
( i ) JlJF.r.r..:ltrtll

(r) oXfir(r) errtJ'dt' ,.f

dS"

Jr rror 61ror 6tsJLJui r-ul; J)!fJ) eJ tl;sL pf
.aJ l"i $ l.x!J Jfl., du"-.j A(i talJ y Jr-. ,r!,.t' U oLds:.:.r l lil rtr

.rr U .L,.:.la"1s1l ;.*1 :i'i- jt rI Obl;lr; drJl ..r:(1,. jtei b+^
l,lo d li.r,i . *-r.. rF e; F lJ-r.t .t-)lrF pr r^r 1:9 si$.e

G r .grL.--l 6i. t+i jl d(2,o e5 jbr.:.": cr,r#.t lr.1n' 6k ii
J $JU<r.6,.,, dr,6, rr! FrEi r.l.c .r.. Li- rr.L+ -9 r.r-s 1o.
r,iL 1le cfJ ui)U J . jlr Cllrta,l'l 

jt e( ,-r- cst^l) -r+ j-, v rr.r-

aj{ glo.6& el 6r.l eiL.f-|.:1: j1 rv U r r jl u-{ lo-e1! . Sj:*.

Gtte # ) 1.-rr.!-;6b4jb, "r+ jr.r v rrr-r Ji$ el31 al.eer el+

r:5 h-.",,.iqr.Lrjt-bl l" ..jrL.*..1>!tir ..lLj ;l l.:[. 6tU t+T jl
-r;lUfl .srJ". raLE oL :1.:.,. &bl ti i;t-lt jt & ,r1l 6bdlrg
tr _,(, .,l.; J*jbr- *-ili .:J 627;.L, dtiti jl .j.i "|.; ;,11 artr

^5 -.,r,4: l ,"," 1r ,rj.lrT r*rr ( 1.r- U ^!U-{U ,-[.j ) 
.L )9)# )t

9 *z,liT ,j.sn.tf4 U;I r rrr{j1..1 65r+ 1)i;l );r.2.6.yy r.r. u..r:a.-(t)
'.rltfotot.or

Chilo suppresnlb \l AJ-KER - ( , )
.,:-1..r.1.1 +,.p., c.l+ 4 t rov/t/ r r g.rEl: rJU. r.ll - (r)

\Yl



jrlr +tru J-tt jl ,r* .r-rL. r*rr .r.1 r; :l:r" 
"l2l.el 

jl dljtr-e1Y

6le<-r 6trdL.!-lr lJ0U*.j t lJy ..uiLr. .,tU .r+ ,JL aly.r ui.r

. n.* -t*t t1;,. .il}l jre6$fr L.r

,raldnr

AtG-i t: t*j-* Li , to l rJU .Ura.jt eJ JlF4tL d
lii r ro rJ r ro r 6teJL I r,.:ii6l.,t"l ..ta tL(r-"( r+) ..1>\fOt-t .--;
r oit .,LL gelll "l.u;l J+l r ro r JL jl J .illr cJLi ,-rg eiL-.1r

t ,--i, gpl)l lU r ro c J I t,o t (l;bijL;: 3 ..:i L .rrl tt ah+y
grrbl t U r rc.r cJL #! lr r!! t olft.i lt Arle+,r*r -1 6t;.r!
r rro I cstdL lJ .+r{>t"t .rT Oll+ .rrll J>\foU-l 6ll.qtij
#ti tslJ 

"::rt&1, 6r{i r :3{ d.ii &l Orf !5 &; 22 ,7,- 1ac1
jtdl 17or dL jl {s+ th ,# ,lt €)tt .oi;":l. lte ,S et,
eJli. ,111s .: I .:iI sj-)-f l* + \t.r. 6$., gljl ,:-; e5-.u

ta;i Llt2jJl , (JiL.t., , sfbj iirL,-+ t"r.r. 6lJd r c-..."i.e .r.I .ulji
..!rr^b^ dlll 6$r rJtLJr d-,r-ll.'.

,t"t't 'JjLll ist
rojUi 6[.lL 3 -iL;. 6taLj;s ,$I e.sq c,lfin st] )h
tlii 1r .:-l o:31 sa;- :.tr n ti r jl .J-.S]} el; 6rf.r,r- 1;o; iL;l
J3l.1r tl I1.9.; cg--,:,lro.;i a! lj, 6Jl+{i, lr r .r-.a, Ok-l .iL;.
eb rr \f,,y Li'U* brt; jl.l:-p.; .,:-l u; sflt eJ ,-P-l.t o:-;,>

o.:ti:-l 191: jl tr e; 13; ;,*S"61; J.if6nb .* r r . r-iJl ll r sfu*
..i-l or.1 ; ,.+re( C,..j iL- jl t'eli 

6tir-11 ..':-l o't:

tkA r ro t tJL tr r -r)t) )t 4ity t oK:-r e- t ro r tjL.rr
ot*-r(( 1dt"+! .rr .t(-:d(3.:,:y l rol*- ttl t rtt ))G)J;r!.1*-r

l rrt*-r ttt r5t)1rd;ot*-: 3r;! | rc c JLJr..r;J...UJt( sryCJ 1r

. s4r/,-;.l!J .iL! 1r rJj ol*-r & r ror iLlr 9;!! -e .*1

\4.



artal{l

IA I .b

Cr)1--nL if \ i,)l1f er.trli J+tilJ'-.t
X.t.l .utbr.rt .t rl.. .t.. b.r.r h Outlu

ffi
IT]II

mm

19?3 lr.t JL
1914 lr.r

1'J?6 I r' t

1C?8 I r..
LS77 Ir.l

Clt, b.rd.t
Pravhca bard.r
hl.rt.tl.t b.rd.!

