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Abstract 
 Insects are the furthermost abundant biotas in most 

ecosystems, they are more strictly and quickly affected by 

pollutants in their ecosystem, their response as a bioindicator to 

determine the effect of chemical and physical properties of water 

is an ideal technique to assess water quality. The impact of water 

quality on the aquatic insect’s population density, eveness and 

rishness, was studied throught seasonal collection of aquatic 

insects from opened drain stream and comparing them to 

speciemns collected from the normal Nile River stream at Abu 

Zabal (Al Akhankah, Al Qalyubia governorate, Egypt). Water 

samples were analyzed, the results ensured the positive effect of 

the aquatic insects as a monitor to evaluate the water quality. The 

maggots of the drone fly Eristalis tenax (L., 1758) (Diptera: 

Syrphidae), the dominant species of the first stream have survived 

in habitats with extreme microbial contamination at this Alakrasha 

opened drain. So, the cuticle surface that play as the first physical 

barrier, have investigated using scanning electron microscopy, 

which revealed lattice-like array of high-density microstructures 

(Nanopallires) that are narrow, sharp, and pointed, appear to make 

it difficult for bacteria to colonize on its surface and acts as a 

defense against bacterial infection. Antimicrobial susceptibility 

testing for the Rat-tailed maggot extract of the whole body shows 

a high level of antibacterial activity.  

Keywords: Aquatic insects, Bioindicator, Water quality, Eristalis 

tenax (L.), cuticle surface, Nanopillars, maggot extraction, 

antibacterial activity. 





List of Contents 

VII 
 

List of Contents 

Title                                                           Page No.  

List of Contents ................................................................................................... VI 

List of Tables ....................................................................................................VIII 

List of Figures ..................................................................................................... IX 

I-INTRODUCTION ..............................................................................................1 

II-Aim of Work ......................................................................................................6 

III-LITERATURE REVIEW ................................................................................8 

A. Aquatic insects as bioindicatores .............................................................9 

B.Water quality monitoring ........................................................................ 10 

C.Physical and chemical water properties ................................................ 11 

D.Data Analysis .......................................................................................... 13 

E. Antibacterial resistance .......................................................................... 20 

IV. MATERIALS AND METHOD .................................................................. 24 

A. Aquatic insects as bioindicators............................................................ 25 

B.Water Samples analysis .......................................................................... 28 

C.Data Analysis .......................................................................................... 28 

D. Antibacterial resistance…… ................................................................. 38 

V. RESULTS ...................................................................................................... 40 

A. Aquatic insects as bioindicators............................................................ 41 

1- Biodiversity and seasonal fluctuation of the first studied (opened 

drain) Stream.  ................................................................................ 41 

2- Biodiversity and seasonal fluctuation of the normal Nile River 

Stream.  ........................................................................................... 56 

3- Comparative results for the two studied streams  ......................... 67 

4- Characteristic features of the collected aquatic insects  ............... 68 

B.Data Analysis .......................................................................................... 82 

1- Water quality bio classification based on ratio of SEPT  ............ 82 

2- Water quality bio-classification based on EPT biotic index:  ...... 82 



List of Contents 

VIII 
 

3- Water quality bioclassification based on ratio of EPT and 

Chironomidae ................................................................................. 82 

4- Overall diversity matrices .............................................................. 83 

C. Antibacterial resistance ......................................................................... 88 

VI- DISCUSSION .............................................................................................. 92 

A. Aquatic insects as bioindicators............................................................ 93 

B. Physical and chemical parameter .......................................................... 96 

C. Antibacterial resistance ....................................................................... 102 

D.Data analysis ......................................................................................... 105 

VI-SUMMARY ................................................................................................ 103 

VIII-REFERANCES ........................................................................................ 113 

IX-ARABIC SUMMARY ..................................................................................... أ 

X-ARABIC ABSTRACT..................................................................................... ـه  

 

 

 

 



List of Tables 

IX 
 

List of Tables 

Table No.                  Title                               Page No.  

Table (1):  The mean temperature during collection of the 

insect samples  ................................................................................27 

Table (2):  The bioclassification scale based on SEPT Ratio .............28 

Table (3):  The tolerance values of the three very sensitive 

Orders: Ephemeroptera, Plecoptera and 

Tricoptera  .......................................................................................29 

Table (4):  Water quality bio-classification based on EPT 

biotic index  .....................................................................................29 

Table (5):  Seasonal abundance, Insect biodiversity, Family 

and Species richness of the collected species 

from the opened drain stream at Al Khankah 

city (Al Qalyubia Governorate) ..............................................43 

 

Table (6):  Seasonal abundance, Insect biodiversity, Family 

and Species richness of the collected species 

from the normal Nile River stream at Al 

Khankah city (Al Qalyubia Governorate) ..........................56 

Table (7):  The comparative collected insect orders from 

the two studied streams ..............................................................67 

 Table (8):  Water analysis of the first stream ..........................................80 

Table (9):  Water analysis of the second stream .....................................81 

Table (10):  Overall diversity matrices represented seasonal 

diversity indices of aquatic insect taxa in the first 

(opened drain) studied stream  .................................................83 

Table (11):  Overall diversity matrices represented seasonal 

diversity indices of aquatic insect taxa in second 

studied (Normal Nile River) stream  ......................................84 

 Table (12):  The antibacterial results of Rat-tailed maggot 

extractives/mm  ..............................................................................91 



List of Figures 

X 
 

List of Figures  

Fig. No.                            Title Page No.  

