ sl 0"; Shsbad
MIYIYO dlin 2y )6

o>

v’

S 0093 §eadS gl g ol S AU L asile g3 a6 g el (gl 5 eslitud
s o dal s 5 aglgile SRS Gy 0gsd e gl 4 jlupe I 1) G algile J RS
Il g3 o3kt gl g gy gous g5, 51 ool b 0y 5o 528 gy il S 5o sl
Vg E s IS S g et 35 S b B s bl ol 3 gl YVA
o B Al aeb blu CaB) 005 Jgb Jald jles g gl A gl g 95 50 Sled
Al b ld &S sy (fuab plad i) dald g gy e XY O Sl el B g,
o S s spslele JRS Gloles K s b S o O pgleils Sl oK b oay
3R e jpile JRES GSomn b Db U o g BAS oy g5 0 G Jl B L
o Jib g 5l eslisal b gaste Gl Jolg 53 ol g (S8 5 Bulpd 5s ey Dol i3 L
4 g g A 03 Wokas 310 g5 ol S Sy daly s S a1 3b Bl 50 gas g 3, s
a4 gl alile JRS G 000 B A2 el Rl 5By SKad iy 0 s
I AN p5 g Ol g Dlie D) i pys oy Sl g oS Pl e gl
Echinochloa crus-) &y, g s i 353 31 J O 5 p i psleile ) mpe i K 039 59 gy
(Scripus ;3 ¢\st Cyperus difformis L) )b bl i osf wis ¢ galli L.)
oo (Alisma plantago-aquatica L.) 2ty 336 4 mucronatus, S. juncoides Roxb)
139 G g pl 3 e 03 03 6T 815 Lgas 8 Mol 0 S 1) w40, 5 pslidle
Wi L e oy g s asleile oS15 als Lol S aglile o) sl opgs el JRS gl
YV/0 G Y0 slajyy om slecin K ayg8 Sy pBy 3 Jox BB S 0L B8 K b s £
RS gl apgs Gl 4 gl () 0 A et agledle RS G 0y08 Ol 4 8 T
4 LS 3 Aay g3 g Coma Gy g3 Jood JU SAl b T L Ipsldls JES Gl Ol K b
G o gaies Ay oy SAa P L sl DS gy glaegs Bilp 8 el G
Waegs AN L Yy Al edalie sl 5 S 50wy Sy fB1 L G Aledls by b 0
033035 95 A laeony e g pl5)) p bgos 5 psleils J 5

f\l.,g ‘)}"D @,\SL:J LUS-'-” d:&s ‘j,&‘sw c,ab', chJS J‘fu 0499 :4_5.\515’ ‘Shbs"



war p Shool ey oS o Slae Al p 65t
el g wrls o))y deso £l); olE ol (San 9)l5e
& b olai (1440) T,f 9 ool Ogd oy auze bl
oged ZBlS 0ged L gin )0 jpacsledle JRS Sl oy
hol omay & JUTI plin o el joe Job g ()81
2 52sledle S8 090 Ll sl aiil Gk ol (S
b gedle gL 55 g 059y T oelii b (gwo ()L
s gy g g ol s 40 Vg ey Ve slalld
F S aan cta g Cain wtd g oad Ll 6,5 LA 5 awy
JFS 0)99 (o jig¥sb cde e sl Jpama (e,
dnlio 0 039) Ve glalis b e (5,818 o 5 a5l
4 JEl plin o elts (o Sz 1y g Te lalas b
Jhaj s jpasledle 4 i Sl 5 (Lol s
& il oy QLS b pledle Sy (guyp 0 (FY)
oI5 gl Ll pllia 395 ) Glie & diwy ilie o)
oM igYsk tel adgl uby (g oS g 03y wilide (2B,
D9 g0 5 psledle J5S Sl 0)90
o iin Ve B Y Sas 4y j,askdle Culdy o SuiS
abys 4 dlo o 9 55, BV b o s G2 S ]
e ol it Sl S o s s g o)
Ligs 4 5 oigy P B G gl o ymslpile JyiS
sslle Sy ajg Gl b (5 ek & b ol o)
peilue CuiS )0 &l Jfip )5y 9 (S d0yd by olasi
i ipslle S5 S o) ooy 10) 28l el
5,0 » Oryzica 1 g CIAT8 5, g0 pubiuns <5 )
Sl 6 ols ot (CIAT) (g pmma S (555125 Alallze
s 0 g S g gy V0B pacsledle SRS 00
iy (pSep g oad 6By 50 p 3 Jyame Sl
w38 Jpame bl o Db 4 Do 2l 0 5 pldle
STy 5 pslle Jlie j0 Comd Sy 41 63) 93 g wgdle 4
BR-11 s b olesT o (Y48Y) gl (1)) il plis
BY LYY lajg, 5l o 2 g0 (s 2y 45 S8bp mip
@ S)lse plo o o2y 483 90 (o554 L ] ae
5 5yosledle JRS ot 2 Sld Jpams ol 4 s
Al b R g)lgne b 4 gLl sa g, T

