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dt+.I CJr,uJ s+ill rre 6)ie,r#Ji &b ,6tJ-f dt +
F,!i^ll,bi.tt e...b ,iel_;_,/l iJS

O4iLll
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.'. iJ d ,i4ll ,,. ill $q a{Lyl ,.C alil -il+"ll Jtr -liltr f..is*ll g.;rtl .tr l+.S ,fr S-ll ','' i dlis tuJFJI jl+ll J$" llll Jrsi d
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a.risJl g--Jl .t+ o1+.< L,i"ii crl ',j+. J) liU)tt s*!l ,,. i dF ,J q, n-ll fuil3l lat ij ,J jt+ Jrl. ll drli ..f-, dJi-lt $i 4+-Xl tu ajl
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,., ill L-,it! qt-)l cr!F^". qrr dll.l 
-*. 

Lr cfjl 'tr. dJli"S

to;p-r gS+ Cl .!Fll crt*.Sl irr.il 4..,lJlrll .',1 *i [!, 6crJi!.all

dLJl (.9JlJl $lJl r.rls,-9 .,;. ill dJi. qJ^dl 6.-*it+. i.+liis

J o.o-- ir Ohill iFtIJ irUj ir dlJlJ ijYl+ !t-)l ,.rii. qlc

. JS-,JI ,JlSIt*, ' . '^ ill

,tiills ,&.-rlf Jls.

./ (1995 s 1994) Cxttr- OrtJ cr.,ri 6!lis 4+J+. ,',\ii

a-hi\=. ,cJ,aUy r-,j 5.-*l JS-JI isli gt a. &-n bly

qt -l ,,rr dXJ -it t,iFU r;r. i--rii."^ll g-lt o!,. fJ!.S *f ;S..Il

i-j-U ir dlll cj-o^.o...ll irs-l ,q5 'iJf ,.,. ill !it31 dl.--.ll
6-;L f.ilf ,., ill r-i---.j^a i. -,lJj ,'' oi .dJr-i.i
i,-;olJ-.!r oL-;Lrll e-i.+ .',\ii5 Gir$ ,-bJ uf G.T .541C-g

--J..-ill e-+l . i.-;3Ll<U i-its.ll thiS-l cl-tE-t{ \1.1 s.-/l
dDLt.--.- dDl3.Jr qJ*ll ,',1 '..i.f d+F RCBD &lsl dl-&Jl
i+ti qr-i Jrlt eJ.tJl d,',J .tu_,1li.ll iLL. J iiU)q
,LL. O3o; Jjrllt+ 4$td qr^J r+l3ll_r e F 100 lf 3 drr Jjllt{
.q o-^.: OJD-J i-i_lliJl IIL-J ,fuJlJl l#t -il\ l;r^J i$l3llJ

,f-j]3 Jlrr. JJS" # 4-t"" €rilS-l eC.rl;n ii- iLt'. ,JS cr-1.-F

-J. 
dl .J Ohi/,,...SJ| -ill+ gjl o!. it S ,:.Lrr, 

eu .Olrilt

lc i. J fl Cf, Parshall Flumes 4$JLI fiiJ il.l'. ,JSt ,.tll

Ls.lt
JJ-...,...-.ll (Saccharum officinarumL.) JS..JI ,.'. i -$+
4-tJl el$ d+1. ,i#,"Jl F 1*J.e + d Jill C\l) ,.,#$Jll

CL. p ' i-. *f ,Ohi-ili 26O.Jr*bru ebt}Jl

OtrJ ?Ji t GIS ,\Ji;. OIJ-,| elils- .,i--l y\^.i \r,i,Jl A}iLr

qil-,.3 -# -L;l kli3-: + 6..,^ ill U.,;t,-r*)-;;dc,
ir-Ur, ..,S-., ,-rf OrJ* ,Jlr ,rJf \+\.il1 J.-J ,-:S.^U iLa.
-p JS-,JI ,+ i J-* Ztt Cl +lJjl q,*al_rlt q1U J)
'f....-XU 