Figure (1):       The mean temperature during collection of the 

insect samples ................................................................................. 27 

Figure (2):   Location of the collecting area ................................................ 32 

Figure (3):  Photographic images to the first study area 

showing some surrounding houses &factories.................. 33 

Figure (4):  Photographic images to the first study area 

showing some surrounding culture during 

collection of samples .................................................................... 35 

Figure (5):   Photographic images to the Second study area 

showing the surrounding culture during 

collection of samples. ................................................................... 37 

Figure (6):   Relative distribution of the collected insects 

from the opened drain stream. ................................................ 44 

Figure (7):   Seasonal abundance of collected orders from 

the opened drain stream. ........................................................... 45 

Figure (8):  Relative abundance of collected dipterous 

families from the opened drain stream................................ 46 

Figures (9 & 10): Odonata, Libellulidae, Crocothemis erythreae  

                               Brulle, 1832, (9): naiad dorsally, (10) naiad   

ventrally with elongated mask ................................................ 47 

Figures (11-13):  Odonata, Libellulidae, Crocothemis erythreae 

Brulle, 1832, (11):  naiad mask, (12): naiad 

abdominal end with rectal gills, (13): adult ....................... 48 

Figures (14 & 15):Hemiptera, Corixidae, Sigara Lateralis 

(Leach, 1817)  ................................................................................. 49 

Figures (16 & 17): Coleoptera, Noteridae, Canthydrus notula 

(Erichson, 1843), (16): dorsally, (17): ventrally ................ 50 

Figures (18-20):  Diptera, Chironomidae, Chironomus calipterus Kieffer, 

1908 ....................................................................................51 

 

  



List of Figures 

XI 
 

List of Figures (Cont…) 

Fig. No.                            Title Page No.  

Figure (21):  Culicidae, Culex; pipiens L., 1758  ......................................... 51 

Figures (22-25):  Psycodidae, Clogomia albipunctata (Williston, 

1893), (22): adult, (23 & 24): larvae, (25): pupa............... 52 

Figures (26-29):  Diptera, Syrphidae, Eristalisa tenax (L., 1758), 

(26 & 27): The collected sample, (28 & 29): 

larva ................................................................................................... 53 

Figures (30-32):  Diptera, Syrphidae, Eristalisa tenax (L., 1758), 

(30 & 31): Micropillars, (32): pupa ....................................... 54 

 Figure (33):  Figure (33): Dipterous pupa ..................................................... 54 

Figure (34):  Different instars of the larvae of the Rat-tailed 

maggot, Eristalis tenax (L, 1758) ............................................ 55 

Figure (35):  Seasonal abundance of collected Orders from 

the second stream ......................................................................... 59 

Figure (36):  Relative abundance of collected Orders from 

the second stream ......................................................................... 60 

Figure (37&38):  Hemiptera, Blestomatidae, Sphaerodema 

urimata (Dufour, 1758), (37): dorsal view, (38): 

ventral view ..................................................................................... 62 

Figure (39):  Hemiptera, Blestomatidae, Sphaerodema 

urimata (Dufour, 1758): eggs on the dorsal side 

of male. Figure (40):   Odonata, Zygoptera, 

Conagrionidae Ischenura senegalensis 

Rambur, 1842  ............................................................................... 63 

Figure (40):     Odonata, Zygoptera, Conagrionidae 

Ischenura senegalensis Rambur, 1842 ................................. 63 

Figures (41-43): Hemiptera, Corixidae Sigara lateralis (Leach,               

1817), (41): collected specimens, (42): striated 

pattern, (43): Paddle-shaped leg  ..........................................  64 

 

 

 



List of Figures 

XII 
 

 List of Figures (Cont…) 

Fig. No.                            Title Page No.  

Figures (44-46):    Odonata, Libellulidae Brachythemis 

leucosticte (Burmeister 1839). (44): adult, (45): 

naiad rectal gills, (46): naiad mask........................................ 64 

Figure (47):    Odonata, Aeshinidae, Anax imperator (Selys, 

1839)................................................................................................... 65 

Figures (48 & 49): Ephemeroptera, Caenidae, Caenis horaria 

L., 1758, (48): collected specimens, naiad & 

adult, (49): Naiad abdominal appendages .......................... 65 

Figures (50 & 51): Trichoptera, Hydroptilidae, Hydroptila 

aegyptiaca Ulmer, 1963, (50): adult, (51): larva ............... 65 

 Figure (52):   Diptera, Ephydriid larva ................................................................ 65 

Figure (53):   Diptera, Stratiomyid larva ............................................................. 66   

 Figures (54-58):   Coleoptera, (54): Dytisciid larva, (55-57): 

Hydrophilidae, (55): Enchorus politus (Kuster, 

1849), (56&57): Sternolophus solieri Leporte, 

1840, (58): Noteridae Canthydrus notula 
(Erichson, 1843) .............................................................................. 66 

Figures (59):   The comparative collected Orders of the two 

studied streams .............................................................................. 67 

Figures (60):   Hierarchical Cluster Analysis of the studied 

seasons depedent upon the composition of 

collected aquatic insect families,from an open 

drainstream in Alakrasha,Alkhanka city 

(AlQalyubia Gavernmenate)  .................................................   85 

Figures (61):   Hierarchical Cluster Analysis of the studied 

seasons depedent upon the composition of 

collected aquatic insect families,from an 

Normal Nile River Alakrasha,Alkhanka city 

(AlQalyubia Gavernmenate)  .................................................   86   

Figure (62):   Scanning Electron Mecroscopy photography 

(SEM) images showing Rat tailed maggot 

cuticle surface. ............................................................................... 89 



List of Figures 

XIII 
 

Figure (63):  Antibacterial activity of Rat-tailed maggots’ 

crude extracts against (A)Escherichia coli 

ATCC 25922, (B) Salmonella enterica Serotype 

Typhimurium ATCC 14028 (C)Staphylococcus 

aureus ATCC 6538, (D) Staphylococcus mutans 

ATCC 25175. .................................................................................. 90




