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SUMMARY

The present study explores the
method of Envirenmentsl Proteclion
Agency (E.P.A) uzed for evaluation the
Loxicity of affluent into the recieving wa-
ter. The study was applied on the efflu-
ent of pesticide mamufacturing plant
using short term chromie Loxicity test
method for evaluation the ellluent toxic-
ity. The @ guatic organiem Ceriodoph-
nia Dubia used ae a detoctor at different
effluent dilutions. The results indicated
that the productivity of C, dubin wers
reduced dug to texicity of the effluent
under investigation, We recommend
the method of E. P” A. for evaluation the
toxicity of various effluent in water re-

. [ources,

INTRODUCTION

Contaminated fresh watsr ecosys-
tems often contain a great variety of Loxs
icants that may interact and muztually
influence toxicity , However, the envi-
ronmental risk of loxicants is still
iudged on the effects of individual com
pounds. (7). '

Mixture toxicily experiments re-
feel actual pollutinn of aguatic ecosys-
toms in 4 more realistic way than that
experiments in which toxicants are
tested individually and ean be of help in
detormining ecvlegically relevant water
quualtity eriteria (1,3,

Chemical - specific approsches far
conteolling toxmcicy are of limited value |
primarily becauvse many cffluents,
whether lrom municipal or industrial
gourees ronlaining thousands of polen-
tially toxic chemicals that may or may
not be delected by routine chemical
analysis. ILis difficult to predict the efs
foct of faclers such ng PIL hardness,
dissolved urgsznie carbon on toxivity of
chemienls in effluents, for example, al-
though measurad concentralivns of a
chemizal may be high, the bicavailabili-
ty of the chemizal may be low (4),

lr: 1984, 1n an attempl Lo digsolve
these problems, the 1S Environmen-
tal Protection Agency (5} issued a state-
ment recormmendinyg the use of whole
elfvent toxicity testing,

The present gtudy foeus a head
light over the method recommended by
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.S E.PA, 1989 (6) for estimating the
chronic toxicity of effluenta and receiv-
ing waters using cladoceran (C.dubia)
as test arganism. Our study was done
en the effluent of Denton pesticide com-

pany .

MATERIAL & METHODS
Effluents

EfMuenls in Lhis study was collect-
ed from Denton pesticide manufaeture
plant (Denton Texas, TUSA)L Tt was uged
in dilferent concentrations { 100%, 0%,
26%, 12.5%, 6.25%) beside a control
group where reconstituted hard water
(R, H. W.) was used . Also R. H. W. as
dilut'ing water was used Lo give the ar-
ganism the chance to live in normal
condition and to exclude the pessibili-
ties of additional loxiciky of receving wa.
ter.

Test organism { C. Duhina)

Ceriodaphnia dubia is an ideal test
organism because it is 2 relatively sen-
sitive orgamism that can be inexpen-
sively tested thorugh a complete life cy-
cle in a short period (one week). During
a seven day toxicily Lesl u newly
hatched female will develop into an
adult and produce three broods of off
spring { neonates 1. It reproduce tho-
rugh a process known as cvelic par-

a7

thenogenesis ( see diagram 1) . During
fovourahle conditions a mictic females
will given birth to a mictic femnles.
When environmental conditions be-
come adverse, mictic females and
males will be produced which mate and
an ephilppim containing a fertilized zv-
gol are produced. The ephippium will
hatch into an a mictic female when the
envivonmental condicions become fa-
viorable, il beging a new ¢ycle, For toxic-
ity testing, inberatorv cultures are
maintained under favorsble conditiong
g0 that sll organisms are a mictic fe-
males (6,

Reconstimited hard water ( R, H, W.)

RIHW prepared for culturing C.
dubia in 50 liwer bacthes as follows -

Chemical Zm/50 liters
ECL 0.2
MgS0, 3.0
NaHCO, 4.8
CaS04 21,0 3.0

The R. 11, W, should have Ph
between 7.4 and 7.8, hardnesz between
50 and 100 mg / LOs €O, and alkalinity
between 60 - 70

Synthetic food and Algae

Synthetic focd vsed for feeding C.
Dubja composed of Yeast - Troul chow -
Cesophyl 1YL C) and Algae Selenas-
trum Capricorntum. [t was nrepared
ag described in ASTM document, 1988

P,
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(8).
Other materials used in this study
are illustrated in Fig (1 & 21

Culturing Ceriodaphnia dubia

The culiure was started with the
number of organisms needed to the ox-
periment. Each day the orgamism wag
transfered 4o fresh culture water and
feed. This organiem, at 25°C and with
adequate nutrition produced itg firgt
breed on day 4, its second on day 5 and
its thrid on day 7 (No riconate in the six
day). We used 10 replicales per every