oL-ta )t
oL-l )r
J.'lT;r

clsPllr sDl
. Prhravl

\A\



rrrrr.f oJ L,. L,F e5-.:-l 6u Ct-i 6bel;1r I l.U u&l+l
e5-al1lr,.:;. ,jtf1; ,st e3 r J + b{l3r; .,r,.r=. .rt LsU c.1r r,r
.rl or[i-l t4i or*l 6; r blll+ 6lrig5 rSl.; *oral- Ul jl
g,; l".3 f) .slJ J ,-i.rLJ o:L j 2i e($iJ tr ori.;1.(.i 6t^r;b,

.*-l r:i1 .1ld!1 6^l .1: gI

Al ulq r.g.1l .s,.tal rsl+...r.1

nj l-1r4 _ rjJ I

U , n .rt ,;L'., r l:! ,:1lr- q.1.:q c..l ,-rI yl 5bdb, oJl
.)-'-r .r, ..ra"".; 

$ la a,;|r,; )t* .ri;,*- ,a U .laj > oL c-i4; r1l y o

J*i r! ";l-r:l .frlr #ll "* r-<-l+trg. a".l.rl oL.! &bl lr oiJrl
h t;c n-* tl a.; lj.r; C:,;,5Lu .c-l )r.y j 5 . s_er-.1.: 6rla.l,,U

jr" A kilr 6)\Y.r) L t^j, tltG J, .r.il... rl+ r . U r . ;* 6*
e(i:y jt t^.;t-r; jtr.; *ru, s-t 6,Jt Abr;l; Jilr ! -r 2lr. -]ill
: j1 1 U r t^*ibrl ,--c.:11:ul.:l ,-*r-; .:3.r- U; jLi.Tvki...,r,,

r!r, r:-J 
O. -ui .jb, , .rr.5r. f tn.,l CrJ.- 

jl .r+ j-, e! t+i .9Jr",.i
t .s,-rt; .u-a;(-jJ-6la 6Lo e:,r t .dr>. bl c-:6$l ef r.1 l.l(o.

,(PATHAK. 1969) jJ U ti )J?<.i o)r€ t?)) 1 o jl ;S ,4lr-_1r ta {i b; jL,
J-u,F r - r o)f.r:.:.T r.rrl +tr..l, e, 6t41.(:11 r(-rr'Ll

.:"l.edi.,l , . jt :3,t=. "uf;..tU-; J*j d Ji&l .f-i ..:.1tr JL Jrltr
fil;L^ r +L +4 oL sl.:; t-l-el 1r a;r:r l.r- ! oL .rl:;;l3l U

giT sJt i 6# ! rrL;^r .:-l cr..1 o:l: sLLi t1l:3j r.liil )p )s
stL; 

...rl l,,1 Ur 4t".a..lrl :l.rr- !-l-el ti 3 r.f..; EI aXl1r a.lt5 "ta;
Ji e-',.J.^il.r, "t-li , rj .5 \fu f.f?.,re1l;. 1: **;i1 l-91 .F
e1l.,.,T.gLreiL 61.11.: r5.:-l jj .+* 

^t-.r,. 
L-l3l g eii )ty. cr.Li oLj

.r$, "1.:i;r:rfjt<a".1 ,:,(J,lt',,.:;i *.:.1 -e +i;6b .-.-l!
J3!rJ-brJy l.+" 6Jrl tt l^$L 

"!-ttr 
JJ+ lr-j .r-"... 6;.t?*.i

6 b eiy *.tij-i.o. r.l+. tn31! -9 s5r". 6jl r;L $J"i^.,. lrdL 5)lt 6J-p



I
Jno

?t.

6r0

600

3oo

ll0

lao

l,to

lto

leo

3o

r.:-.-2 2o Lor\.,4. - -rt ,=,:rj'fsrtrru-r,/
F1t.l-Fluctu.ti.n .f D.th p.pulrtl.n 1r Rr6ht alaa

- 
trttrjt tr?i

-.-- lt,ra ,J\- t9?6

-.-..... t?or J\- ,r??'

?
il

tli.ii
I
i
i
,

+i
I
I
I

i
I

ii

I
i!

dzco

iqo
lo

Tl.nr ?.
r-r,(A5

ii!+!n t-'
G a (F

o
(,t.)
Drt.

\

t

ii
a

H.aJ; ot tl.rlft.,t

\5|a.t

C2 r-)) &'\,

Ric. ,to',irl rt''

i
i
i

.Iiltrr'rn5

\rr.*



I

s
,i

88
M

Egg
!.t

ti i

I

'l
I
t'

1lt.
t5.5

1/1
25.5

1.6

r
i

s$F II
i!t e:
:;trr

ri u-
<-r{.t ,a-
- -rt 3 {,1 -l': g-

sl.D.;e;1*t
!l
,-{
iK
I

t /11
r 1.6

21.6

11 7 t
t-

1o

t:

l

I

,<'

217

./t I
3E

13.8

't lr
2 3.8

1/t I
2.9

=a

:lir.\+
''' - --1t.....

..*".....'lt-"'
t

'i---ir
1/r
12 9

lrl
229

c,c_g
L'. o

R.t
i'
eI
b'

''"..:.-rt...I

\Ar



;;l 1r [:,r! 5 .r-.5 d-- .n;11.: 4rU -J;.r( jl nf*t *.t* .f.rrL+.