-

4dodao
9 Cl g2 Conex o 090 Lol lalie iy
Ll 0,55 10 053 4 dnwg J> o Slo)slS ;3 odas y3b 4
Sop ol @ i8S pj ghe (F) dedee g
g oad 0358 195 il VY 5 &S Coul JtSa lia wazin
) cad a8 Jlod lpbasd & Glae o] Vo7 o0
6 ol )5 L b, & Baes lpl 0 Jeame ol oS
e R A E R
0395 5)9,% ol 39) (29 9 ) Gz B, ip oS,
Cudgae dhili 4 () 9 ) Jad COpi b Jy (VY)
Wilagge Oy Jpame 4 1) S)ld 0y 5 pisleile lee
P yo )‘ salizl ‘)}‘“LS"Q"‘I" J):*S J,L).Lo Lglbo,._u:a )| oY
g oL glaanip Gpo b a5 Cul danle Gliiazg 9 Sl
(A cf) 0):36» S)ygo c.é, SI
S e ol ey 4 oy slalas Jsl Ygel
Sypo ay JOS (gileslel g i) gedans o5 pslgile 45
g ol sl (o e 4 i b jyaisledle o, ) 05
igeme iz a8y 0)93 - hlsl 5 wslandis wlie (Sl
OFas s b oy 4 al> e ol 0 5 ymsledle SIS Lo
Wiz bos 3 sz blts Kol it Jds 4 cod
y sstlyr il L 5) 093 eyl slaas a0 el
Juat clls oy Job slad cepu @ Gyplpdle 0l
P pbgele 235 0 Jire (£)) ol ad) gl g g 0ad
ol <, 28 o Slae Joxs JB alS o5
R O I R e e
Moy oy Casal sy oS L pacledle JPlas
cblas 3 ))bdl@nlc J);_S w51 3 J.A-l)lf S e s.ig_ 9 00y
w3 g0 J)8 Gags ) Caglyl o 1y p2lie plalS e
YA)
Gl Sijgloer Sppo S jpsledle RS (G 09
hﬁto];ﬂ:iufu)'sgscbjow&bl@ﬂd}c\f
3o JalS (S e Lalyd 55 g Ll o515 5 5 pmisledle
s & Gl o) plail 5l o jaledle S8 (YY)



774 ...o.).f;C)LAp.%,bbﬂél@jlﬂJ,L&fsilﬁo”o:G)LA

o 2 @y pd) 2 69y p i gl b
gW)l b el (S A5l o5 adlys g
ol 00 g1 8,5kt g b3 Jgho il
ol Gasledle o ()5 oS o o)yl o
qu‘ﬁJ-"JSgs!':’é)“’h‘sviv&?ﬁ&!)‘w
Seiyn oy ATV o 055 o o ] 39
Jsb g STy @815 e dile 48 ) el SuB) 50 g
Logas g iy (Si3 (55 Sad 4 (Shaw g, 0y
Sl 3 o St Slefls 3 5 p05kdle 1 03l Ol
L oS wa)S i) (V9AD) wlaiy 5 ops0 YV A4 0)0)
0k 039 Sh s puledls (Sis Slodls 3 Cusb, alS
2l ails el); olE L 58 By g eg S
Lo C2lS | g 280 ¥ =Y 3 (g S o 5 iy
65 o 5wy S oSl o s ol
slcin Loz 0)90 S 4y olS ol Cugh, Jlil sl
) 392 3l 5 psledle g
el g 925 38 3l Sl 3 ol o pslt 4 425 b
i G bl 0 5 eledle ub) 5 Gag) Jlyd s
ot Gk ol plal G daa (B wn Bl
gl e pB)l (gly jpacledle S5 0y90 (nyielie
Sy S 25 Ll 53 55 oad )l

B 9 9 g0

2 Gl oad 0> ki S bl eslinal b olest el

Doy Olhdn duwge Glids g)lie 0 VWWYA oly; Jlo
Vol dibaie bl Suijl bawgie i plol ) jo j9lS
PH U o) () (st (salojl 4650 SB- 23l g firlo
Jsb e YPIV Ly mhaw 5l Gialejl Jone glis)logy VIY
ol o o e YV 5 5.5 OFUTE T olilyan
ol e 55 aad el 5 play e g sl
4 s gl Klas jfeolinul b (s s Sl wols LSS
slle; 3908 Jole S Opgpo el YoxYe Jolgs
Sosi Sy 90 b Solad Jol5 SlSsh B 0 &5 292 (g
o g ol &S i 0 (o)L I ey slajey elulp
ooly oo ¥XA bl 4 )5 o S5 8y IS5 ez ol

786 ad e sl aay Jol ain 95 ) g b 5 psladle cuB,
wald b awlis 1 gy b jaglile <oy p 6 )b gne
Yioy 6‘)’.’ Jajs;' Ty 45‘5|l> 59 ‘Q)L’J IR wale O
A o)l wiley 50 dile Sl gjle (ad ol an atie
o dalg> cul; gem aald o,Slee VAT B VY e leale
I\R))