O,. S-l ,. '' i\f ,f )l-* O,U ,4+-,l-r^ll 4+JJ\ q-i.".
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-# UIJ,-.J .+ l\ ^J 3f#LelJj,#-! t'J-ll .S.r lJb-S

d,o-j- r-l-i.lr ii+.-sll 4+Jt-il qrr tl;ii-rf J 'Hl al 
r ri...l

crJ'-i.-ll ,. ' ill 4-6* !l-)l ;rt;j IJ t'r_1, Cl3 c,.,. ill

iiil kir "olgc crl,&J cri;rc Ct, c(Chilo agamemnon Blesz)

,(16 ,12,8) ff '.r-. g! ,,,. ill crLcl-,,-,l LkJl-l 6,,J"iJl

c7 ,6) JS-J|-9 ,.,. ill cl.* ir JS ,,s UF.. iji3 ,.,t,,:. ki-6

i.--lils. c/ !-lt+$ll c.rl 'lrJl ..r:+ al 
rri..,l Oi J+ .(19 cl7 ,15

L i- Jl qri dlf cSl.rrJ C A.lj; a.i! 4rir5 r.;;JJ ,:,...1i.o .,1;c i.iil

c.rl ' lrJ Ll-.Jt crl-,1..iJil e*)t*,.,. ell .Jril €lt)l q++ll

d,rL+LrJl 
"r:-+ pl ri.'. ^^.1 CdJ_l .(4) lr'lil<l tE-,13 Lrr:.^. ll

a-.,|_lrll orA cdJA dN .iii! i+t..oyl ua J^ll *t' qlt*t iplJJl

,# -SJl C+;. g. .S..,ll ,.'^ i,JJ- qJ^J 
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oLir crl+as qd ly-r-l r.Jf-ll qt cf L..* dlli Lf+ c11. r.Jfll
.(20 e l8 ,l I t3 ,21 irii."Jl g;ll

-il\ g;il o!. cr!.s *f 5*ll ,.,' i dA qJ^6 t$h .1 drJ+
.(1SSS 5 L99al OCtx" gg.lc dxr OhiU ,..{SJf

Table 1. Effect of leveling of sugar-cane fields on quantity
of irrigation water m3/Fed. during two successive seiNons
(1994 and 1995).

HigJl JLII+ 65JIl ct;r €t+.S

Quantity of irrigation
water/m3

1995 1994

€Dt tr..ll

Treatments

dr+ -l+lll !j.6
_r- 100/fd

,dl.-.^lt e.-t d]t isl rie .(13) lsraelsen and Hansen i}-lr
25 LC ,n d-S,',1 .?. (.,. :ll Ol+r gn O$$llie iJ$+e f t
..--b fd. JSre cJS da.ir {p r-IS cljl e.-l ,i!lr- JS ,-* i.rt

O!- I lltill+ il-)l U,. d$LJl -2-FIl c3rol OjJl dF.j3 oJr

H tttil\ qJ^dl crl+Lc i+# iiil ,#r -ril+" * J$tS 4-cJe

!':'1."s t dll. -ut ill il.olr.

:qltill ilrlJl ir G.J.) qt ll crlDt.ll q-f^ll A-.,ill (1

:ql' Jl o$.J] qi.ll ir..,ill

100 x (c.pJl .ue dL-.J* !l . ll cr$.J| *)

:qlEll ititJl ir (C.T.) l+jhll 6ti5lJ qrt ll ir*tlt (2
:!.-fl.lt 6tii5.t qj.tl i*.ill

100 x (,,,. ill Ol+o J)e .JU.,l * l+jhll .itnll *)

dF--ltt att-./Ohi /,., ill d....o.. .L.,-;i. ,:,t-rr US.IJ

0s rL ,+ i Ol++r Cr Ll-* rIS ZS o)J ei .i+c JS 0_l_l

iJa--"l1; i!-.."rll Winter Carp iit- ('ro\l''.^^.lJ iJ.lr. JK

,., ill uh-rc O,r J't.-o.JI Udii-.y dlliJ (10) Hebert

f-' t{+JL et Extracted Recovery Sugar ( ERS %o Cane)

