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A8STRACT 

The present study entails effect of the conrnonly 
used mollusclclde Baylusclde on growth and 
biochemical constituents of the fr~shwater 

chlorophytes Scenede~s df.urphus (Trup.) Kuetzlng, 
Scenedesmus quadrfcauda (Trup.) de Breblsson and 
Ankistrode5llllJs falcatus (Corda) Ralfs. Although 
the three test algae are phylogenltlcally close, 
they varied greatly in their responses to Bayluscide. 
The ECSO values of Bayluscide for inhibition the 
growth were: 270, 355 and 250 ppb for S. df.urphus; 
175, 125 and 168 ppb for S. quadrfcaucla; and 176, 
190 and 165 ppb for A. falcatus after 48, 72 and 
96 h expo~vre. respectively. The chlorophrll a, 
b, car'otenQld, carbohydrate and protein contents 
of S. quildrfcauda and A. fl!Ilcatus s1fghtly incI"eased 
when tpeated with low doses of Bayluscfde; a 
phenomenon that was reversed at high doses. The 
growth and chemical constituents of S. df~rphus 

cells decreased with Increasing Baylusclde 
concentrations. 

INTRODUCT!O~l 

Uayluscide registered trade mark (Bayr'I', '13) prvved to be more effective 
per unit concentration against harmful aqllatk snail IJiomop!Ilaria 
aicxnndrina. This snail Is the intermediate host in which lhe parusites 
of Schistosomes pass through certain stages in their life cycle ond finally 
causes the most serious disease in our country Schistosomiosi:- or 
nilharziasis. 

Boyluscide acts as inhibitor to the citric acid cycle in the snail 
lIiomophalaria nlcxalldrina (Ishak et al., 1970). The effect of nayluscide 
on growth and metabolism of some freshwater and marine algae has been 
reported by Ibrahim (1978 Ilnd 1983). He found that low concentrations 
of Uayluscide stimulated the growth and metabolism of some blue-greens 



and marine diatoms while the hi~h doses caused severe drOr in ~rowth 

and metabolic acUlifty ,'Qf,tM!' st\.tijH~d tl1g"~J T:h~ ctdttCI, (tation!o~lBl¥Ylos¢i!:le 
on the egg, juveoo~oodfMulHS't~Siof'TiJaPJal."oQRt!tiall '4oo'lIerJ>,tUap;(l 
multispinosa has been investigated ~y Robert (1979). ~"':1; ' '. ',f: 

Since Baylusclde ds· wide~y used ill 'our C;Quntry;, the determination Qf 
its effect on the aquatic organisms is ()f, great import.ance. ,The~ present 
study, however, was initiated in order to determine the effect of this 
rnolluscicide on some phytoplank,~ers,.Which represent the vital link in 
the aquatic food chain. 

MATERIALS ANDr-!ETlIOD~.' 

The freshw'lter chlo,rophytes, S. dilTIoWhus,,~.,quaJ,.~ic~ud8and A. fmcatus 
were Isolated, from Lake Wa,di EI-ltaf8l1. 1;l)e,.,steps ,e>f isolation and 
purification recom~nded by Pringsheim, (1946) ~,er,e foHowed to obtain 
unialgal cuI tures. . 

Artificial medium for stock algal cultures and ,tests. with Bayluscide 
was prepared by <1isso1ving U~e following major, salts In, 1liter galss distilled 
water: 467 mg Na N03, 18.5 mg J;a C12, 25 mg Mg ~a4' 31 mg K2 BPO, 
10.5 mg Na HC03 a~d 6,.95 fTlg Fe 594' 

To these major salts 1 ro1of the following trace elements was added: 
39 mg Cu 804,43 mg Zn 804, q mg K I, 15 mg K Br, 40.6 mg Mn 804' 
56 mg Co CIt, 1,0 mg 113B03' 18.4 rng Na2Mo04' 16.7 mg Na2W04 and 
91 mg Na2B407' They were dissolved in 1 ~ gla,ss distilled water. 