Jole 3 K jailedle bl LS ) oy
pl)l o ol Jyame i 0 Slas g 2 gai 9 0 0 ke
Jyaze olzee g pB)) Sy 8j8 (s (598 (St S g
oobius! S8y b oligS b iy oad Mol pB) 5y 5929
Sl glone et il gleSpr g il b o)l b aualie 5 9 009
el o (Ye A) s aclpale b 6508 sy ©)pad
JisS aup g gobj w2y olas ead 2
0328 Jlod o gy gl pB)l o il ol ity 5 pisledle
2 g pide )i oad el o) g pliny (e o3,
Wi b buld 0 e plaisl 0 o ) cas
) oy ofle wog> adl ad) Cepu gl plin o,
by )30 gy e wiugl GSp iy V1) by
ol £l 5 50y VY gy 0y Jsbo g, ¥O — Fe oy,
ey o 55 pdy o Jbo 5wl (g el VYD
WS ey V) VL ) aaty (nSilos sinss &yl uS)
0,99 J,]o )9, FO LG #e ‘5.:.._\_,) ..L:J) 0,99 ‘o,“.s e AL'::‘)S‘
AP) Gl (6 yraeiilis VYo JalS g5 59, 1Y+ g,

3 by 0 00 (s ghaee Jalge 1 a3l (5o
ol iz i i LS 3y ) S0 ol 20l oS a3
.la._;_b..fa 50 @): P:’) 99 u‘.‘...ﬂ, axlke (YO) Ja:lb aly, o‘)
el gdugy al>ye jo ol 2908 a5 ol Hlis Kws i
P8 395 S 9 St 13p5 Sy 9 Sy e S
Lol il csl il al> e 0 A dall g oad LSy
W Syld ub g pas g als iy ualS il 0Sles

SO0 o el gt (S35 A5 099 Job ATT)

Sels Job wils Sor) Cod @wldys izl g Job £l )
s (VAAA) oKe g 05 (VF) 00 ails Jsb g iy



VTAY Jlo oF o led XY al> ool 55,055 pole alna $t.

asyy0 g Se53)95S 5 el pas g sy Job (o
Li> glp cily aswg S (np) cleds! b g aly ol
bl il 0 ud) polas g @mp ledy b
LS 59y 10 iy Jolyh & o Jal> (oSS0 51 oolin
o IS LB &5 BT Dppe s B 4 gl
@l bl B0 Oy )ll K 9 o) bS5
5 UL...S.._'_ )"]o da C;.::'o)a. 9 cuily wclls Sldes )._a.L.:
365 (Y) d9z9e duogs pluly oS Jles! bjles als
Sy SR 5 p,folS Yoo g V00 ol & opgl g wland
395 b dpas plos o) glp eSS Ve 500 5,
A o)s‘ »)’S Aeja 9 Lg)lgl&) )' J..é c)9| o,S aj 3 o,&....é
Slp b o3l ey J)..o Sygo A 6)15UJ )| o e
;) (Chilo suppressalis Wall) jls> a3l o5 L o; sbe
o3 kee sl 3 S0 30 p55LS V0 Gliee & V0 T peiiles
o j (Pyricularia oryzae) cuds glen oo b
JUsl oyl solial LS 5 ol K jlae 4y e
fas s &l S 3 o ey YV ehilesl ey 4 A
505 A8 555 08 3 59, 10 plisr pd) @ 0 Jpare culloyp
L3 g0 ol (e el JU ST

o 9 @b

@y jpsldls J 58 (Gl 00 )

Joxi BB pals 07 (28,5 a5 o L plin 03, i 5
09 bl J o spsledle Sy (Gl olej W Jyara
o g e 90 g 85 8 Sl 5l e S
0,90 o dalpd cpl po oplple QO J52) asils Gligmes
syzy pSia gl 3 jpuledls SRS Glpu aRia
g ipslle j Gle lime 099 99 & Sy 093 3 sl
s ol RS gy e SSB el b,
Il Gl oo b iy G oygd S e A
(AronlS Jyas b1, 25§ 55tz ol sl
g oy G oy Sleimie oJyana oS VI abii 0
b9 Canmnt 39y 0 1y S8y sl )l Sl 0
sl ooy onyieslin Slyie @ oS 025l (g Seldi i oy
Sg dnogs JB 5 psledle oy

Ny oS b jaclile oy lajles Jol gy a8
Yo XA Gl Jolgd b ol (a4 el JG ol
Ao e b b plai By ol g )85 51 g oy B
ghizd sl biles ol o o Jyaxe Ctly
Sy b sd s 5oy b ol (e & gy et J
2 skl @ loptises | gy oK1 28 S,
w8 sady Jole oby) g Wl ells o8
dile oad Jad bl B g ad ey dogre sloless Sl
saclile JiS slojles gy g b gl
Jab (bl b s g 005 ez 38 (Sloj Jold b o oy
0 ) e wald s ad oo 5 il 4 0, o;l>
Ad (g Jad plai
xol olad b gaiye IS 31 ool L (g0 tigas o (sl
b4 oS o dii ¥z o plal | S5 pa el
5 ol S glyl by gw 5 asledle 5 03 oniFy Holai
g ooled Al job 4 ply 356 9 )5y w5y T
Bl o g ghugy 38y Jole Ol 5 am A oo
Gy Vo gloany ol g 4l V- g, (Jpame (e
s skl ople 4l ijled g Sl O 8 o B
oo Sis g g pdS OF o byl e e S
P Jyama igan el e Ko Si> b S iy
dol> Sgls iy o0 Sis g g Sy OF
A g pSojlail
ohey 3 @ sslkile JRS S 0y omt Gy
" Sl 3 jipelf o el S Fo s S it
Q,ag»uqc.«,..io)ﬂ..:jl:_u&lf\“/.,ogww
ey 3 ead gy5 ol Slae plo Sy ad eolitd cul8,
b oslitud (g Sy 9 oy 4578
by 0 5 asledls J5S (gl 0190 ome
g 3 S3iodlal By Jalys 0 e diil o S8
2B Spye i 390 pB)l b 0ad el Gl el
g w08 Lis (L G ey YO U e Cashy
5 b b ks Zuy, 45)50 ghao 3 (SO>S dignen

