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Ke) wordt: ghphasnte, itrogenau: additi,-!.\ /tltfin|o iun slll/ijte.
antna iuit tlilr.ne anll wee). rl)at?r hvlcinth

I. INTRODUCTION

\\'ater hlacindr lEtLlthar itl./'d\r?(r (\fafi)solns Laubl i( a
perennial llce Iloaling aquaric \c.d lpe!iei lhat belongs ro the fanril\'
Pontedcriaceae (Tackholfir-19ri).ir rs a serious pesr in nran! lropical
and sublroplcal counrries nI tlte nnlld (Pieterse 1979. I_abrada
l9q6)ar1d in LS)pltKhattab and Ii-Charabl\ ]936 and {fialta t998).
lhe ercessire gro\1lh of$ale. hlacinrh caus.! a ierious problem as
ircrea,iins lt-.js oi Baler. ifcreasinq sillation_ chinging n \\ater
.hemrslr]- lbilructi,-1r and reduciDg rhe ilshing (t_abrada tq96). The
cr:,nLrol Lrfrarcr hrarindr i5 a dilficull usk. Ir Eg)pL, \raler h)acinth
raj rontrlrllcd in the past by using the chemical me$od (atrazine
herbicides) as a nain 1ftrl beside the mechanical nrerhod. Ilorle\er.
the public opinion is strongh- ag&insr the use ol chemical control in
Nile later which is used for irrigatjon and drinking. Reccnrl], the
strateg) conlrol mai.l) dependiflg on ,nechanical control wirhoLrl
soi\iDg water hlacinlh problem So. *e ireed ro usc .hemical conlrol
agarr 1br succes\1ul $afer hracinlh contol (;hpbosale has been
rcporled f(n conr.ollinc ualer h\acindr.nd ir is appljed ar rhe ratc :-
31b,'acre (Ross and lembi 198j. lshnr and \lcraco 1991.\ alt3
and Salib 1999j It ls lhe lalin .i]lc fbr usc in \\arer a|d had modcrar.
loxiril) (LD, l9al0 nrg,kg) and ls n(rt ff Lrnal i. rlsh (\.1unl\appr ..
.r1.. 199j. Kruger r/.r1.. I996 and Olalet. and Akin\e'ntu t9c6).

Salisbury er a/ (1991) nrenrloned rhar gl\phosale mi\ed \1ilh
addlli!es (urea. amtuoDium but.!1 phosphalc and ammoniunl
phospharc) lo spra] solution enhanccd glr-phosate acti\,itr- on purple
nulsedqe. Also-.hc\ iound thar gl)phosate at 0.42 kglha rnixed rvirh
amnlonium sultatc al 3.il kgha was more et't'eclivc 1br coDrrollirg
johnsongrass tsorlhun hdl(pe sel comparcd lo glyphosare at 0.8.1
kgha. Donald (1988) repotcd that gllphosaie al 0.56 kg/ha mixed
whh arauorriun suliate a1 :.8 kgiha killcd fo\rail barlel i1Lrderfi
jubatu t L ) \aje"aja ard Malr-sial (19911 mentioned rhar
ghphosal€ rates from 0.2 to 0.5 kg/ha nixed $i1h ammonium sullile
ftonr 1.5 to l0 kgiha killed quack grass t.ltrL)plro r.pe": i.L.)
Beau\.l.The additivcs such as arnnoniurl sulfare and urea are use.l ir
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conrbinel;crl \\ irh glyphosare to mairtain its optimun) activitv and
reduced iis rate lSullunnamek and Parker (1975). Donald 1988.
Nalc$aia and N'lat\,siak 1991-Redd) .rrd Singh i99:. Corct and
I l'dr.( 0J: arJ ll \l:rr\ uqq,