:rrJEItS JSJI JJ,.-t r.,Lrs

-JS-ll dJ,.---

.qr.ill ul+p 6,,,. U-l$"-I .rr.-.I .rAI i+-tll xrSJl ,J. i j,*

al 
r:.i.rL drtJa--il| cs_lg F tl+:J !J;.3ll CSEJ drlr3 *f CSI

.o/o5 6j.".o -ric (5) 6lsil 4+Jt

&3U.ll3 6riEill

fJIl olar et5,Jf Js.,ll rJ.ai dJ. Lirs.r#t (1

g-1.1-;. ii"S .Jil 6i (t ,J..$+) t{dl' d.-J.}l GJtxll dJr

J-i ,cJ-il| "e-"Jl.jl fr" cJDtr e .sl3Jl Ohill .r'S^llj.JU t-pt

3 d-#t J-BXL-* 14i,.-;.-,r3,jll ,.,. ill dJ= 4JL q5i,',li .n

fdrr i ,', ri ,rrll .J-ri-ll ICE ,('f+'S" i;.77301 t l00/r-,

i+F-..ill iJt. ,,l irsll t"i , (\'s. i-2t^8410) .l+ o:+ r*u!
L+"S ,', i! O+'qrr 6(f*S" i2L9840) sltSi ipul 4#l-il\

sf ,9i.3-l .('la'S. i5^ 10705) iiJtLIl iJ.L. $r i*)Is."^ll .tJ.Jl

,J-il| f.-"J,.ll d 4lt+^.,3 e f"ll 4-"ii o$i!l !J+511 .,jlill f-J ll

e+ crt*-r-; .Cr).olJl dS ./ .r-Jl o!'.. crl+r"< .5l qltt "'JUj 6.
.l-- Ol-;.S ,.ri'f.-$ dlUA Ui dl3+, cLlg.^.,Jr.Jl U. )S crlJa*3U

cil.l 't cd o/o10.4 s24.2 t28.8 'c-;l-ri. e .ral*i,l\ fu-,li. .rjl
i-#t -il\ qJ-tll-l dr O-i+ Jlll! qJ^nllr dr.r JJ*U\ q;.ill

Lt.pJS,b-,l+U\ qr.",$ Oi 
'f-*f, 

-r+r-l ..JtCt ,+ ,ipUl

.S .^.lf ,.,' i ,JrL e d i^lii."Jl .r-lt o!. OllS ,)bif d
c.rl-.|; H dtilll cJr .iir t .qjl .!,. ol.S *f iy, 6i-3J

qJ^6 cJcLe al 
rr'....L rl-r-;i crJl olLe ieliS ui .r+l e{;s. 41L.,

8223 a 8715 7730

8745 a 9080

10348 b 10855

Laser leveling with slop
3cm/I00m

dr O-r+ Jllll lcJ-3
8410 Laser levelin g at zero

level

ipUl i-t. ill lrJ-i
9840 Manual leveling

l1r.J Or+ l.iJtLll
11543 c 12380 10705 Control

I

.(Yo5 15 .i.{. rb)
Values followed by the same letter are not significantly different
according to Duncan's multiple range test (P=0.5%).

,.. ill i-rit+ i+L-Il ile Js.Jl qJ...i d-lr. 1rJ-I JS (2
dJi..ll

oL-4. cr!.S d obirll JS" L 4*113. !J*ll L;^.,y.XJ[i p
,., ill 4+It! !La)l ,.ri JSJI ,.,. I .JJi- qJ-3 irr dUl ,Sjl
crpt...-..*,Jl Un ,JSl q-f.ll i*.,ill ,:,L.rs, g;,-h ,e dlliJ 6Ji-ll
,r-ti -S-,tt 

,., i ol+o sf (C.r.) 4+Jihll 6tijllJ G.J.) 4+1.-.ll

eilll JfullJ,.,' ilf .JJ.-.. it"S.:,1*s l*j, ,d..,*ll J-S

.Lt^.o)l ge dtrll Jiill \r\-'. d ,yr i.ilii-ll dil.tJl .,i

4-Jri'u d.tirJ Jl+l dr Ql .J-i+Jl e+.;l; :L.t -.Jl CrL*DL.Jl

dJ.t-.-. .-x+ cj-il| e--tl Dti iii\ 1+1.-.ll cr$.J| 1+...J sf
4.9'l ,3.01 a-rt I iJ-..i ,',li ... ,D, r- i-Jill qj--.fll