I . Gompertz
2 . Logistic



7f) ...o.k.bc)l.alps),.))'l,bGl@ﬂstj};‘.fuﬂ)aqo”o:‘s,i‘l

. v '
100 4
®
4 80
;{ W 3 sl ol
: W b sl 3 sl
) 60 CP(3%) '
i;
3. 40 9
3 P P99 § Camant 39 s
3 a
20
, KoL) S B
N SRS Y S _ .
0 40 60 80 100
ST 5l any b,
i i balyd )3 Ly o8, gz o 5 pisledle JAS Sl 099 ) S
100 |
% 80 . s sledle ik
g, T e sl el
= 60
3
5.
% 40 .
,_.,;_ CP (5%)
20 F
on>3 ot ] o oy
LA A A A .
0 20 40 60 80 100

SIS 3l ams gla g,

(S s bl o ))"; o, @ 2 spsldle JS (e Y SO

pol 1y 5ukdle jia ol g ) alsr al g 035 5
o, Sl o),é) Sz p8 SYolee (V1) ol e
y gk ) S 09 Frely (sl
o daiys 0 455 ‘Btﬁ Ay o gl slojuahly polie
FOMPSWA! Jgu> o Sis

bl o1 ¥

s & o ol wip gy jasledle (et 1 S99
oy s s @ &S wdygy gm lgl 3 oot (ol e 50

uLo) tJ,..a:u u’..bLf o ch.a 5 )}.5 ol c)La' '.5) »
S g o b e sledle By
IS Gl o9 (¥ 59 ab ol 5leile e
» d)m*-‘ 3o 39 YO B YRS (B, ol o )FLSLQ—J‘
Sy Sas i bl l
e 08y jpcledle S8 (S 0g9s o Dgld Qb
o) 655 L s Olg a1y 553 ead el 3, L ples
ob i e S Sl ] sl g8 s prile 5 w3



WA o F o)l I al> ol (55,0LaS pole aloxs FEY

Sloyally polia g Galdle JRS G 0,39) 5,alf 5 (rasleile B> Gl b)) Sewcnd py9 SNoles = 1 Jgar
> il 0wy j35 g pliss )1 50 Ll ot 03l

Jyesb | dokes

Y=[(1/(D exp((K(T-X))+(P3)))+(F-1)/F))]'100 7ol
Y=Aexp(-(Bexp(-KT)) S
Y=[(14(0.730)exp ((0.225)(T-32.18)y+(1.527))H((1:527)-1)/(1.527))]' 100 Ay 5 el b Ko
Y= (101.411)exp(-(0.914)exp(-(0.135)T)) pligs 0 il b 5 ,ual8
Y1=[1/((0.693)exp((0.240)(T-32.28)y+(1/520))H((1/520)- 1)/(1/520)]" 100 8 b K
Y1 = (104.280)exp(-(1.080)exp(-(0.080)T)) o P A b 5l

stles 6 <Exp Opesledle ) gigds 3ALD &) i o3 b i S'gil i 0) 3 Shec =Y

O Gl (FVIYA g Loy gl (FYIVA) o, e i e alaii =X & 6 L 5t ey (slaj, =T

7ol alolao 3 (4l 0l aald jl aoy0) 9 Sles Cilma= A St dlslae o el polie =Dy K F
)3).:.»[! PR P CAU )g_.)u.a =K,T

30,8 02938l il olasi 5,05 gile omey 4wl 5l ol slalts dles 4 sl Sen gip b

& sl lad K g Sy g s e Sy Py 356 5 ol Gl asledle STy gy (V) 09 Jiie ol
gl 3 aiSn S i b QHE olge g O Qi o baes i Ve e g e b el Slam S, 59, Ve e
gl 4,9 G Gl g oL iy (o slad &S gy 0l YO 9 #° cuiyp @) Bgjpm o515 a8 sl el jf amy
3 & ey b SSly g) 9 G5 Al 4o b S S5 e Sy Slam (Y JS8) s (5 acsleile
39k gy o) s jeledle plo g mip o515 Gl T o LSz aiohs JSas x|y jaliile g
4 b als b ey Sy g 336 oS5 YL glis) Jid ol plas g 4zl a4 (ob; colud Jhay, 9 Sjly>
39> 4> (15 ouly 4 ey g wald e 0 S ek Ggai 4l )0 Sz (eed 4 O Jleds uts 4
9 05 Ol iy S ily 356 oS el ) e 4y )kt o Wl o i dslma g Ghjled oo L lge )by
(F) adl ol cul e Cudilo y oK o o e Cully 0)90 Ll Lo og gt PeUL LYl Cikiea

e

.\J’),-' % g.i"ﬁ 346 B
100 g

M Sleike g o515
8 8 8 8

10 20 30 40 s
Ipsleils b a8 S35

10 20 30 40 s
el b oyl sl s

St i bl 0 VIVA Jlo jo g )] g jyaslaile pous sl 2 Jab Jyl Sl sl 1= Y S5



FYY

g ) sloidl b ans ol gl I 5GYb )5
s 2UsS b Js & 1) pai8 g0 B, a5 (V44F) ol e
3 S (B ol sl il sl gy @ s i Sei
s glyen wisg 433l gloxa pl3)
Imsldls i y59- ¥