.t .r+t-bljl,^:iI g.rr "l.i ,Sl.rjb, .JsJ,:# J-':. | 6rl,j c.,U]; iusl
r:-Jn .sJ.i CrF ifl.r-+ oL rl1. ,'}1lJl tt r.r rbl lr 3 I9i;.;rU
u.Jslj 6kr"J j .:31 0rlr e.:.4 clLl.: eJ elrl jl 61L* rlLj ,112r

j ka,.rl,]&J ilr:...-,::rT J1rl c.1r : rLr jl l{fjl 6.lt*r rjJl) r-r}
lr-r-j sllr Jlrt 6Jiri -E i* 1) r:...r o)l) r,rF iL 1r l5
!1.6.:,1s ,s91 5 .:#,." ,lj^+ .tUj 3 ail l'ri 6:-q rjlr.*Ji t &!.1.

r.1lr e.lrl oL rbr, ibl ti ,.rr 'I-i 
jrf c,r: .r.;l.ri b rq ,iu jl &rJ,l

cL.,;j y cr3.uUrf 1.rr Jj cs Lr rjb;!a .u.r.:.o 19' f .i L4d-.r!Yra j
i ri;I r.2.310 I *ty &lrl .lr lt f.r ,F J':ilJ;r. J.:.tU o.t.: pE
,Sb .trf J-F +lr ju-e1! sl ,l U.,+ r o jl .uq r.f lb lljrg

h t ttt r"lr e.l o.lb; ! irL.-..:iT ;3. # . rS Lr. Ctr q clU

t*tt utri .[ti c,JU. (dq J..I ) J,i?rjl u.JJ5 ,L- rSl.e+,.1 Ar.r

elzLdil^-r.r ! ti r,:r.l$lri ,-r.,j l#U l 6trnjbJ jl .S.r t-r i'r..I .u $;
.J\rJ:r J-E:. b a+r,,.:,Uii3 c.ll.ri b 0r.3 &U-,:ri t{jljl

o.ro Li- oL rlr,'- ,rr:j ll 1r b er l3rtr 6)i 2-s)l1r 1yo y dL;:
rSl+lL t5 ;,(.J .:-l $9. cL 14. r r .JL ..rll1.: b ej !.,,g jlr; rl!t+ r ..t t
tr I l-;ra 2al ,",l o); +la.1r1l r o B r . 4.r- ln ei 19.14 u&l+l .t+

Jr .,1*I., Jr b rlitr; j lr.,+ dL\ ,:"+- .i*l orl f l+r l ,)lj jr.l r o 
"Irl't-

Slltitl-lr. )JJil!,o.r lrrco 6tdLJ: c-.^\ 1s 5 t. I.Ltroo JL

+f-L.*.\ &l 6 tal L1r,:-iT S,z;2lS 
"!.b 

e5.r-l uifc.'11c 17.71l*
crlrcii-.Li ..1>\f1: gsr rll olL j4.r- Ja.a U l.r iJF0l-j 19re lr3 o).1

r r o r r,JL .1r ,qp r 1 lri r-.1 ti. :.ly lt f^ .; lrr+ illS 1tl rtii ! ..-..1

e(;.p.e1.:,::.-l ..r.itl+r1 .t- r+ &l.1rl $ :l:;;l3l elrUJr Llgl 6el 
r'.l'ii

jtjlrl Crl r ,*lellr l.l b e;lr.rl j l-l.rl ,-lrl.t- rlt-j 6ne 1r .rq 6QJL1r

..i-l et3 r ro r .JL jl t:t) jtS 1 . jl .1*31 r+e1 r ro t r.JL

\AA



r-r.rr >:rj -,(1, gt lu ;ts jl l!-er; pr: Jb.,,i 6rl t ro t rJL.ls

cr3r 1.lr 6rl u e( C-rt 
rI.aU 1r jt5 ol lr' r.e1r JJ' Al 3 ':-t o'uT

-9 .-r.T r3-..2 rl:; ,, 1: u.:11 1r i-el )l:s Ql t ro t JL.1': .r'4 ;-l

u-Ul.t .i-r. *1lr- 7*1 .:-l .a:f,.p(u oL.lJ r t 1r 1'r: 
jl-1,* pl

L.J) rr r &U ;rl .;r ri-! r).;1 .rE j; ( preof, l97l ) c'')t'?1td;l'#

).r^-., )ll, 1 .;r ,.rr 6rl J rtr; 1 '1 1: Jrl 6rl t ro o tJL .;) 'd-l o)j;

Jr (*e J oI{ {:Jr 111 &U Al )) }y o.tlr L*j ':-l or'I

:3;:lr,2r o E:lr; ,u jl *.f 
6-11 9: eLpU1: -)y otlt g': rror clL

)lsi ly 4tl t*t-i.i rr"r JLtuiq F tL .;-t .!{ +.,.r ciy

**lr ,e-. f &U o&ljjl cli :1.r,:'-r .s 
"ISi'-r:1..,+l 1'l k+ Jr 4' L.l+

oL.p,1.;4.1 .t-l3l 1.r tilt:4 fs- )l9S 7tl -S: .9tdL 1s t(;v'e1s ':'l
p- Ctl 

t6 
1.r: 6rl jl crl lr- f a-ar. , 31L'l r-ir'rtrl e'.1i! ":-l o:3*

q.rr E drf Ctl ^b; ;i o11.,' ojl.rilr J a-.i) v. . { I ro 2 JLl: t45

J) J d:-l .r, *rt5 1.tr 6rl csb{lr} )l 11 6tl .}J3 6111 }3'otlr
U ,--"* ^t-U 1s r.f .:.*!tr I leS t L3p..'r3 JSii p' el €;S

