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ABSTRACT

The rnature plants of water hvacinth were takat to evaluate their
effects against rodents as a natural rodenticide. \tr'ater hyacinth plant *'as
baited with crushed maize in different ratios Free-and no- choice feedirrg
test provod that water hyacinth baiting systems were eflective against
males and females of white norway rats ( Rattus ntsnegicus var. a/6ns/ to
be palatahle and causing lethal symptoms and completely dr:ath after 8- l2
days of fcrding. It ras found also that, the blood contents (haenroglobin.
haematocrit, RBC'S and WBC'S) as w'ell as sGpI'and sGOT enzymes
were highly affected in both mde and female rats u'hich werre fed on *'ater
hyacinth baits leading to death.

INTRODUCTION

The rconomic importance of water hyacinth (Eichhontia
cra-ssipes') has been investigated ail over the worlcl by several
investigators. It is considered an acutal or a potential major aquatic u,eed
in tropical and subtropical areas and a lot of money has been spent for
controling it The mature plants of water hyacinth lose abour three time as
much water through evapotranspiration as it is lost from evairoration of an
equivalent area of open water @entor. et al., 1978; Brezny and Sharman,
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1973 and Obeid, 1975). Obeid ( 1975) reported that the specific hannful
effects of ivaier h.v-acinth are the problems of blocking the sui:tion lines of
irri-sation []ijmps. obstract the transportation pievents fishi;rg as t,ell as

providing a suitable brerdirig anij nursin-a habitat for mosquitoes Cn the
other hand, the utilization of -n'aier hyacinth was suggest*J as manure
(Finlow &rrd Mcleaa, l9i 7); as fuel (Umschau, 19771, as fodder
(Chatterjee and H.ve, 1938) as.well as ral,l,materials in industries of paper
and plasic ( Nolan and kirmse,1974 and Zemrda et al.,.!978).

These 'different aspects prorided an impetus to utilize water
hyacinth as fresh or dry powder-ed baiting w'ith crushed maize to be

evaluated as natural rodenticide asainst rats

!{ATERIALS AI{D il{fTHODS

I- Tested I'lsnt :

Watet h.vacinth (Eichhomia crassipes) was obitained from
AgriculturaLl Research station at Abbis, Facult-v of Agricr"rlture, University
of Alexanclria. The plant was used as chopped water hyacinth baited with
crushed maiae or it was sunny dried and then baited as powdered dry
plant wrth r;rrlshed maize at different ratios.

Il- Tested A.nimals :
Tested white norway rats (Rathts norvegicus 'var. n/bzs) rvere

taken from a colony raised in the rodent house of Pesticide Chemistry

Departnrent, Faculty of Agriculture, Alexandria University.

III- il{ethods of Testing :

A. lYo- and Free-Choice Tests :

The w*rite horway rats {Rattus nrtrvegicus var. alhus) were caged

individualiy' with adequate water supply. Rats were precondi'tioned to the

non-poison diet rvhich was the crushed maize, until starting thre test. Fresh

bait and clean food pots were pror"ided daily (E.P.P.O, 1975)

One oup contains poison bait (No-choice test) vl'hereas two cups

(Free choice test) were placed inside each cage, one contairLing the non-
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poison bait {20 gil crushed maize'} and the other r:up containing the

poison 'b&it (20 gm of mixed plant and crushd rnaizebarit). Dail-y- fresh

baits w.as supplied aad ihe positron of the two cups \&'ere interchanged

Untreated rats were cotcurrentl;.' caged in separate ca1rcs n'itlr non'
poison bait (crushed maize) Ten to fi,''entt'- five rats were used for each

treatment. The results \{'ere recorded daily as bait $onsumption ( poison
and non-poison baits) The total consurnption of non-poison and poison
baits/rat/da)' were reported. The average amount of consumed poison bait
in gm/I(g body weight/day and gm poison bait iKg borty r*'eight until
death were calculated. The mean percentage of palatability e'as

determined by the following equation ( N{ukatha et al., l97lll,

9'o Palatability =
Mean consumption of choice poison baiti 24 hrs

xtr00
Mean consumption of choice non-poisorr bait/Z4 hrs

Mean percentages of mortality and time to death were reported.

The data express as mean:l standard deviation (S D)

B. Biochemical Measurements :

l{emoglobin detennination as gm haemoglobin per 100 rnl of rhe
blood (flb%) rvas conducted according to Wintrobe's (1965) method.
using Boehring lv{annhein Gm bH Diagonstic Kit. Haematocrit value
(Hco/o1 \4'as measured by special centrifuge and the centrifuged blood *'as
read by' a special nteasurements of haematocrit. White blood cells
(UtsC'S) and Red blood cells (RBC'S) of prepared bloodl samples r+'ere

counted by using the haemocytometer (Dacie and l-e*'is. 1991) ln vivo
determination of glutamic- pyrur,'ic transaminase (GPT) and glutamic -

oxaloacetic transaminase (GOT) actilities were based on the methods

described by Reitman and Frankle ( 1957) using Boehringer Mannheim
Crm bH Diagonstic Kits. Untreated males and females (lbd only on the
normal non-poison bait) were also concurrently examined under the same

conditions;, Generally, the results are measured as reduction or elevation
percent of blood content or enzyme activirv* according to the follou.ing
equation '. % Reduction or elevation : 100 - (Treatment/Control ) x
i00
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RESUL'TS AND DISCLTSSION

,{. Free and lHo-Choice Test :
The resutts of free-choice effbct of crushed maize combined with

diffgreilt ratio of powdered ,leaves of water hyacinth li,Eichhoruia
crLt.Jsipes) aglpinst *.hite nonvay rats {Rattus norvegicus var.,albus) were
recorded in 'Table {l }" from w:hich it could be obsen'ed that rnales which

',,;ere fed on bait rvith rotio i:1., were sr-rsceptable with 27.ti gm poison
hait/rat and 999i, palatability leading to l009zt, death within 12 clays .