JrsS slaoyg Job U jpclede S5 o5 il
Sy Sy lrimia &5 ol (i gl 5 )55 )l !
JFS 0y0 Jab (aliil b g 900 3929 pB1 nl e slelie
Soph (7 JSby 208 o S Wl Wl 25 03
St e i S gl 59y Voo slr sesledls oo
Si5 g gt 8 Whayge o 1y by pliis ]
by sl oy b Jpame cuily plis )5 5l
039 b iy 0)90 Gl o gediiune dla) 5 pmsladle

iféﬂ‘.g-inﬂi

N

s 10 20 30 40
Jeaile 315k S

2

]’.ao .

20

B
10

w00l ol 0l 93 50 (sledle S8 (gl 0,99 15 phel

s als eol gl SRS slaegs il

Silr 8 8 S5 w0 mip b gl S Cly o
27 o 0 JrS sy Jsb b jpeslile ggene oSl
Py 420 (smie Sy plim 0 g (kS G S, dal, S
Gilisue o3 99 39 jpacsledle gy gy Sl &5 el Cuy
bopdy 2 g0 jpulil o515 Cous (O JSO) cud
5 0y OF US| g g 03 Ny 3 SIlghgn Sloogas
) 5 adgl ad) Cop gl o gl 03) 015 (Ko
s e sl oy AL (F) Sl 3 ) e (g
saldls I Sy g ol b o (k3 L dbl) S
oad ol o3y ;0 A cnl i) & > 0 wwgei
4 g e Gl )5 LGy gy Y0 T
oad el o) 0 ;asledle JS (Gl 0)90 S0 Ojls

W dyyee WGk @ SNy 350

IpSieils 51 ol 9y

(S5 25 Ll 0l g 555 08 0 Sl plad sl by dslin 13 5ppislaile 1 sl slajles o 5asledle o oSt~ F S

el by
y=-2.469x+109.3
R?=0.96

100

4 L j Al 0S5 Ay
uh).h\.-
[4,] ~
(=T 4

25 |
0 1o e e e e
0 10 20 30 40 S0
J il i (Site sy

y = -0.0743x? + 0.6874x + 98.543

§ L R2 = 0.9947
2
L
oy X I e
17 3 /
].
b 0 |
{8
o 4 e

0 10 20 30 40 50
saas g le s,

nE)‘)QJ‘éwaG)MuQ@JjﬁgwMu)éx})p\gl‘jl;u');s‘s[bo”a e B S
S5 55 gl 53



S Gysb 4 0y dihaie 3 g @ Gad AT S92 aa e
obz ol ol 9SG LL 5| am pgw amo Bl
cho sbds oo Soy5 Sy alol 4 og egune
P8 kil o a) peilo ¥Vl g 4 as)5
09> g, 9 Sikler lp dugyee S8 Ep )l ks
ol 25 Ll 0 a5 Cudl o i J Ol 4 5l
Siale> 4 Fige 150 & Gy sl Sl 9 ol Qiz
(VAY+) jeuily g g Azl b gl oplsjlaiog> gailoats
iy, jaulidle (Sio 5 mld o Sl p e
iy, b LS 5l iy (Bgjgm ylal) wgbye
ole5 3 00 dado (Salsola iberica) jpi Gile ;i ol o5

Oy Caillae wiad oo cuwd ) gely; (LS Loy 5,

481

Shalesl opl jo amgr B SIS (Y JSKE) del cany K25
Og pliy b dwslio )5 )33 08y ) aledle iy
w) (o9t Faiiye g Pl ady Cepu o Gl |y ol o
BB alilee o cly SNy o iy 5
039 O ¢ A2y JB SE e e gle slaoygo
kid jjpledle cnry o yeb 4 b jjaleile S5
S oje Vol gl G gl el Job gy Ve lp
Fha Gl Jds 4 ald & s ek
bol (eaj & gy slaetas JEST 5 an bl o jamsiedle
day Jgl gy Ve o dadd 5 pacclele ) acyie fuile gl il
Jobs ol 2alf ATl G 1) 5 psledle o515 g L 5
okt 1y Jab iyl o 5 asldle o9z el & 55500

y = 0.0897x2 - 5.7466x + 92.803

100

#\ - R*=0.93
o .o
S 75 N @ )% y=009224-58098x + 91183
3 o R?=0.92
oY
Ba)
3 50 S
\ | ) S

25 | et
b Tt e o
0! — —_— R .
0 19 2 30 40
Jpdile 51 sl sty

i S5 Lyl 3 S8 30 535 g i pB)) 0 5 psleile J S lajless Sl gew S dlolan g gk -F JSS