6rl U 5 oL F r o ,:1lr- rJL -f )5 fl lrj Jjl6ri 114"14 oL .rc rilll

;jY o.l fr rJrt . r j-r. oJl, a5.Jr r. . U'l'J ) ,-rts € ^-a fv
6r.(: ;[!r 4 :t;:-t L, t )tf )- JJ{ i,:hl+ +I". d*4 Jr.' d! r9b

Jbi^rL *iI 6ta r; l3r; ;rr c1*; $ o;d,JW -u r^ l-r- .15 i ,! j at

JujL;i, Ju, r^U "LJ6i ibl $ Jl r^\ jll.1.: \frnt t,i)!'J, dJ
ry.r' jl rtllrib, e"n r xlri t2-11 oiy2s4J. l-lll E lJ -S, # etr

jl rf.,L rStor.l ! r .r:d,...; rkel \ f_t- J; l3:*. rr tl 'krer oL.,6i v c

tr crf3;y 6lyb . xit*. jrr y\ c13a r,i JL u 3 cil jjlrr+ Ui
b)5 ge9,.*. hF .rr nl1,l G.t:tt ! r 6.11 6la r! lLi jl o: Li:-l

t: t*l L*y ytrd-r.!!r.rf 0..., lJ sif ,.J..,'rJ rts y !-+^r

6,1 eit r &l*fl.n(! r" t.ll-S a.- 1r .rL+.. 6,..,r+.11-l 
orjlr lroo clL

\AP



(t) J!!r, L e;r.r u---r1r:^iT J-u;.i.b- rL-|, )r )i\1t-t +.-|i,r+
Iablc 1- Th.rnal, constant of hsect 11f. staEcs (1)

e.Jor',.- +"t'ttetV -t. - ,iJ..:,JtJp-( I )
I

l1r- fh.rut constant . llat . .llr.n .

--T- 
- 10

llol
1971

I Irc
19r6

I f r t
7975

lror
197 4

Jr
Yaar

679C, 733C.
.r--< Jt-- J.r+.: U r t- )l:tt Ol )l

3rd fltght pcak to n.rt Yc.r PuPa

52 57 73

, I t .talttt ,i.| I .;"t ec E JrJt'i., j t

pupatlon to 1st Eoth aPpaarlnca

117 124 159 ?15
;\.r-rst.>o.Jtt b ., br o+tell +ril

1st rtroth app..rancc to 1st fltght P.ak

s92 646 659 581
;.rt, pl .t e.--r9., b o+l;l

1rt to 2nd fllght Pcak

410 390 735 416

.b, j't r- a,-r,5* b a,a2 .t il
2.d to 3rd fllght Pcak

\AY

94



.JI 6$; tr .L .r+ y 1 jl 3 x.L: ,e5.(+LjI r!j,r. 1r r ll.llfJr
t{.sd'rL 6l^rj1! 1l .$4f.rrf L3;.n-. srjl o.r., 6rlrt *1y jl tS

jJ r r o r jL 1r .ltl$L ltl 0U.-; Ol.l t+i a& r .LI .,::.-Jr 6r..i, c(
,9l..r"Ll6rr.r.:; la.r I .t(1"- LjT tly,." 1t,.il$=. qgtr cr.; l.p Lt u&tji 0...
Ja-bltt .L rlrr..,*ljl jl rf 621913,. jl 6.11.:;rjli 1r 

'L; .r.lj,:-.q
r.u 9r.Liiol.r .g.plg,-.91Y r.. . hF 6rrr .:f,. r+l 1so1 cL19-24-l

j-E 6ta-e1! tt t+i oUS lr5.rir9 4\ c19a e& r r::-tlr s.t+t oxit
rllr..;: o.r"I r.r..l 6ta31! jl,rJ.\a1s rf .:.iIJ3H ,rlr .rl.q. $l1;
JJ+ l..rtJ;, 1.1 oL slrr...;s .rl.rLi ,-,lF ,rrl .JdJ"i*. Lkrn .J,.C + .L

4l .s.1l.r _* sti 11 jtj rf ,:-;1.: jj Jrlr .-r*t g,.rr jl la1! +.ii;
1r .:iI 1.rr J.j jl 19r+ .rrlrrf jt*JLl: 15,:-l f 34 6! 3; rJG

r.lLj 6111ri J6$'. JtrirjltJ e1 cL.p.*..t1r 0J" S#cf jU.L;
.r1l.tJ r3r1r ta-1Y o.r.l &6.Slrr ,rteri r $L,r.t.:*lr; ! r o.r;-t lerJ
J^ lJ,: 5lij .rq rjL.lr .:rI c..,.- r.l.uT #t+ .l t*-t 3 or31 r tr-j ta;I oElj
,STll:$ chbl.rr J-r-r.r.rs e(-13.L1 slJl .!l.iil 1;of rJLtr.:JL 6l 13;

1r :riljr4 1l;r Jr jl 6r.11 6br.E 1LT3 Jj.r* ,.,l1+i ll-pr4a b31! rlf I jL
o:1-eT r-p.31 tt { 7-*,P 6.tll trtrr;lr;f lr r ,.1 jrt+. 