Su*ankehikom (199?) rnentioncd rirar Cr'-glyphdsate at 1.5

kg'ha ni\cd *iih I9'o ammonium sullate ircreased its ph]1o1oxicil)
aDd its pinelration inio nulsedge leaves more than thc addition €ither
one :rlc,ne in the green house.lhe increasing penetratior of Crr ,
gh phrsal. iirt,) the leales mal changc glyphosatc moiecule to a morc
readilt abrorbcd forrn N-Hr or from SOr co plcxcd directly wirh
gltphosate m.le.Lile ihrough dre phosphonaic and carbo\ylatc groups
al1d rclulled ir a ncrc rcadill absorbed lbrm. Thelen e/.r1., (1995)
,r<n.J c.l Ih.'r'- rJJir ... r ,:L',rhcrrr r tlrr.r.al pr.p\rlr(. J'll,r
.n a\ {. lurnr,..r | ,e l,. r' shul ( gl}tr..a e..u d

dire.il) pcnelrare rile leet
This inrestigation armed io siLid\ rhe !-tlect oiEllphosate nlixed

qilh nilrogenou! nddi(i\!i .r !rru!llinq water hyacinth.

2. }L{TERITLS.{-\D }I-ETHODS

Three experinents 1\ere oonducted. in a *ire greer hoLrse (tuo
crperimenis) ard in irrigation canals (one experinrenl), ro slud) the
cffscl oI glyphosate(herbicidc) mixed $ith nitrogenous additi\es on
controllirg $ater h)acinih du.ing 1999 and 2001 summer seasor!.

2.1. \{ire green hous€ experiments
\\-arer h\acinth plants were collected fiorn a dense stand uhicl

e\isted in [llomnriir irigation canal at Ciza Corcrnorate. Thev
*ert corrducted tiorn l-6-i999 to 8-,--i999 and rcpealed fiom l5-l
1999 ro l9-8- 1999.

2.1.1.Eight treatmen{s 1lere used in the l" expcriment as follo}vs
I untrcated check (control).
I Cllphosate (Round up 1E9; Sl = 1694 gl]phosate) at 909.r.i. /lcd
i Glypiosate ar 90gll.r:iicd. + loj,;(i\l]])rSO..
,+-(jl) phosale al 909 d' /.ited. + l% lN Hrr SOr .

5'Gir''phosate a! 909 ai./fed. + 19illtea.
5-Gllphosale ar 909 41./fed. + :r; Urea.
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7-Gl)phosate at 909 .rl.r'fed. 1% NIll NO:.
8-Gl\ phosare al 90g al ,/Ld. + 2% Ntlr NOr.

2.l.z.Eight treatm€nts riere uscd in the 2"d €rperiment as follolvs
1{ntreared check {control)-
2- Cllphosate ar 180 S.r.,. /led.
l- Gllphosare at 180 9,r.7: rfed. - l9; (NHr)r SOr .

4-Cllphosate at 180 g.rr: /fed. -:94 C\lL)1 Sor.
5-Cl),phosate at 180 g a.i ,/fed. - 1% Urea.
6 Gl)lhosale al 180 g.r,l r'fcd. + l% Urea.
r-Gl]phosare at I 80 g .r.,. 1ted. + 19.,;NILNo:.
8'Ghphosate ar 180 g d.l ,lfcd. + 2% NHr NOr.

The plants rere spraved after one \,rccL lrom canal collecling
b) glyphosate r\i1h d. wlthout three nitrogenous Lrtilizers. Plastjc
p.rts oi (4 L) capacit\ (20cm in diameter and I5cm heighl) lvere used
Eacl pot contained 2 plants. The plants had the sarre numbcr of
lear'es(5-6 leales) and fresh wcight(:5-50 g). the rreahnents \\ere
arranged in a complete randomized block design \\irh .1 .eplicates.
Thc pianls lvere watered daily in order to mainlain water level.

Data recorded *.ere as lollows:
l- Survival plants nunber/pot.
2J,eaf number olslln iva] plants,irot.
.i D$ $'eig|t 01'su.\ i\ al planrs (g) poi.