100 - B
a LSDO.05= 3.3
y ®
2
;'i 60
'i 40
2 2
B
=% 20 30

2%

N

40 @

£

Joasleile by glajs

K 55 bl 3 g o6yl 5 asleile S5 (9§ pledle B, o jles JI- Y JSS



A w0 Pl 3, 99 5,0 Sladle S5 S 0199 15 ke

- s - ol o

120 ; &
~ 90
3, LSD.05=6.72
*
9
T,t 60

30

0

0 10 20 30 40

I s sy

(L")
150 f
Lo ‘
& LSD.0526.72
;]: 60
30
o ;
0 10 20 30 )
ST 5w W39y

$Sis 15 bl po g o8 €1 2 Joab iy sosledls s le g By lajles 56— A JS

Ghaxy ol 3 4 (5o sue Sgldi péyle Sl 00l
Ohyeass ol Ky b oaalive cilise Cjlas ,0 0l oy
Pl pclale By gleoys Gl b gl
bocally glojes Wy jpckile SRS gl
sad o ey sl U slajey
RTINS | EA I IV & e o g cudls oialidl Wi,
2 ok aelyi (glaany Jlinl e 393 0> b 4 o)
oS oy gl e o3y J) G s> oud el o)
A1 il Y5 F) Sl jeie 03 ) SS9
JS lojled 3l G Culdy lajlass 0 iy olas 3lge
Eyome p oy I (Sily 5 b S o3 jaledle
i 1l s JLS2S (F) 092 (g 9 (Sana olge
&S Sysb 4 o) gy pd) g0 P 0 00 Mg sy
0o Aby grerls Ll YO 5l Sy 3, 0 ey Sl
(S8 Sl
& o5 doresd

2y )5 K e Seld Jpaxe ke o)y
aaf, o o plis jpclil JAS s ol (sleo g0
g Sld o Slas ) bjless jl 6y 99 2l 0t s
Jsh 59010 B 5 psledle SuB; e 0 Y Jgaz) 3l 097
s S ol 31 o il B g ol oy &0 JU ST O
& ey Ve ) U pacledle SRS Ly o 0)8les (A
oAb o) iz lame 3 plyx Slolis Sl il Jelo

) el JLs &l £l5 oLE &y &)Lz g adgl sl ads

Tyl gy - ¥

JisS e o gy By ) S gl (Sl
ar 1 ol saal A JS5 0 i sldle o) 5 5acledle
oS IS b Gl LS g sl Gl
skl <) g JRS g sl 0 g €8]
€5 45 5L 51 g Wy GRalidl b Esare 1o (g w0 S
Ko 0 ol lojles Sl Gl 5 psldle S5 sloles
Ui (W giin (B Joua) (gl il 092 2 B! 5
plin o3, 5 jpacleile J/S gloygs b culby ooy
S an 5y e 09> 533 03y 0 g LA 5l am g, O 299>
pli elis pasly glis )l o Al by Ol cpl Judo 09 (5,50
e adgh Al S y0 9 (B) ol pee &2 JUih om0
PSS Bl ST 97y s j53 b dulia 55 03, ol
o> )l als el ol oS udy (GVsb oy
o ol Jsane oli)) 4 Comi a7y ples wall e
oiSen g oS sloiil L azti ol 38 o Ly
o) Sy 59y (Sad i Sl b gy 2 VM)
el Sis G5 Gl &5 o) Cllae ggix 0 ) T
sy os)S g Sles 5 als b o lis) oS
oy 51 i B jlasis] aies 99 0y plisy (Jona o, €65
ol ey 5 oy 15 5y 55 003 £
oy eyl )0 axy olaai—

g Cully sl Lo 0 0ad oy glaamiy Slaad yuedd g
ool olts 4 JKb o pli g )55 pB) 2 smsldls JysS



WAV Jlo oF o)lad XY al> ]l (55 ,0liS pale alome

15

12

©
\

o N
»

0 10 20 30 40
SHU S om sl jey

414

e
12
9
]

LSD0.08= 2.48

3
0

0 10 20 30 40

S s G595

i3 i byl )0 gl g 53 @p o6y (Siems g5 psledle b ily) SRS 5 2By sl less B4 S

Oy e JRS pas g psledle S5 slajles
o,les palf cely wud 4 (5, BLa5 31 aa 35, Ve) Jof
Ol (Seidsirse Sy Jolo 4 )53 0 o Sl ol 0l
ol 59y YU jailedle JpuS pas 5 og plo 5l 5,51 ()
S ofles 3 a2y JB el cel gLl aa
A am ol 59y ¥ 0 5mledle oo 4y paile )l
O dald o B ) iy pB) 51 Sy g 0 Slae ()5S
F S g 6yl see Oglis (Y Jgu2) ol Sl o,
sy Fra ¥ wlp i dle )l slajles o i 6
bl 3929 (5, 5L 5l ey

4 Si> 45 & el oS gy ol Bl
S gipsle juh Sz Sl 0y odgei b Dol
Oy Gp so9P A 3 g Bl Sgzy W dlg Geia
ol SRS poe b ags L an gy T
4 (i mi kb o @y ol (oe2y oo wald)
£13 o6S b Jgl g, Ve sl b oS (g less dopp VOB
ol Judar adlo culs,

S ol
o o slislar o5 S oSl tagsy gl

phoe uiige GUBT I 09dion K25 dad Joda |y 039
2 & gogame prlall (5 g wiayils @uld oy piama
A Jybe |y fSen aly B ool el
D9 g0 )l Sk~