-.1 
e!

e-11.:ra1 -F- rf1?ot 0lr..t6 ,S!ftl-.o.rf-:; Jl-r, ladl-e;611 r3a

.r-.i.t ,.r+jl ,i*l.ri :l+l ,rii 6rgr.-, ,Sl-rl titt arrl.l r f .r.l 6l f rrj

61 
l2". .il cst L+ ^f 

,l #! 6.r.rl djT s:,."r-r., J) I ?o .!L 1r"t4os

..:.ll$ .,rt+^- ! jU
6..d t9Lt (rlF) +>t$t*.,r 6r.l', rii ot('l-'r(l rrot LJLJr

1r ta{l-er4 .rt i jtiTjl Lrdi raL .ujL rlj,11 lsj5'.; oli ;;J
a$U 4t Al:,. srT.rt-i Lti nqt: J.*r ,ftl$ E-* O>\f

6lr'ilj;oiT [l .]j 1r l.rJ g.llr el*U .r9JI riL-. E .rriJ o 3 .:..! or3JT

:J d; rllJ) jl-r, p) 6rl rl.r-.1s r-.1 .L.r+ y. jl 6tr'J.+rFl*
!,vc at pJ 611 1r rrr r . jlj", dT rl&i-, +r/..utL rtj;'eiL zri 13.11



9 o;T ;.r2..{,>."n Jib .-t-L, ,.rr I r5.ro-.t lr 6.tl 1t r=-! q 1) Jrs

..:-;Ir;6 .r.1.ri

.j1.* ASS 6hrli 1s .|*i ,il1r ua2.ia csl'.6bdl3r4 rl.n^i

,U l"-j .l*11 brjlr4 crJLi jtii 3: .9 &-l or3 .rj 6b{lj; jl ;,r*
.$t1".

fi, - !/
.$J h(r. $L ,-t)\i 69 ci.;.ri q s El. 6ts ll sr.- 6Q.S tr r; l3.rg

J.l frE .:-.r(1 jf l.ut.i-l .:.tc t.. U t . l,t', Sh dEl e:d,

iJ rSr.ro 7 U c(.3.f 6Qar; er.r e;Jl .i*l o.r.l orJ L., r& v or OXJ
nU1 jl .L.pol lr- *. u3'y1 v L,i..ph 

,.:J .r-t1 r.pr.Af9,[re.ra lir
.: t!St* L.Jr rr ti y I Fii .r-f 15;lJH ..,-U. c,J lr- .,>-l p )91

rt (;s U &..Jr ro ..lT rlf t.r- J ar.l ) r , E I . fj! cl lrr Jil.r- .r:-l
jf j .-l {a, ) r . . E r. r'il Gr- 6 lJ ui o'}t o.rsi .rr1..".

c,13r clKll tr ,1.-l jl -1! 6rr J ..!.: ..r, Ojt*+ ,-r, v. .:,..rL.1

Lrjl! Cri, riJ,.l*. t-* jt: r, i;ft t€-il .(rlti) JBll r.r5r.

,;rjrl:Jr c.il6l.r2r.;. rr!'.,. ta; l.- L e( jl;5.1s3 .r310L;-r rrgp

Phrogmites communis s Echinochloa cus - galli tit)_r- 6r)t ( 6J t?"1 h |l )
I rJ". *,-j 1.1! Trtchogroruna sp..pt'j u u;.:il61l6ta-u ..1-l .:i4h,l
Ald!!t.jr. e,1.li j rL6i dl,,j ol*ar c,r-:,rt! ,J*j.;bl .lr trlj trll

". 
(a ujlh t.,a J, r r c ! ou1g24i1 s.-.-j lltg ;,a l..ur; +.lp,-[tijJ

r r rr-t- erjLli ..,r l.l.i.,l ..:il2 r.lsl JlJ. ,J"J e-ti _9,r.t o:lr ui.rrJ
r.r r.lT .r,-j l1 ! A.U[+ r ;I r9;;r-;,.lrl-rT o-+ Ol.,;r .r;dr.r.lr! ;r,
,J-r, e( .J-f{ dd ,rl 6t€nl 5 ,-*i 6ltr1yJ, Gryrlr.(:;(r rJL

6l^,tibr.9,;-:|.:llri eJ4t, 6J:^.. Atrlf,.; r-j Jr .r:n J.a-. rS.p

6u ri9l64 J, !u.r.l,r. lrl r-ii $l: 1r i o:' . , 1gtir$ L y; cJ.: .;t(,:
r., r rJ J,1:li,*,_j l,1 ! + r r o t tJL lref :j,1 uLr.l U ltr ..rirrd".6;11;'
rq-i l^ rrru-it r.i Jr ).lx 0bl, {bJ r l.r'i c}L W ly r}j tsorJ

\Ai



lr ll,J r ro o ctL.;r .srl .ej!! &.lr r. r3r- 15 r'I't-4..'ii nii
..tii .Jr) 

",:ljlJq 

-UU. 
I t,c 1 dLJr J 4)rr"Li. r:rjllta p^' ur

,:rUr+r b91) 611 ..r,i.1lr.Ltr.Jr/ 7.:3.r-,.r.ijl e; eyn;'- 
"