All glassware and media were sterilized by autoclaving' at 121°C and 
1.5 Kg/cm 2 for 15 minutes. Media were prepared on the day before a 
test was to be conducted to allow for pH stabilization at 8.1. 

Bayluscide Is a 70% formUlation of ethanolainine ~Hlt of 5, 2L dichloro
4L nitro-salicyllc anilide. The sample used in this study was II Oayer Product. 

Algae were grown In 250 ml Erlenmeyer flasks with 100 mlof medium. 
After autoclaving, each flask was inoculated ~ith 5000 algal cells/ml 
In logari thmic phase under st~rillzed con~ition(tJ~V. cha.mperl. Cultures 
were incubated with hand~haking orice 11. day under 40001u" Hlijme,nation. 
The test du~ation was 96 h, th~ temperat~r:e was 25 .:!:,1 DC and 'the lighting 
cycle was of 14 L : 10 D. 

After 48, 72 and 96 h incub~tion, the p'opul~tion growth oJ the control 
filld treated cultures was determined; by h~ern9cytomet,er ~t 300 X. The 
growth rate was calcul~ted according to the equation reported by l{ratz 
and Mayers, (195'5). The EG50 (tbe, calculated ctmc~ntrllU9n of Baylusclde 
which inhibits growth of t~e test algae by 50 %, of the, con~roI) was 
calculated by straight line graphica~ interpolation (AJlIIA, 1975). . 
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After 96 h incubntion, dry weight, chlorophyll a, b, carotenoid, 
carbohydra te and protein contents of the control and treated algal cells 
were determined. The dry weight was measured using Millipore filter 
paper 0.45 ~1TI pore diam:eter, (APHA. 1975). Chlorophyll a, b a,nd carotenoid 
contents were extf'-.flctetl with' 90% '; acetofl€ aocording to Glterman and 
Clymo (I 971;). The chlqrophyll a w~s calculated acc6r'mng ~o Lorenzen's 
equation (I 967}, andchlltlrophyH band carofenoid cont~nts w~re calculated 
according to .... the' method' of parsons' arid Strickland (1963). Total 
carbohydrate was detel'minedby thephenQI sulphuric ~cid method using 
glucose as sta:lldard ~Myklestiid 'and Uaug, 1972 and Dubois eLaI., 1956). 
Total nitrogen was det~rmined by the micro-Kjeldahl method (Hiller et 
al., 1948).Por~elnc(:lntent wasca1culated. by multiplying the value of 
total nitrogen by 6.25. . 

Using the' total cell' number at tile end of the expetimerits {96 h) the 
dry weight, chlorophyli a, b, carotenoid, carbohydrate and pr,otem content 
were caluc1ated on an average per cell basis. 

R~SULTS 

Table (1) and Fig. (I) show that the population growth or the .test algae 
decreased when treated with Baylusclde, a phenomenon that was' enhanced 
at high concentrations. The inhibitory effect of Bayluscide increased with 
incrensing the exposure tim. The ECSO values of Bayluscide for depressing 
the growth were: 270, 255, and 250 ppb for S. dimorphusj 17;5, 125 and 
168 ppb for S. quadric8udo; and 176, 190, 16'5 ppb for A. faleatus after 
48, 72 and 96 h exposure, respectively. 

The dry weight of the test algal cells incr~asedunder the 'Influence 
of low doses of Baylusdide except the lowest two concentrations in case 
of S. dimorphus (Table 2 and Fig. 2). Conversely, the highest'dose reduced 
the dry weight gain by the test algal cells below the controlleyel. . 

Table (3) and Fig. (2) show that chlorophylls and carotenoid contents 
of s. dimorphus cells decreased when treated with Bayluscide.Contrariwise, 
low doses of Bayluscide slightly stimulated the ct:lloro(Jhylls and carotenoids 
of S. quadricauda and A. falcatus; 8 phenomenon was reversed at high 
concentra tions. 