JJ*XI-{ dHJ-^tllJ L}-i.f J}llL+ qJ-fI dJ.lr. ,} o/o5-96 t
0!s,/ .,JtCt ,J' ,iptJl +t -il\ qJ-illJ d-i. OF--+
i-j-,;ti.o!l i.-Llr. qri 4+f-)l i*.i Or tlr.'- i..hiii. i,*,,ill gits

6-j.3 ' iJ ,o/o9. 12 ql-J i1."J ltrri,'.lr '.,rtlr (fu*, O$r)

q,-ill nLt-. ui eLil-b ..jtill r."rll dl '., d L"it n$S)ll

L-{t+l qJr"I i*.,ill dr4ir ,*f tcrt . tiJi d.-,+Li .l+.t JJII+

ed,.-ill LLt'- .# i-ii-Jl dlE Ue i+il3l! ,.,. ill opL";
i-{t -)1 L -..53.c Jt--rieyl ..,j l---l1ll rio-l .iptJl l#L-ilt{
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,rl 15 JJ i-it4lg .,.'' ill cJJi..d.rjl .b ir'.j{S i}S

l:i ir iJ-|1 ;F.3 lJtjl i1.l Oi .J' ,JJri oLl; r'ria-)f

,l2,ll ,3) cs2-Jf ,., ill 1+it3 J"Lii./ j3l, dll &lJ'll
i-i.S dJfi &Jt iro 1."lllll .5^ dtil.sll ,'.1 JE L lur ,(14

'Hl q"S dt--. I U 0/o26.5 n-;lri.o J*.,-;i"f i-si."Jl .f-!t .l'1.

tliltlt+ ,-1r";l IJS Js ^ji 
.fi ,JJJIU qr^ill cryL rsi lsii."Jl .

t-it-"ll .l-..o. i-t-1.,.(a+ d it"Stf LLr t{+E-3 Cl ,Hf U"

LrJri iol -..n &J 'JS."ll ,., I drLDl, Olr U.b l{ i-t+r

Jt r,! g. 0/o6.':-l .rlla'....'.J ipl-l;ll dbll Lt ". 6^ o/o2.21

.(1) ioll;ll '!r.

C+ttl /ilill .rf Js-ll tr..i djr. 'lr*i JlitJ (3

ril..ltl iD .i

,;S-.'Jl , .,. I Ll..^.o-. gl (3) .J,+l\ i-nJ.ll dEill J;.E

d+.,....., r i L,lJjll f_rA cDt------- e -rrl5Jl dhill Otl\ l.pi.

dDt t--l (++.lt e43.08) t (46.66 e45.321 i-ii s-l'i
c3l-)l|.JtCt ,J' ,s!. O-* JJTIII+ qFllr ,clr+ Jlllt+ lr.ill
30.22 o-;l r io )l ' -,,"1i "' Cl ijJlLIl iJ.t irt qrf..
..JtCt & e i.el-,;-jl \r-..Jr. ,/ J.lJl UhiU ,.,. I Ch 32.77 t
a-+EIl i+-*11 \r-i fret+ Jii iptJl qJ^fill iJ.l,. d lXJl tl

J-lt[t+ qJ*tll ilt C. Jaii tlrt . .-,il'.if3 JJII{ 4+J^nI iLtJ

jLiJl i.. i;.lftj qJt J iJS.Jl ir OtS ,i.el-,;-,!l \r-..,Jr. ir .JS *f
c45.99:/lJl Fill & eiris.".ll qJ.nll dr).tJ tiij t*l_lts

JJII{ qJ^nll dDLl'- ir ohr/ot 31.50 l.-=jr 37.79 c43.90

,i-j_lliJl eJL.l irrtJl qr-ill ,d*. O-i+ Jllll+ qJ.ill ,cl,.e

..JtCt .,J"

.(1995 3 l99a) OCEi. irs u rlll a a-ll ...^ :ll fuili.' LL-Yl qp .,.- :ll JJi- lrr-t -,1r,. 
k .Z rtrs+

Table 2. Efiect of difierent trcatments of land leveling on C. agamemnoz infestation in sugar+ane fields during two successive
seasons (1994 and 1995).