61r31Y.4;.r)\i )br..r.I;r cJ.,4 ir,ti -rh *11 G) tl ,;t.l
.:1t;6Jl r .u:(". +jii riL j .f.; .i)G jl ,,.-c-, ..'t *r r=Jil ga-

tFgi J dJ.l )j .4""t; 6ll*l r srr(. tP"|/ c^; ell ll'U 'Jj 
l1 tii

.trr ..r..r+Deadheartr-J(ih1 ! ,-lL.;l $ );ti?" itelt ef;n*a*
qdi1I ..1; ,rl i:i .Ft !rl2r" gfc"s! tr-9.1) { j"i '1"'U r:''l) e;} e.;
,3rl $rr| )J-t d5(iJJi- sJL Jr.: c*; jlrarf sr+J rjl) t^ r.,J'-

r;Ljlb3.1YIi;Or.! Jjl,-+.ot , wnite tcaa L>\,L,"l r-.:l5l;IIr 11,-JL

l.r & ',1 .r.r.a J-ttAt r t^ry .$j 1...r. .rr,T lt .pL+,. At^eiL.l or! 6.1ti

j-rrv U , r &r$T GyS 6V; Jil, .l>\f.1, 69! o11r . rJl1r(t

r.-..,)r r Li 1.Lr-e1! ,M) gJ)t 1j) c,tlr Jil.r- .o-l .*l 6f6tst
;16)[,:,11.,.- l).( rlrr )JUt{ J-rtr,, r+tr rrtr rv s.llr.rl.i-L
di$U1r,.pr O..<t r r:,,(o. rf ta;I *1 3 c.r.:pJ tr31) 4 j^r- e-.1r

. J"l!"..1+.u olL; (rro.1JL r:jL).rl .rir)\. gb-aU e,1lr..

dL, e, 6beiL "|il: J-lfIY ssyt l.t 0u."-j .aiT i,{l

dt-j jlrjJJU ..:ii .;l 6b31Y ;,;lrll+ :;^-. r+ jj'9!s ,:JL+ jf At*ll"

r,,,t[ ti*r dJ4 .\,.t dLe-i+{)l "[bl 
U,r:.xJ j )lr.;r.1) dr.. J-lt

. .rl'U. dK.J*Ji e)bc ?*.t 9 osg. !9:, 1r rJ! c,.t 621 .1.r.*lla
or-ta. . sr!.. oy* -i G&.ti b. #t, rLUq ti"t ,.lti r*u 61t

eJ {i.!lr.,,l jl u,.+ .l*l d<iJ- -, j, 614:r' gi J4, erlr- 
"}^lr 

jl'tr91!

"!-lr 
!l; e5-.:i-r ,o t 4l*+ r.lrt OL-.j &t lU.;s r rr* jtcl

1r 6(.1 rrr!". .::,.r-: -'r t6. 611 s-9-l .rrL-U eP \ g* th e*
.tit+ At,, bjl! .rd;" AK. Jii Cti th l"li r"., 6-:Lc !l;
;;L; .rflr f, dl{ r dlii 6L;L rf ll j.,;e ,St+.ii" jl 611111 r3,-

\1.



Cotx lacryma iobi jI *Slt" j.,;n Cre:t ,.rl l .ir-. ..r...1c, Ct, 
j j* .9kil"

t("i) fhragmttes corrn urls ,(-;sss-) Echinochtoa crs - galf ,(g*; Jtl)
.( 1a-.11,31 ) Cyperus sp. t Sparyanium sp., Erigeron sp., Xantemwn sp.

,--l ;6*1,:iJfu jlL.-j rL,r r euf ,.h6.lr ta-e.;! ,-:'.31i"

r . U r o ,- x 1",r.* c:lrll.ri -,Jjl, 6b u..., dr) l(ithry d,-r,h

)) A t -'&q. J-*, G!* l) .p j sJlr- ;;1-o .'til.$L.'$j jr.t

6(J.(r l.rr) Jbfi 'ui L"" o'iij .:rL, -, r lrl,:; L 4r.1: - 11 r3.; l2r

&t Jr 6al ;b ,:rO -1 .ril b 64u .i;-L"- c,l lr- e-..1r ,"$ -9 .r(:.ie.
.J\;Ji*. J'.'r. L rsr !j c,Ul,'

.J$J"t+.Jirr, ,i,r+ );;)lj.r.st- \ll 1r t"l! .fl eu.-.j 1r

^,.J)r 
c rr.t Uc,r l.r- ttJiUJ*lJil).r: 1yo I JLoLlr 1: rP ;;l 6111

!-3i rfjlllk .1> 1y ,>sL I i ) *1s v. E o . .rg1l.1 -l : l.rfu-L

Ji oT l; glL;^n ..rr.r.! orl.r llri )! o. -r.1*. ;r.ls .;9jJi t-.! tk+
.p-at.if{.r 4).. .19; r,r+ A }iF OLl tr afir JitJ,(.il J,ilr
J'.(ls .ri., tltl $tt.;;tt-Fl .|-tr1r ;tat4T L:.il,r.? j) r,r

..r"I rj1j1 .r.& #rl jl vr jl ,r+ 6-.rB J_t'tJtl 1r e.(]L1r .u
otg. ,3itl rnqFl jl i"ic \-lr.t dSJu .lr tJ'*l ,-iilr 1r b.e.;Y ,atili

f,rJ: r a ,i:t Sli$fil Jr J rpJ r :.r 6-.16 Jr lt9(il 1r e(r-.pJo .:-l

^jb, f dJ-J U litJ(ll J, !f,, o.ri.i .:rr rv jl .$1.-uljij tr31!

r r #tl ritJ<il c22i", 21 jl 3 Ilorlr ,::,tiE .p.; r .rv slri Jjr, @tj.
.e-lcr1s,telt 216tt1 1f1.9,(jl1r ta.-i.t.rlil; efc*l *l gt^ rjl-9rq

