SRS
Ain Shams University
Women College
Arts, Science and Education
Zoology Department

Experimental Studies on the Effect of Some
Environmental Factors on Reproduction
and Survival Rates of Daphnia magna
(Crustacea: Branchiopoda)

Thesis

Submitted for the partial fulfillment of the requirements for the
degree of M.Sc in Zoology
Women College (Arts, Science and Education)
Ain Shams University

By
Eman Youssef Mohammady
B.Sc of Chemistry and Zoology

Under supervision

of
Late Prof. Dr./ Erian George Kamel Prof. Dr. / Faika I. Kossa
Prof.of Invertebrate Prof.of Invertebrate
Zoology department Zoology department
Women's College Women's College
Ain Shams University Ain Shams University
Dr./ Madlen M. Habashy = Dr./ Mahassen M. El-Deeb Ghazy
Asst. Prof. of Invertebrate Asst. Prof. of Water Control Pollution
Zoology Department (Hydrobiology)
National Institute of National Research Center

Oceanography and Fisheries

2010




e
Ain Shams University
Women College
Arts, Science and Education
Zoology Department

ppproval sheeg

Name : Eman Youssef Mohammady
Degree: B.Sc. of Chemistry and Zoology-2004

Title : Experimental studies on the effect of
some environmental factors on
reproduction and survival rates of
Daphnia magna

(Crustacea: Branchiopoda)

Board of Scientific Supervision

Late Prof. Dr. / Erian George Kamel Prof. Dr. / Faika I. Kossa

Prof.of Invertebrate Prof.of Invertebrate
Zoology department Zoology department
Women's College Women's College
Ain Shams University Ain Shams University

Dr./ Madlen M. Habashy Dr./ Mahassen M. El-Deeb Ghazy
Asst. Prof. of Water Control Pollution
Ass. Prof. of Invertebrate Zoology

) . Department (Hydrobiology)
National Insmult:?;})fe Secseanography and National Research Centor




oualificatiop,

Name : Eman Youssef Mohammady
Degree : B.Sc of Chemistry and Zoology-2004

Department : Chemistry and Zoology

Faculty : Women College for Arts, Science and
Education
University : Ain Shams

Year : 2004




Al g astal) 5 oS clial) 408

i) ol gl (o S e A 3 a3
Uale Liblal) Adle) g S5 Y ara o
(#1591 Foa gk - iy 28)

Hadie Al
(&) sl ale) aglall b piiwalall da 50 e gaaall
Q‘ﬁd‘?l;?“g

o e R 01 5 sl B il A
Al o)

e s 53 (ylan)

Olsanll ge el ale (3 (e ) SIS
e (e Anala A Sill 6 slall 5 laBU Gl A4S

)y Adad
doigh o) ) 484G /0] QS 7 e s /30 aga sl
iy laadl) ale M| i pladl) ale M|
Olsall ple and Ol ple oud
e (e Azl - Gl A8 e (e Aaala - i) 48

Lﬁjl.é udl) daaa Cpulana /3 e Jaildoa (palala /2
olaall gl gy aniiyae Lova i )
(>t sm508)

G gaall el S jall Hhaall 5 sl o slal a8l 2gaally

iy ) ale aelie Sl

2010




A s g pshall g ulaSU i) 4408

AUl ad
A Al Jal gl aany U e Ay ot il o s Al Gl g
Uale  Ladlal  ddle)y Al Y

(A1) Aza g — iy ,58)

(Ol ale) aslall (3 piivalall ¢ dgalad) da Al
e (e Anala A sl g o lall 5 laDU i) 448

RPN

i g8 ad) o) AR /3] JalS Z s hs /o) agaall

il ) ale A by ) ale i
QUPJ\‘JQNE O‘Jﬂd‘?'bé‘*“a
uadi (e Aaala - i) 44l aad (e Aaala - i) 4ls

G ) deaa Gyl /2 i Jiliaa Gplata /2

oluall &gl & gay aally a0 Lusa M
(> am504R)

Cigaall (gl S yal) aaly Jlad) aglal e g8l) agaally

il ) ale oo dind

raaall g )l

Llell el )
gt Al Gl
Sl Galae 438) 50




S -

§ana gy Glay)

(O sl gslaassl ple) aghall (B gy gl :
O saadl gelias!) ale and

A jil) g aglad) g ladU Cilid) 48
uadi (e Anala

2004 :

da )
Al
4,1gh)
Jaalall

daud)




Abstract

Abstract

From Probit analysis of acute tests of Daphnia magna, it was found
that 48-LC50 was 4.37 for low pH, 10.66 for high pH, 3.8%. for NaCl
solution, 3.9 %o for synthetic sea water and 4.5%. for natural sea water.
From sublethal concentrations, long-term experiments were undertaken to
determine the effect of different levels of temperature, pH and salinity
(NaCl, synthetic sea water and natural sea water) on D. magna to detect
the most suitable conditions for their survival, growth and reproduction
rates under laboratory conditions It was concluded that these rates were
high at temperatures range of 20-24°C with optimum at 22°C. It was
observed that there is no number of progeny until the 21% day at
temperatures ranged from 10-14°C. At investigated pH levels, it was
detected that survival and growth rates decreased as pH decreased from
4.74 to 4.44 and by increasing pH from 10.13 to 10.55. It is clear that
groups of daphnids reared at pH 8.33 (control) recorded the highest
survival and growth rates. The maximum number of progeny per female
were recorded for daphnids reared at acidic pH 4.66 corresponding to
LC15 and alkaline pH; 10.13 (LC10). It is worth mentioning that great
numbers of these neonates released weak, unhealthy and dead. However,
control group recorded lower number of progeny per female comparing to
those of acidic pH LC15 and alkaline pH LC10, but these neonates were
in a healthy manner. Comparing the salinities studied it was found that,
groups of D. magna reared in synthetic sea water at 0.44%o
(corresponding to LC10) showed the maximum length, specific growth
rates and number of progeny per female. The biochemical composition

was determined in the optimum conditions for D. magna at 22°C, pH



Abstract

8.33 (control) and 0.44%. synthetic sea water. Biochemical analysis
revealed that D. magna contains 4.18 and 5.2 mg/100g wet weight protein
and 1.09 and 1.15 g/100g wet weight Lipid, ash represented by 8.7 and
8.8%, moisture represented by 81 and 79% for groups reared in 0%o
(control) and 0.44%. (LC10 synthetic sea water), respectively. Four
essential amino acids were detected for D. magna reared in 0.44%o
synthetic sea water while for control group only two, lysine and
phenylalanine. Fatty acids profile of D. magna showed four saturated
fatty acids dominated by myristic acid (14:0). Moreover, nine unsaturated
fatty acids (UFAs) were determined and the most abundant UFAs were in
descending order; linoleic acid (18:2n-6), arachidonic acid (20:4n-6),
palmitoleic acid (16:1n-7), oleic acid (18:1n-9), DHA (22:6n-3),
myristolic acid (14:1n-6), EPA (20:5n-3), linolenic acid (18:3n-3) and
erucic acid (22:1n-9). Total fatty acids were slightly higher for D. magna

reared in concentration 0.44%. S than those cultured in 0%o S (control).
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16L 16 hour light
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APS Aminopropyl phase for the analysis of sugar
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