L;rsr fu^fi.lt 4+.*ill 4{L..Jl €t+.)L*X i+Jf.$ i+.ill
'st+.S 

L uJEr

Ohi l'e lt;.Il
M.Quantity of
water 1m3fi'eO1

oh circular tunnels oh infested intemodes

l-.i_ltiJl lLt ,ri qt -)l i+, u,ti uB.^.,J.11 )S qrr drtd."lt

a'j il+.-""t1 ,-el l'. o-c, 'o2e 1.6 t 2.L ,3.3 Jhi.t ,Jti &ils

.dtCt & eiplJl fuFll_r Or+ qr-ill_, dr.r qr.ill dil.l .

sl ' r- .# qJFhll ,rtii!t+ qt-yl ir."t c$tS :L;trll dtllfl
cil.t-- .r-j Ulr... ,it ,,J-il| lelJj,ll e,-r. qri G fJt ,., I

,!. r- t-;-ltill il.t--. ue (+ o-r\ -li dt lt) JJII+ qJ.ill

j3ua) ,Jt-ltt ,Jr eo/o21.33 e 10.33 fi.33 qtal iy"t crtri

L{t-J it ..., r', ii- .ii iplJl 4#L-il! 
^+J^dl 

iLl'. Li .(2

iCr-.tll cJ.L.-.I i-..tll-1 gts el_y Lttir- * 6..;,r; 
o/o14.00

C+ 61 ;t'Jl fr.ll dt3i,'.-.-'31 .ij-,;IilI iJ.t. Ji JIX\
,jl-ii!t{ t-{t-}l i1."t *f t+Jt'- tiJi.',L-l ri qJ.nll cDLt'.

(py )SI idJ3hll ,tSltl i4t -yl # .L-jU erL.,-,3 .rJJihll

e2.9 Jhi.f ,J"i clils tJlill fLU. ,.,f r+*tll Oi g** eic,l;-,/l

d- +.t J-EIlt+ l+Jdll dil.lr- $i e,oiJl dlE slc 'osa .1.6 t 2.1

..JtCt ,J' elptJl lFll-r dr Ofl Jlllt+ qr-nllr

5-Jl ,., I dA !r.",1 Oi .JCl i,F+ liLll dtxll (J.

gt-S1 ,15Ji..all ,+. ill {.i. t! i'1t-}l i*..,, ,Jhir d e+l-l -'*,L

i-j)i o-;l.t-L d-..F Jj=lll iJal..3,, qJ^dll Cr^i LJie t+l+ hA

.d)_L)l ,Je dr O-r+ Jlltt{ qJ-rI j ..f. iit jsl ol-rl+$i-

crJl o!. Cj, eiLs itl"" ef fb JJ+ '. '' ilf dF qJ.J n -
iL-.|1p lSId.-"Jl .f.--Jl .l+. it"S dhir d ,.,.r ,LJJiJl qrr

4-{Jtjl i.L..,i uraii ..& g;Jri iFU glo d"., dlbJ ,ct ..o.-ll
,. . I cJr-i- ..r! i$Jl lLii *f ;st* .-bA -i9 Cl: i3-,ill

,# L-{rtil i+"J ir# it+r. iDtc, cltiA Oi e+lrll 9.r .;S-Jl

{.itt_", drt-.ll ,-r" dlli c$ .ri-l .!itilt{ drtts}l i.r^.,ir ,JJi-ll

l-rt -)l i.,-..,i .# ".JtJj &-9c- JJ Jl.ii d{;r (l2l Isa \p pli

r-r \r''r '^'l ''!' ,c,Ji!lr !-ll iHl 6..iil1 dJ$ Jie 4rJihll .ilii!t{

1995 1994 1995 1994

i1;r.itt €DLtr.
L,eveling treatments

7.83

10.67

14.67

22.83

8.33 B 7.33 B

11.00 B 10.33 B

15.33 B 14.00 AB

24.33 A 2L.33 A

3.18

s.04

6.57

10.47

3.35 C

5.13 BC

7.t7 B

11.82 A

3.01 B

4..97 B

5.:96 B

9.12 A

8223

8745

10348

I 1543

dl"r Jllll qJ..n

Laser with slope

dr O-*+ Jllll qJ-t
Laser zero level

Lrl . ill qJ^J

Manual
tuJrLlr

Check (without
.YoS 6.tu sie OISir .ltli. ) Lf: tu'ts liEf..:.r..{l 1...1 1S. Li.Jr{ lsJ*f.I /i-;)lj rr-:ll 'F l5- LJL ed Ll! dS

Each value represents the mean of six replications, values followed by the same letter (s) are not significcanfly differart according to Duncan,s
multiple range test ( F0.05% ).