2,2. Canrl experiments
T\\o irriqation canals at Bahteem. Kalu-hi,r (;overnorate inlejted

bt- \{ater hvacinth planls !\ere chosRn. Each canal Nas l00m loltg and
I n wide. ln cach canal onl) 280 m \\ere spra)ed by gl),phosale at
180 g.r.r..if!d. mixed $ith l% ammonilrm sullate ir L'] canal and
ri\pro.dlear ilucd, tcd.$itlr -'o ,r(ai, j cdnil. Ihercmarncd
(20 m) of cach canal lras used as untreated check (control) jn l99g
season. In the sccond canal l20n were sprayed by glvphosate at 180
g a.i .{ed. mixed with 21,; ammoniLrm sulfa{e in i'/ canal and
{l)nho."l. Jr .808d;. led. $ n l0o Lre- ir I cenal VerIuhile.r,0m
lrere sprayed b) gl)phosete ai 180 g dlifad. alone and 20m rvere
used as control f'or each canal in l00l season Thc application was
done in 28 8- 1999 and 2:-8-2001. In 16 9,1999 and I2- 9 - 200 t. rte
trearcd and untrealed $ater hvacinlh plants /mr tor 4 repljcatcs vere
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collecled to eslimate the following characters:

1-Survival plant nulnber. 2-Healthl leafnunber.
3-Dry weighl ofsurvival planrs (g).

Dala wer€ statisticall, analyzed according to Snedecor and

Cochran (1982) and L.S.D. at the lcrel 5o/o lor conrparisons b€rwecn

the trealmcot means.

3. RESLLI'S AND DTSCUSSION

3. 1 wire green house [xp€riment
3.1.1.tlnder gltphos:rte at 90 g l, i./fed.

Results in Table(ll sho$ thal plani nunlber, leal nurnber and

dr-\' \yeiBht of \\ater hlacinth wcre decreascd silFificantlJ' when

treatcd rvith gllphosate at 90 g rJ i.i fed. alone and or mixed *i1h
anrftrniLrm sulfa!c- amrnonium nilrate and urca as compared with ihe

cortrol ifl thc t\\o perlod. e.1_ erperinreni.
Cllphola1e al 90 g,r.l. ild mixed wilh 29l, ammonium ltltale

ga\e the highe\I monalil per.enrage olplsnt number/pol b) 50 %

in both peiioas as.o pared $ith contr.ll. \lean$hile. $e mortalily
perlentatL o planr rr,rnb. p',o\;\o '"1( a o0; ' l<J'Jl'rr'
$a. 1- j r't bulr p.fl, dj .. .Jmn"rJd '!!lrr lhc.onrJ'.

The highest reduction percentage of leaf number'po' \tai
obtained from gllphosate al 90 g .r'i.lfed. mi\ed wirh 270 aolnlonrum

sullhte by 90'% in l" period and 83.1 % in 2'" one as compared

\\ith the co0trol. Meanwhile, Gl-,'phosate at 90 g .I i ifed' alone

rcduced leaf number/pot by 17.59/" in l" period afld 509; in 2"'one

as comparcd \1i1h the control
it,. Ligt,".l reducliorr pcrcentage of *'atcr h)acinth dL1

,,<rrhr o,,r sa' oorairred lrorn.el)fhJt. c,rl aUgl?r. i(d'nr \<d ill'

Lin'nr,r,ium 'ullrr( b] qO.o o" rn ocrrod and 8b 'o rn : 'or(
as compared \rth thlr control. Mear*hile- Cl)phosale a! 90 g a r /ltd
alonc reduced dry neighrpot by 48-9 % and 5'1.1 % in the l'' and

2 perlods.respectitelY.