The stimulatory effect of low doses of 8ayluscide was IIlso observed 
with the carbohydrate and protein content of S. quadricau<.la ard A. faleatus 
cells, whereas the high doses caused significant drop. The carbohydrute 
and protein content of S. dimorphus decr:eased with Increasing Bayluscide 
concentrations (Tables 4 and 5), (Figs. 4 and 5) 
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A.~ 

Fig. (2) 
Effect of Baylusclde on 

IABlE 2 
£Ired of .Iylusclde on the dry "':'tht of 

the test .'91J' cells. 
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Fig. (3) 
Effect of Bayluscide on chlorophyll A. Band carotenoids. 
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Effect of 8aylusclde on cellular carbohydrate.
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Effect of 8aylu5cide on prot~1n content
 

PISCUSSION 

The present results reveal that the inhibitory effect of 8ayluscide on 
population growth of the test algae increased with increase in the exposure 
time, While in case of S. quadricauda the maximum inhibitory effect of 
8ayluscide was observed after 72 h exposure. The 96 h EC50 values of 
8ayluscide for depression population growth of the test algae in ppb were: 
250 for S. dimorphus; 168 for S. quadricauda; and 165 for A. falcatus. Ibrahim 
(1983) studied effect of 8ayluscide on growth of the marine diatoms 
Skeletonema costatum, Amphiprora paludosa and Phaeodactylum tricomutum. 
He found that the 96 h EC50 value of Bayluscide for depressing the growth 
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of these diatoms in ppb were 71 for S. costatum; 1450 for A. paludosll; 
and 41.5 for P. tricornutum. This indicates the high susceptibility of the 
marine diatoms P. tricornutum and S. costaturn to Bayluscide as compmed 
with the test freshwater chlorophytes. 

The obvious increment in the dry weight gain by the test algal cells 
is mainly due to abnormal enlargement of the treated cells nnd consequently 
increased their dry weight. The highest concentration of 13Ryluscide caused 
significant drop in the biochemical constituents of the test algal cells 
and finally depressed the dry weighl. 

The present results indicate that the chlorophyll a, b and carotenoid 
content of S. dimorphus cells decreased when treated with Bayluscide. 
On the other hand, chlorophylls and carotenoid contents of S. qutidricauda 
and A. falcatus cells slightly increased only at low doses of Bayluscide. 
This phenomenon was also observed with some blue-greens and marine 
diatoms when treated with low doses of Bayluscide (Ibrahim, 1978 and 1983). 
This can be related to the cabability of the treated algal cells to absorb 
and metabolize low doses of Bayluscide that consequently stimuloted 
chlorophyll and carotenoid synth(:!sis. Also, low concentrations of Bayluscide 
increased the cell volume of the treated algae that consequently increosed 
the biochemical constitutents of the cells. 

Boyluscide has the same sequence of inhibitory and/or stimulatory effect 
011 carbohydrate and protein contents of the test algal cells as that on 
chlorophyll and carotenoid contents. This leads to tile conclusion that 
low doses of Bayuscide slightly stimulated the enzyme activity responsible 
for carbohydrate and protein synthesis. Contrariwise, high concentrations 
of Bayluscide caused severe drop in the carbohydrate and protein contents 
of the test algae. In this connection, Ishak et. aI., (1970) concluded thnt 
Bayluscide acts as inhibitor to the enzyme responsible for carbohydrate 
synthesis in the snail Biornophalaria alexandrina. 

The obvious inhibitory effect of Bayluscicle on growth and metabolic 
activity of the three test chloropl1ytes has also been observed with other 
aquatic organisms. Robert (1979) recorded the toxic effect of BByluscide 
on eggs, juveniles and adult stages of cichlids Tilapia leucostricn and 
Ilerotilnpia muItispinosa. lie pointed out that the application of Bayluscide 
should not take place during the early development of the fry in region 
where the breading of Tilapia is carried out on a commercial basis. 

The present results reveal the inhibitory effect of Bayluscide on growth 
and metabolic activities of the three test pllytoplankters which represent 
tile freshwater phytoplankton. Since phytoplankton represent the vital 
link in the aquatic food-chain, Bayluscide has deleterious effect on the 
L)l'oductivity of the aquatic arcos. 
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