2GS 0 55LS ) iy Sild Jparne 5:Sile = ¥ Jpaor
O Balpd s 5 esldle J2S Sl Glojlas o gl g 55 o)

g
fhe-f n-;) » ,.5,
by leleeyy e gleoy s
i il i il e e e il
srve’ Yeral st et e
dara frra by wved e
resed ard vod el v
Yost frre° weet e ot
wara! a0 wiel an® s

sljlass ;5 5 L8Dygs = P jpalyile J8 glow oy90 slojlass o
o,lis f’ edcda.cul LSDQ.OS = YR\ ))B‘sl(,d& C.q-) ual,?u 0,40

a0 oo Gl | o lad jf 4t 58 30 0 7 pdaw ol g

o ds JEl 5l e dlyt 0 ecledle gy Dpge 3
o sleiSile 5l Bl JRS Oy9p8 g el o
i, glaoyes bl b (A) ssei eolazul (g 8L
4 ol gy o)) 51 S pp 3 Shes plie g 5 paccledle
4 G L 5l as g, Yo b jpasleile JpS pus o (sp9b
Olinios b bl ool s oSles Jlals ceb Sud
59 T b il JpuS pae o ol g (e (VF) e,
oo gin Seld jbogine 2ol o )8l an Ul
asldle (S5 g0 g3l Sppe o b lges o
9 S OWie poogdle g ah b BS 4 a3

(F) 00,5 o0 0,8ae dyud Sl s sty ja i3l



FEY w03 kol o3, 93 5, sl J5S h 0)9 3 00!

REFERENCES oolazw! 3)ye0 >l g
LS ol oo Lacl oo VYO el @lye 5 £)130 o0 spskis K, bl ATYA L (g3g90a 1 ¥ ol
mgyi 3 bisel Haod lajles S il (£ 5 ey Spane sl 5055 diste dreg ATV OSen g e sy

355 3 dinge ool 5 Sijglget Slge 315 drogi o shgd 10 e)lad (B 4k w2l g SB Ll dnga 555185

aeio VA 455)laS 5 iy

olyisle 65,9kS olejlu olays YF -Y¥ (35S 7y o0 ) ety 50 oad 1) Sl NYYE 2 (slideolyle ¥

5oy el gedle a8y Wl b oojle caslia ety 9 srslile Ol oo oaea MYVE o g deze
.L‘))L; olKails L;})’Li.f f,l: PRUGA ‘A.’.'o)l s..;l.‘...f:)lf

i T 5L g el 160l 53 i L ojlon Sleisy 3 852 £l ppsladle VYV : o siayidens D

U)L; Wy -)9.:5 oy AL ;}a By ol C}Lﬂ‘ "5) Ls!"*’f U:‘)‘); AYVPY PP «uﬂl.om b

7. Ahmed, N.U. and M.Z. Haque. 1981. Effects of weeding regime and plant spacing on weed growth and
performance of transplanted rice. Tropical Pest Management No. 27: 191 - 194.

8. Ampong, K. and S. K. De datta. 1991. A handbook of weed control in rice. IRRI. Philippines, PP. 113.

9. Coble, H. D., and R. I Ritter. 1978. Pennsylvania samrtweed (Polygonum pensylvanicum)
interference on soybeans (Glycine max). Weed Sci. 26: 556 - 559.

10. Ferrero, A. 1996. Prediction of Heteranthera reniformis competition with flooded rice using day-degrees.
Weed Res. 36: 197 - 201.

11. Fischer, A.J,, J. Losano; A. Ramirez, and L.R. Sanint. 1993. Yield loss prediction for integrated weed
management in direct seeded rice. International J. of Pest Management. 39:2, 175 - 180.

12. Halt, M. R, C. J. Swanton and G. W. Anderson. 1992. The critical period of
weed control in grain corn (Zea mays). Weed Sci. 40: 441 - 447.

13. Homn, P.W., and O.C., Burnside, 1985. Soybean growth as influenced by planting date, cultivation, and
weed removal. Agron. J. 77: 793 - 795.

14. Hwang, C.J, K.T. Kim N.X. Oh, and J.U. Jeong. 1989. The effect of drought at the reproductive stage on
the degeneration, sterility, ripening and nutrient uptake of rice. Researc Reports of the Rural Development
Administration, Rice. 1989, 31: 1, 36-42; 23 ref

15. Im, [.B., and J.O. Guh. 1995. Weed occurrence and competitive characteristic under different cultivation
types of rice (Oryza sativa L.). Kor.Jour. of Weed Sci. 15: 105 -114; 29 ref.

16. IRRI, 1994, International Rice Rescarch Institute. IRRI Rice Facts. A summary of Information about 33
important rice producing countries in Asia, Latin America, and Africa; Australia and the USA, and the rest
of the world. Research Center, Los banos; Laguna, Philippines.

17. Kim H.Y., SK. Lee, G.S. Chung and JK. Sohn. 1988. Screening for rice drougnt resistance in a sloping
field. Research reports of the rural development administration. Rice. 30: 2, 36-43; 15 ref

18. Kim, SK., and RK. Park. 1981. Competition between transplanted different lowland rice and weeds as
affected by plant spacing and rice cultivar having different column length. Kor. Jour. of Weed Sci.1:44 - 51.