.tStf q1r;;.:JL3r91: o.r.! pE 6l^ r,jb,
.\t. g*J.. r,ial' oU..-j OkrL clrl ts e), )t tr31! ,o.ll
.:,19lJ -.zJL.) J-t:..ruj * ,).t* )l 61e.ca".1, .il+ Lt.," irT J,b rf
.ut:r(knjlJt{ 3br.flr.; ct,t^i.l .iLr* ab-.rL.l) J-t!..J$j r (.ruf
jl 61rU :tlr. lrs dJ*f E, .:-';; ,L.9; 

"hU 
0U. Al tr l*l-jlt! .iii

)tf, L J-J1c jl e(,l ,.<*6"*s1 lrl o.r.r .+5 Ap@ttetes sp. gj elt i

\t\



,rNltt li
rii
lY c^N|lcollll iJ

6b.t56oo It '.8 -9\' I

lhl
uOuo!r ri

r pn o-:"9.P' 5r
s\' fir!

lPNo!6 ri
tooooollll e\. a

rGJ.z

Y
ro|rooollll ri
looooor!!ruo \

s.ldi. 
a

f F:.
t,ori' iI

_r.rr..qtrl:zzargts!t8??.".ia.
9'orl rao..

I

:-r

EL
:t-
'(.CFn 

.1.

lr
It:
9c.sE
EC5f
rI
--t5a'

rg
5tr
^t
jg-
ih

c

;E9faL-

! I.,.

!gat_
!):

:*'tt
3.:
Egi!
lLtc
a<
3t
!:.E
fc

c.

o-_
'l

\t\

llll

3.I

yl:tlr
EI
E.d

(i



.(1lr 1t*s. c.,11ri rrl 3Hl rf..rl .,!k"r.u jl _*i 6lt ,l *t ,ltflr
I rc1 JLcUttT r.^+q jl gt ru1>s: bjlY or+l .:lr+; ..".; .9lr;
.:'llr; ltlo.rr a+ 1.ll! yljl ..:-l .&, 6rll.ll..tr.; ls,l;. 6rl.r.; jl
6.1br; l, ,ll eH . r31 cI! ;6r; r.i 4:.ritr O! :l.ui9 6l lrr;ei3j
,.:iI .- :--T .f .rn +. rltjj rr"T ,.:i-+ lUJl .ri l.r: dl.rl y oJ Li J1+ .rr
J +r", 6k$J.r! l-jT .;l" rf .:-l zui! ,lU-.r.r:. :.it+ OkeL tr
.4! >rdy .:.rU lJ .".rlF.1t-a .rUL9 efo-J! 4l; -9 ...r!'.9f^, 

q

.f.t .lri r.lu.* 1.1 614.r"l or^ U-OU*.j ClfeLt) c.,..- c.,lr;s..*b
.J"lLr. r ro r dL r.lti.-j !l.,l.,r.fr J*,. 613.o 0L. st l ..::.1,

e ,.li Ely y.*I C +l ,:ratf rf.rr,r*. OUJ r,rJtT !rlj-Jr.
r:.!lr 6J:t*, rr.r,, $14:rl! 't1.u JrJJi ff JL.;r $. d1lj. s.r+.rl
.sJ+*-Otsr B.r"! r..l:l .JL a+,r:-111 lar-.1b.ra ,r;;r., ,.rll OS ..-l

..ri,\ttJl b ,,Jli
J jilf 6k^l- rJ3!1s ,SI ,:r;1jl *r.lr r o jl u:* e.ql sJ-. jti
01.11:, l.}.j r: rlrl.lr r3- r;(; .:.,.ri I cJI 41 6(t s3ro. 0cjl OL*.j
d;la)?a,ial1r cf ,r"+t et rif,lu *.1) si- -, J{t.:.. lJ c,LiE 6l
r r c r JL j I .ij! I : c.u,i,tv 4.r.* t tjl ! r:f l.r- e(-.p[,:*l *llr
,J>\f!U-l u,iLi. lEf 1r )& v I rJ  L.el.tc r11 l-j.,je2 1yc1U

..:-l cry

oscd-c.,
oL.il,4;r1l {.bl .^r Jr .r, tL-j tgLa-e;y jl &L 6tao*l ;,.f1
dL jl ..ljl+rt; eJ 6ta$L $lr 1r J c:j1 el4 bt4 otci-a rr!,. ;,(-*
r.tt rtn{l l! !-r 8,-flr* 1Lf.1r rr1;. .j*l jJ^ Okn ! r J+
rt (;SU.r..Jr | . &r-: oroi.t 6.r1,..i! c,.l lr Jil.r- .s:r("..lJllj.:-l
r.1lr ,.j^(,. &.r lJ !F. o; lrr ! borol: ,tnj .rrt.( r t r r) :JBlg .:r-l
cJn J+J ,-};lrl .lr ,;;l.ll+ .,:..1 j, r 6 I y !c ar.1) ;. t! 1 c jl 9
,t# ,yt 0U-1ls 1: r isryrt ;{;a ys c,.1lr- r1: 0rrr ,:+t+

\rr



r\.t co

o

L
1-
:
\:

):

o
o
h
-lo
alo

o
..J

L
tt-o<e;
.g

o

01
\o

@ @

Bq^.TLo1
3Oroo

?