'Iable (ti; lff're.e ch*ice testr of crushed maize: dry powderr:d leaves of
water hyacinth(Ee"c& hornia C'rarsrpes) with di{fr:re*t ratios

hi

Females were more affected with 21 5 gnlrat and palatability

equal to 75% which caused complete death during 8.0 days. The ratio 2:1

(crushed maiae : dry powdered leaves) was found to be palatable to males

-1 lE-
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with 78.3% by consuming34.z gm /rat to cause l(f,6 death in 9.5 days
concerning the highest ratio of baiting systeng I.2 (crushed maize . dry
powdered leaves). it was ftrund that, rnales were less palatable with 34.6%
bv consur.ning 21 6 grntrat dudng 12 days for corntrilete cleath, whereas
females were more palatable for the poison bait syst,em (l:2) uith gs.gaio
bv consuming l8 4 gm1 rat within 8 0 da,vs for r 009i, death.

cienerally. the observed srnrpioms on rats {bd baits of R.ater
hvacinth were drr:ppin-u of hair after three days of feeriing . haemorrhage
from the mouth and legs which was increased rry.ittr increasing time and
amount of the water hyacinth baits consumption.

Bleeding from eyes resulted in the abnormal eyeJid of rats become
niuro\4 and finally closed *,hich lead to blinded rats wil,{r sorne swelling of
face. The fu rats died srfter diffirrent periocs ,ceperrding on the arnoirnr
ccnsumed. sex and paiatability.

No-choice effecrs of chopped green *'ater hy'arinth shoots mired
'*'ith crushed maize *ith the highest ratio of bait system { I crushed maize

I chopped green leaves) against females ofwhire rlr)114.uy rats {Rarm.t
ft{}t1'(gtots var olhus} are shonn in Table (2). Females were completelr
affbcted by consuming 60.9gm/rat which caused t009io death duing
87+2 8 da.vs. and the svmptoms were recorded as haernonhage from the
legs, mouth and tail, bleeding from the reproducti.,,e system, the rats
setteled lazy, some tumor appearance and finallv the rars died.

Table (2): l{o-choice Test of crushed rnaize: chopped green leaves of
water hyacinth (Eichhornia *assipes\ with different ratias
3sr q$- w tt ;!q qqryryj3ll 8eg" l-r:glrsjsy! yr .gfu s).

Bait s.slenr

Crushed malze

Chopped

Green leave.s

Average I I Time to death

j consumed

lral

- No death occurred in control treatments
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B. Biocbemital E{ftcts :
In vivc effects of water hyacinth baits on blor:d contents and

enz,vmes activity of v.,hite norway rats (R. nonegicas vw, albus)ate

recorded in Table (3). The dry pawdered leaves of w-aterr hyacinth mixed

wrth crusherl rnaize with 1.1 ratio caused an elevatiotr of haemoglobin

{Hb), haematocrit (Hc) and red blood cells (RBC'S) r;ounts with 16.8;

i 3.9 and Stt.V/a, respectively, in comparison with control; whereas white

blood cells(\[BC'S) counts; GPT and GOT activities u'ere reduced with

67.5 ;54.3 a{td 245%, respectively, in the treated females.

Table (3): ln vilo effects of water hyacinth on blood contents and

enzymes activify of white nonyay rats (Raftu s nowegicus Yar.

albusl fed on different bait systems of powdr:red leaves;

shown as Reduction Yo (- val e) or Elevation %o (+ value

Bait system

Crushed marae

:

Drv leaves

Sex

Reducticn % (- value) or Elevatisn % (llralgg)

Hb HC RBC's WBC's GPT GOT

1:l
2T
12

Female

Male

Female

+16.8

-39 0

+11.2

+13.9

44.4
+72.6

+56.9

436
-76.3

47.5

-57.8

64.3

-54.3

-23.4

+7C).2

-24.5

+24.5

+18.9

Males fed on bait of crushed maize'. drypowderedleaves(2:1)

showed reduction in hemoglobin , haematocrit, RBC'S , WBC'S and GPT

with 39.0. M.4; 43.6,57.8 and 23.4oh, respectivel , whersas GOT activity

was elevated with 24.5% in this respect.

GPT , GOT activities, haematocrit and hemoglobin content were

elevated with 70.2 , 18.9 , 12.6 and I L2Yo, respectivelf in fi:males fed on

bait system of ratio (1:2) whereas RBC'S and WBC;S were highly

reduced with 76.3 Md 64.3oA,respectively'

However, these effects on blood contents may be due to the entry

of the products of the digested water hyacinth and its metabolites into the

circulatiorr of blood and of protein fluid as a result of the fill in capillary

filtration pressure produced by arteriolar constriction or the interaction

with hemoglobin function which is the transport of orygen from lungs to
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the tissues (Bell et al , 1976). The elevation of s-Gpr and s-GoT'
agivities may cause extensive lrepatic necrosis, liver injunes or diffi.rse ancl
focal chrcnic liver diseases such as ckonic active hepatites, cirrhosis and
hepatic merastases {Dacie and leu'is, l99l). Flowever,, furrher srudies are:

needed to apply baits of' water hvacinth as a ne\\'bir:rlogicai and natura1
rodenticide in a commercial product under field conditir:ns
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