19. Lemerler, D., B. Verbeek, R.D. Cousens, and N.E. Coombes. 1996. The potential for selecting wheat
varieties strongly competitive against weeds. Weed Res. 36: 505 -513.

20. Moody, K. 1991. Weed management in rice, in D. Pimentel (ed), Handbook of pest management in
Agriculture. 2nd ed. CRC Press, Inc. Boca Raton, Florida, USA, PP. 301 - 328.

21. Pane, H. and M. Mansour. 1998. The critical period of competition of red sprangletop, Leptochloa
chinensis in direct seeded rice. Journal of Plant Protection in the ropics. 11:1,1- 14,26 ref.

2. Patterson, N.T. 1995. Fffects of environmental stress on weed/crop rotation. Weed Sci. 43:203 - 210.

73. Radosevich, S.R. 1987. Methodes to study interactions among crops and weeds. Weed Tech. 1:190 - 198.

24. Rahman, M.A. 1992. Critical period of weed competition in transplanted aman rice. Bangladesh J. of
Science and Industerial Research. 27: 1-2, 151 - 166. 7 ref.



VYAV Jlo F o)les ¥l ool (65,5li8 pgle dlona FEA

25. Rao, V.S. 1999. Principles of Weed Science. 2nd Ed. Science Publishers, Inc. Enfield, New Hampshire,
USA. pp. 555.

26. Rejmanek, M., G.R. Robinson, and E. Rejmankeva. 1989. Weed crop comnetition: Experimental designs
and methods for data analysis. Weed Sci. 37:267 - 274.

27. Singh, M., M.C. Saxena, B.E. Abu- Irmaileh, S.A. Al Thahabi, and N.I. Haddad. 1996. Estimation of
critical period of weed control. Weed Sci. 44: 273 -283.

28. Van Acker, R.C., C.G. Successes, and S.F. Weise. 1993. The critical period of weed control in soybeen
(Glycine max). Weed Sci. 41: 194 - 200.

29. Weaver, S.E., M.J. Kropff, and R M. Groeneveld. 1992. Use of echophysiological models for crop - weed
interference: The critical period of weed interference. Weed Sci. 40: 302 - 307.

30. Wiese, AF. and C.W. Vandiver. 1970. Soil moisture effects on competitive ability of weeds. Weed Sci.
18: 518 -519.

31. Wilson, H. P., and R. H. Cole. 1966. Morningglory competition in soybeans. Weeds.14: 49-51.

32. Wopereis, M.C.S., M.J. Kropff, A.R. Maligaya and T.P. Tuong. 1996. Drought-stress responses of two
lowland rice cultivars to soil water status. Field-Crops-Research. 1996, 46: 1-3, 21-39; 34 ref,

33. Zimdahl, R. L. 1988. The Concept and Application of the Critical Weed Free Period. Pages 145 - 155 in
Weed Management in Agroecosystems: Ecological Approachs". (eds. Altieri M. A. and M. Liebman). CRC
Press, Inc., Boca Raton, Florida, USA.



#$4

Iranian, J. Agric. Sci. Vol.33, No.4, 2002

The Critical Period of Weed Control in Two
(Improved and Local) Cultivars of Rice
(Oryza sativa L.) in Drought Stress Conditions

J. ASGHARI
Assistant Professor, Faculty of Agriculture,
Universoti of Guilan, Rasht, Iran
Accepted May. 15, 2002

SUMMARY

Awareness of critical period of weed control in Riceland is necessary in formulating
appropriate and inexpensive weed control strategies. To determine the critical period of
weed control in drought stress conditions, a split plot design was conducted with two
factors including rice varieties (the improved cultivar of Khazar; and local cultivar of
Binam) and hand weeding, in Rice Research Institute of Rasht in 1999. The experiment
was conducted in a randomized complete block design with four replications and 10
treatments of hand weeding in two sets. The first set of treatments included weed free
periods of 0, 10, 20, 30 and 40 days after rice transplantation (DAT), and the other set of
treatments included weed infested periods of 0, 10, 20, 30 and 40 days. Plots were
irrigated on specific times using a water-carrying truck. The two sets of treatments were
fitted to Logistic and Gompertz functions to determine the critical periods of weed
control. Crop height, number of tillers, crop vield, weed samples, and dry weight of a
square meter of weeds in each plot before hatvesting were also measured. The most
dominant and abundant weeds of the station were Barnyardgrass (Echinochloa crus-
galli), Bog-Bulrushes (Scripus mucronatus, S. juncoides), Umbrella-Nutsedge (Cyperus
difformis) and Water - Plantain (4lisma plantago), with higher density in Khazar than
Binam. Increasing the periods of weed free and decreasing periods of weed infestation
reduced the number of weeds and created a better condition for rice. A critical period of
weed control between 24.5 and 31.5 DAT was observed in Khazar using 5% acceptable
yield reduction. In Binam, with 3% acceptable yield reduction, a critical point of time

for weed control was obtained on 22 DAT. In evaluation of critical periods of weed
control versus weed competition on plant height and tiller number, no correlation was

obtained among periods of weed interference with crop height and tiller number, while,
they mostly increased by increasing the periods of weed control.

Key words: Critical period, Weed control, Weed competition, Drought stress,
Transplanting, Khazar, Binam