-J

,L'rF
o
)-f\, l 

^ Z^D oC.
oIrro::
fl t3"H1

L
h

^ €^DOa.;5+^nr:3'to o-
t

? r''.E t.ol'
o

c.
u'

f
bf
t
1
b'
\t

!{co'd r-
D. rO
OJd

lott
ott
o

1
t;

9
r
t,

'|
c.
L'

t
5-
I.r-
I
I
uc-

r

lit
ot
o

I
Et!
D

{
o
o
(t
u,o
o
l(I()
o

c,
itc
o
E

o
o
Ert
o
D(t
o
a

\lf



,.ljr 
"* ..r-*cf ...:-T +.1, ro ,J!U ,i11.;- .;r taor.i.l ..-.1 ;a U3.f

t .J:ii 0.i, +J^ (J.,{ s.1l: r;nJ fJr-. qlJ JI .jb, .l,y1\ e cn!.2

,;o-.,.t 19fJ ..tir* ,S-;1 r'^. $I jl o.Li 6tt- crL 6bril:r{ .r.ttt jjd
.lr ,u 6JriC? 6lacrg r51o-l cifcy,,, Cl ,jl+ s&tjT ^LtlJ i,it

\;b"f)W

1trJ* r'J cc !a1 -;
1..5I- ,. jt.r** - r

. .g.r.l .rlrlly zrj fl.r1 rgry rr.t tr o5fg 9 ctt 64no.,;i

Oa,(t-, b,.r::o OjJ O.(!* ,i* r5-.:-l crlr r.ltl; 6.rLI 4-h.
t{JI ,J*-r.^ .r.ori 1 rllr r.5;l F.i:&. .rS-.- fr, e:-) ed ,*; ,t.r.;

J-r-t ,* tdT ^ht, 1,:-llls G* *tt. gL-1: ( -./rrv) tr

. ,r"tt .- lEi )Ur, j b.-i.l 0.jr rs-.uf=" -1/ c c|1 / 2
e .:-l o.r.i ,SJ.jtst $& tr o E rr 0^, t .ri., 0j, sUlJ,Lt
,r rrjj ,i.(t. .r:t* ; 6l^.;.-! jl ;.1* c:L 6lac-i.l ojj ,hSU
y6br/.t;r r rr/rta/.r cht'. rroo JL lr)aFj.r.t L 6la.roir:
o rlv.r :t rl.rr,e+ ;FfF lr 0r'\ Lcr+tJr, or/ .2!t/rr dst,.

lbl LI".! 1: tacr+., rrj, Cr.* \, ,.:-f .r.rf *rJ r I c )L-l rl.r- q dJ..
t, f/,], oslrrtr/v€ p) LI-iJ.! t Zt/Z*rlr drt-. rro.r dL
fJ.!l,t uLL, jl ..F Sb;" t^.4i.. SjJ ..:-l cr3 Jrlr 1c rr z.l r1L

.:.r!1t; ,rt&-l ,13- ,rI.i.f." r.,*ui4lr

,s:t*tp

6bel- ollsl , drl ttn a*. rr Jttu-tt(r ,!lr. Ot.r..- .grJl.u 6b-T

pt$q. r.;qo..,a r yo.1 jL.1r 61y

\c6



STRIPED RICE STEM BORER(I) IN GUII,AN PROVINCE(2)

M. R. MOOSSAVT (3)

(l) - Clnlo stpptctylh WAIKBR
(2)- Submittcd for publirstior S€ptcEbcr 2, 1978.

(3) - EDf. MohsmDtdrczr Moocsri Plrlrt Pcstt 8Dd Di6c.srt Rlearlch Lrboratory, P.o.Box
133, Brndrr-Aqzrli Irao .

\i',

SUMMARY

Striped rice stem borer has bccn reported, for the first timc, in 1970 from
Guilan Province where, in a period of five ycars, it covered ovcr 180,000 hectarcs

of rice fields.

The overwintered larvae pupate at about the end of april and the first
moths appear in the middle of may. Tbe emcrgencr of first gencration moths
lasts more than 40 days forming it's peak of fliglrt during the first half ofjunc.
The eggs are laid in masses of 9G-100 on leaves. Hatching occurs sevcn &ys
after oviposition. The young larvae cnter the lcafsheath and there they feed

for a while before boring tunnel into the stem.

20-37 days are required for the larvae to complete their $owth depcnding

on food coaditioas and temlrrature. The full grown larvae pupate in damaged

rice stubble and the moths of the first generation cmcrge seven days after, cor-
responding with the beginning ofjuly. The flight p€ak of this brecd takes placc

around the ead of this month,
According to our cxpcrimenr and samplings the moths of sccond genera-

tion emerging before 15-20 of July, are capable to build up thc third generation

which comes around the middle ofscptember. At this timc most fields are akeady
harvestcd, so this gcneration can not causc any scrious danages.

The late larvae of sccond generation and the survived larvae of thc partial

third generation, in other word, most of the larvae appearing from 20th ofjuly
on, underge hiberaation and remaio in ricc stubblc and wecds until thc next

spring.



Hibemated larvae are highly tolerant to low temperatures and submersion.
The larvae sumberged in water can survive for as long as twenty days.
The hibernating larvae, if exposed to the favorable conditions, start activity
and pupate. Experiments showed that illumination is an important factor for
the survival oflarvae and pupae in incubator while darkness cause high mortality.

Fecondity of female depends on the weiglt of its' pupa. According to
the conducted experiments the correlation b€twee[ weight of female pupa and
number of eggs laid is Y:6.55*1.4X

This correlation can be used in seasonal population forecasting. (For
further information see the tables and figures in Farsi text).

Y:Numbcr ofeggs

X: Weight of female pupa
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