*

toncentration, put each one in g Separ-
ate cup uging randomized block tech-
mque . Neonates of each adult should
be randemely distmbuted in a manner
that the neonutes of one adult should be
randomely distributed in the whole con-
tentrations (one neonate in each con-
centration) This technigue would min-
mize stalistical errors,

Data snalysis were done with Tox-
stat / Datasys computer program de.
signed to include the method suggested
in the short term chronic tests (6),

RESULTS

Table (11 : Total number ol neonates produced by Adult. C. dubia in one week aftor
- cultured with R. 11 W, and different afflye, concentrations,

3 Number of neonates Par replicate in one weakk =3
EMuent % |
L ho#®d Sl ok [ 8 1 7 8l o m
Contrgl 2 2 2 = 32 H g3 b 31 K1
6.25 % 32 B X % P 31 51l & ¢} 27 3
12.50 % 3l 5 23 2 2 31 3 Al 27 2
25.00 % 31 2 27 .Y X 2 P X 27 27
50,00 % 2 % 27 bA] 2 28 ¥ § * X 3l
100.00 % 11 17 X X 15 bl i 17 21 2 J
.

Table (2; : Analysis of vanance showing the difference hetween groups,

| Souree of variance dar 8 MS Fovalug: |
Between groups 5 989.53 137,08 11,124+
Within groups 5 870,50 1241

e )

** Highly significant P<0.01
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Table (8) ; Ststistical analysia fir the number of neonates produced by Adult €, du-
bia in different zroups,

s )

Independent No.of | Range Meun - )
Variahle cazer >

Control (REW) 10 24 -34 20.50 0 0.6
6.25 % ¥ 25-33 | 29.50ac 0491
12,60 % 10 22-33 28,60 o 112
2500 % n 26-32 27,70 aceg a0
50.00 % in 25-30 2730 ncept, 156
10600 % 4] 11-24 19,60 Ldthj 196

i J

Different lotters sithin the same columin sre significant &t P < 1101
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Daig. (2) ; Shows a parthenogenstic fmate and o male , Notice the |

tennule of the female compsred to Agth of an-

that nf the mele { ref, No. 7).
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Fig. (1) : Shows the matrials vsed in the study ( plastic board, culture cup,
dizspenser)

Fig. (2) : Shows the method of counting neonates of individual culiures under
source of ight,
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DISCUSSION

In Egypt, although several studies
were conducted regarding pollulion of
water gources whether from eflluent of
industtril sources (12} ; agricultural or
municipal sources (13) , non af these
ctudies dealt with mixture toxiaty tests
which are more realistic in determin-
ing toxicity of effluents .

The present study offer a simple |
non expensive. short term chronic tox-
icity test methed wsing the eflluent of
pesticide manufacturing plant as a
model for evaluation of effuent toxicity
on the productivity of aguatic sTganism
Cerodaphnia dubis.

This study used the effluent of
Denton pesticide plant in five concen-
trations ( 100%, 50%, 25%, 12.6% and
6.25%), Beside a control gr:od‘p can-
tained reconstituted hard water ( R, H.
W.) . The data obtained in the current
atudy were tabulated in table (1). Statis-
lical analysis using texstal dalabase
gomputer system (table 2,3) indicated
that the average numbers of neomates
produced by ten adult C. dubia in vne
weoek were 29.80 4 0.85 ; 29.60 4 0.01 ;
2060 = 1.12 ;27,70 4 0.70 ; 27.30 £ 0.56
and 19.80 + 1.96 in the control group
and the five concentrations { 6.256 % |
12.50 % ; 25% ; H0%; 100%) respectively.

These resulte ghoud high signifi-
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cant reductiva for neonates of C.dubia
when cultured with 0% and 100% con-
centration of the cffluent under pxprei-
ment when compared wilh neonates
produced from C.dubia cultured with
(R.H.W.) contral group. Also a haghly
significant reduction in their number
was recorded when the organizm was
cultured with 100% effluent in compari-
zon with 6.26%; 12,50%; 25%; 50% effln-
ent coneentrations, These data indicates
that the e(fluent under investigalions
has a chrumic toxicity problem and
shiould be treated before allowing to dis-
charge into aguatic syslem.

In a conclugicn. We recommend
this test methed as a simple, non ex-
pensiv,shart term chronie texicity test
with the advantage of study a mixture
of toxicant at the sam time which
seems Lo be more realistic in determin-
ing actual pallution of aquatic ecosys-
tem resources. Also we recommend
this method for toxicity lesting of other
tvpes of drinking water of newely con-
strueled ground wells,
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