(1993) 2Jre e15 $+. .i,,,.-.p$ .rl+illl ir-tit ih. 62



.(1995 J 1994) ils[!. ira-r. dili "s-tlJ .s-ll H.-r ila du sd JS-ll .,'' I d.li. ',]'r i31i .3 dr +
Teble 3. Cane and sugar yields as afrected by different'treatments of land la,eling (199a and 1995).

L"JLJ|
Mean

( otS lrj"l Js*ll Cn
Sugar yield (tons/f,'ed.)

( OtS lr}^l Js*Jl .',-i Cn
Cane Yield (tons/hed.) Olsi I 'f Lsii-.tt

M. Quentity of
waten (# / Fed.)1995 1994 1995

i{rn,.l!l sDLrLr.

L,eveling treatments

5.35

4.86

4.07

3.24

5.68 B 4.93 B

.5.38 B 4.34 B

4.49 AB 3.66 A

3.87 A 2.61 A
3.97 * 16.45 *t

46.66 C 45.32 B

44.71 BC 43.08 B

37.g6',.AB 37.62AB

32 .77 A 30.22 A
5.19f 6.66 **

45.99

43.90

37.79

3 1.50

8223

E745

10348

I r543

dr.t -l+lll qJ^6

Laser with slope

dr O-r+ -UIII qJ.i
Laser zero level

4#t -itl qJ-i
Manrnl

Check tuJtLIl
(6F ' value F'

.%5 6 i- .rr drtsrr .;tsi. ) ' LF' lfrl- libi..'.-rt lat !!r si5.p LJ$JI ;ti.,1)11 l3lJF 13- l-i. &.3 L$ ,5
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Table 4. Economics of land leveling in sugiurane plantations.
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+2.06

+1.62
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554. I

1304.1

I r 16.0
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+t2.40

+6.29

t20

t20
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laser with slope
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Values were corrected for the production of the rmtreated check.

Net return (cane) = (90 LE Price of came (ton) x quantity (tor/fed-kveling cosUfed).

Net return (sugar) = 1600 LE price of sugar/ton x quantity (ton/fed) - 1000 LE production cost.

Abstract
Karaman, G.A., A. Ghareb,.d Abdel-Naby and M. Embaby. 199E. Effect of Land Lweling on Chilo aganemnon Blesz.,
Infestation in Sugar-cane Fields of Middle Erypt Arab J. Pl. Prot 16(2): 60{5.

The direct effect of sugar-cane fields land leveling on the quantity of irrigation water, as well as, the indirect effects on C. agamemnon
infestation (l.J o/o and C.T%) at harvest time and cane and zugar yields were determined. The economics of land leveling application were
also calculated. Results indicated that the irigption water quantity/Fed. wasreducedby28.8,24.2atdl0.4o/ofortheheatnents oflaser
leveling with slope of 3 cm /100 m., laser at zero level and manual leveling, respectively, as compared to the check . All treatments of laser
with slope, laser at zero level and manual leveling showedlowerlevels ofChilo infestation (I.J% andC.P/o),(3.18% and,7.83%),
(5.05% and 10.67%) afi (6.57Yo and l4.67Yo), respectively. The mean infestation level in the checkwassigrificantlyhigherthanall
treatments (10.47% allrd 22.83o/o). This apparentlyconfumtheindirecteffectoflandleveling onChilo infestationthroughregulatingthe
irigation water quantity, hence reducing R.H.% wtrich has a direct effect on the pest activity in sugar-cane Iields. kr addition to the
advantages of reducing the quantity of irrigation waterandCiiloinfestationlevels,thelevelingofzugar-canefieldshaveagreateffecton
increasig the net return ofcane and sugar yields.

Key words: Sugar+ane, land leveling, irrigation water, sugar borer, Egpt.
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