3.l.2.Under glyphosate at lE0 g d.i/fed'
Resuh; in table(2) shoN thar plart number. leaf number and

dry weight ofplants/pot \\ere decreased significantly $ith 3l)phosate

at 180 g a.i./fcd. alone and ot mixed rlith ammonium sulfate'

.
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nitrate and Lrrca as compared \ith lhe conn'ol id the hlo periods ol
thc experiment.

lable (1.): Effect oI sptaying glyphosate at 90 g .rr./fed. alone and ni\ed
rvith uror! ammonium srlfate dnd ammonium nitrale on }}ater htacinth

Ihc highcsl mortali! ferccntage of waler hyacinth plants
nunrber/pol $as obtain.rd lrom gllphosate at )80 g a.i/fed. mixed
n ith :% amnl,i,rium sulfate or mi'icd *ith : o, urea b\ 87.5 9'; in t\!1,
ireatments in bo$ periods es compa.cd $ilh the conlrol. N{ern\thile.
gllphosalc at I80 g .r i 'l'ed. alone reduccd pla.l nurlbcr b) 62 59'6 irl

botlr peiods as compared !o the conrr.l.
The highest reduclion percerlagc ol leal rrumher'pol qas

obtaired from gllph,.sate at i 80 g ai.'t'ed mi\ed \\ ith : 0,; afllmonium
sulfhte or mixed wilh 2 9; urea bt 95 9,J in each treatment in the 1"
p(r.odbnd3o dr,Jal..o0.,e pe-r \-l i,'rh( I o|ea'.ompared
*irh the conlrul. \lean$hile. the reduction percenlage of lealnumber
bl gl) phosale ar I80 g d.idcd alonc \\as 80 % in the 1" period and

73.9 % in the 2"' one.
The highcst reduction percentage of dr)' $eighl/pol l\as

Dbtained fio,n glyphosateal 180 g.r.i.,rfed mlxcd \\ith 29i, aminoniunr
sulfal! or mired with I9.,; urea b-v 90.7 aDd 91.,1"/0, respcclivel) in
llr< , pcrruJ,lnd ol.: ard el.h o0.rc.pcct.\(l\ llr lhe: ,n( r.
compared with the conlrol. The reduclion percenugc ol \\,aler
hyacinth dr-,- *eight by gllphosate at 180 g d.i.,'ied.alone $ar 7,1.99/0

Iant trurrlber. leaf nuDber and dra weisht
l 'pernrd (1/6 3,I tr99) 2"period (l5rl- i9,,8rt999)

Glyphosa!€ ro{rt"!So4
Clyphosare '(NHr)rSOl

Clyphosate i NHa NOI
Ct}lhosale + NH4 Nor
r.sD 5%

90g
909 I I%

909 +19i
91.rg 12%

90-s - ron

9Ae +2'h

200
12i

0t5
r2i
t00
!61

10.1r

i.2i
22i

+ Lr0

:.00
525
:t 75

1.05

1.20

1.56

2.15
tl:
1.90
2.0i
1.12

100
1.2i

0.ij
lt:
I (r0

06i

10.5
5.2i
.1.0!
l.h
425
2.00
5.i0
400
1.2 r

7.18
3.41
2.15
1.05

I0l

1.85

2.94
1).42
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in the l" pcriod and js.'l 9'i' in the l"J one'

Irble (2): [ftect of spra,r-ing glyphosatc at 180 g 
'r 

i /fed alone aIId nircd
Nith urea. ammonium sulfatt and:rmmonium nitrirte on $ater
h]acinth

. [ ]!i!!!11!l1q

3.1.3. lrrigntion Caual Erperiment
If.siitts in taUt.(l) ihow that sun'i',al llant nunber' healih]

leaf nnn:bcr and dry $eight of plantslnr \\'er'e dccreased signillcaotl!

\,Lh lluho-alc ar IAu e ir. lcd. ".rne ' r rrri\<'l $ rrh l0' itrnfl onrr m

.ul ai. "r m.rco $ilh l^" LI(- rr Irriear'o- cat'a 'a"' m|arcd sith

itr" 
"nnl.ot 

ln the 1wo seasons. Glyphosate at 180 g rl'i'lfcd nixed

*ith 2oln ammonium sulfate decreased plalrt number, leai number and

or\ $cir-rrl ..rpl,lnlrnl h\ 8{.ll. oi-r arrd o:'8lr 0o' re'Nclirel\ ir'

Itr. t ,ea." r .nJ 8q.- l.a: Iudld'r5 -:. rc',.<.rr\e,) i| he I o-e"'
..*".*-f ",'f, 

lhe.onlrol \lcenrhi'c. ll'oh''are 'r 180 e u''' 'ed

nrrr..u *rr ' 1"" ure, o..rec.cd ll'(.drrrL .l'draclcr\ o\ 80'oo q0'l and

ei 7l o. relDecl'\el\ rr, rhei 'ea.u) 'lnJ 88'4b o" a'rrl o: _2 0o'

r..oe,rrr.t. irr lh< -" une a\ !cnlpdred $rlh the Lo_lrul 'l'c

'"0'',.rio, 
p"'..',,ug.,t pldnl 'Lmbcr. leJfrrurnber nnd dn serBhL b\

rhnho\ole dl 80 g .r. fcJ. .rlJnc $a\ )8'q-' -)'0< and -"11 o 
''

.',r*,,r.ft i" Ilrc-_ rea\'\r. \u rctsru$Llr so' re'o'd'd a"er tlrc

anolicatiun. hc.c 'c.Lll' rllal hc Jrre r" thil \H in'r'r'cd rh<

n"narat,n and lrar'l^(arl 'rl ^i !llplro5rie' therb\ ir*reasiDb il'
in,i.in. I',.." re,.rtl. ar..in dprccm<.rr sith lho.e cb'rrn(d b\

shillin; er.r1.. (1990). and Salisbury '1dl.(l9r)l)'
in perr.ral sl'nn '.aLe iilorr. dr uu & r80 c 'rl l'c'l 5h'$eJ a

n, r,irrrrl r.ductron.l dler l,]ac'nt" p'drrl rrlrrnber' lcrl numb'r dnd

dr;- rveight in both pcriods as cLrmpared $jth the conlrol' l-he highcst

: 4ll

0..r3
0.9i

204

0.75
050
0.25
0s0
02i
0.?5

t00
2.r10

l.2t
1.50
100
2li

1.88
1.05

070
lll

t_81

0.75
0.t0
0.25
050
025
0t5

2.00
0.75

1.25

250
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reduction percL-ntaEe of planr number, leaf number and dry Neighl
was obtaincd br gllphosare ar 90 g a.i./led_ rui*.a 

" ittr :-o/o
ammonium sult:tle tirllo!}ed b\ 2% urea and l9lo ammonium sulfate
in bofi p.riods as cornpareci rith the conlrol t;, ;; ;;;;,;;;;
e:rperirrcnr. planr number. teafnumber and dry rveight offhnts rere
decreased tigniil.anrl) br gllphosare ar J 80 g a.i /fed mix;d with :%
ammonium sult'ate and :9,; uree in bolh periods in the Ereenhouse andi.r,ear.or, .a.,, r\FJ n,en. r -ar o< c.,nctudio rhar r.rr-
r)r p!, .., . : .8lre../..e0 n..\co s,.h_o ar rnoni-_ .rrtfa.c rr l"i
urea is recommended lor contmllinc rarer ir\,acinth in fie canals
* ilhour regiol\th.

Tabk(3); Effecr of glyphosar€ at 180 g.r.j./fed. alon€ and mir€il lrith 2 yo urea
or 2 70 ammonium sulfate on rrater hyarinth platrt number, leaf
number and dry neighr (g)/nlr in the irrigation can;ts auring f99l ana
2001 seasons.
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