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ABSTRACT 

The study  is designed to characterize the environmental situation of Khan 

Younis (KHY) City, to identify the health effects associated with the current 

environmental  situation and to suggest  methods for optimizing or improving the 

current environmental health associated with flies, mosquitoes and rodents in KHY city. 

Different breeding sites of mosquitoes, flies and rodents were identified and monitored 

during the study period. Mosquitoes, flies and rodents were collected from the breeding 

sites  then sent to the laboratory for identification and characterization. 

 Health data in KHY city were collected using 246 questionnaires  randomly 

distributed among population. Data were analyzed using Tukey's and ANOVA tests. 

 Results showed that mosquitoes were abundant in all sites. The peak season was 

observed from the end of the  May beginning  of June due to  the rise in temperature. 

Sex ratio was 58% for female and 42% for male. Identification of mosquitoes indicated 

that culex species were most dominant in all tested sites. 

 Flies were abundant in all breeding sites. The density of flies was very high in 

the center of the breeding sites and decreased far away from the center and became very 

lowof 16  m away from the site. Flies were most abundant in fish market than in animal 

farm or transfer station of solid waste in Alnamsawy breeding sites. Identification of 

flies indicated that houseflies  were the most abundant in  the three sites, whereas blue 

bottle or green bottle fly were less abundant in  these sites. Average sex ratio was 29.5 ± 

2.6 for male flies whereas female flies average  was 26.67 ± 4.97. 

Mouse and rats were abundant in all blocks of KHY city  with average 209 ± 

164 and171 ± 146  respectively. Mouse average sex ratio was 53% male and 47% for 

female.  

This study demonstrated that the use of pesticides  for control of  rodent was 

more effective than of cage method. Socio economic evaluation of health and 

environmental records were in agreement with mosquitoes, flies and rodents evaluation 

in KHY city during this study.  
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 ملخص 

 تقييم اآلثار الصحية المزتبطة بوجود الذباب والبعوض والقوارض في مذينة خان يونس

 

إنً رىصٍف انىضع انجٍئً فً يذٌُخ خبٌ ٌىَس ؛ ورنك  نًعشفخ  اَصبس  رهذف انذساسخ

نزذسٍٍ انىضع انصذً انًشرجظ ثىجىد انزثبة ،  انصذٍخ انًشرجطخ ثبنىضع انجٍئً ، والزشاح طشق

رّى انزعشف عهً انًُبطك انزً ٌزىانذ فٍهب كًب وأَه  و انجعىض ، وانمىاسض فً يذٌُخ خبٌ ٌىَس

 انزثبة وانجعىض وانمىاسض فً انًذٌُخ ؛ ورنك نًشالجزهب خالل فزشح انذساسخ .

صٌعهى عشىائٍبً  عهى انسكبٌ.و اسزجٍبٌ رى رى 246ولذ رّى جًع انجٍبَبد انصذٍخ يٍ خالل  

؛ ورنك  (T-Test, ANOVA)  لذ رّى جًع انًعهىيبد ورذهٍههب يٍ خالل انزذهٍم االدصبئً

 نهذصىل عهى َزبئج االسزجٍبٌ.

انُزبئج وجىد وفشح يٍ انجعىض فً جًٍع األيبكٍ ، وكبَذ انزسوح خالل انفزشح  أوضذذ

 اسرفبع دسجخ انذشاسح .  يٍ ثذاٌخ شهش يبٌى دزى يُزصف شهش ٌىٍَى ثسجت 

. كًب وأَه رجٍٍ  أٌ انجعىض فً يُطمخ %42ثًٍُب  َسجخ انزكىس  %58و كبَذ َسجخ إَبس انجعىض 

 . Culexانذساسخ  كبٌ يٍ َىع 

وكبٌ انزثبة يىجىداً ثىفشٍح فً يُطمخ انذساسخ ، وكبٌ أكضش كضبفخً فً يكبٌ انزىانذ وأٌ   

يزش ثعٍذاً عٍ يكبٌ  16كبٌ انزىانذ ، وكبَذ ألم َسجخ نهزثبة عُذ َسجخ انزثبة رمم كهًب اثزعذَب عٍ ي

انزىانذ وكبَذ كضبفخ انزثبة فً سىق انسًك أكضش يُهب فً يضاسع األثمبس ، ويذطخ رشدٍم انُفبٌبد 

 Houseانصهجخ ثذً انًُسبوي ورّى انزعشف عهً َىع انزثبة  فكبٌ انزثبة يٍ َىع انزثبة انًُضنً 

fly  ٍبة األصسق واألخضش  زثانأكضش ي.Blue bottle or Green bottle  ٌَسجخ انزكىس كًب رجٍٍ أ

و لذ ارضخ يٍ خالل  .4.97 ± 26.67، ثًٍُب كبَذ َسجخ اإلَبس  2.6 ± 29.5فً انزثبة كبَذ 

 انذساسخ أٌ انزثبة كبٌ يىجىداً ثىفشٍح كجٍشٍح فً سىق انسًك .

خ ثًذٌُخ خبٌ ٌىَس ، دٍش كبَذ َسجخ وكبَذ انمىاسض يىجىدح فً جًٍع يُبطك انذساس 

واإلَبس  %53،  ثًٍُب كبَذ َسجخ انزكىس   146 ± 171جشثىع انوَسجخ  ، 164 ± 209انفئشاٌ 

 .يٍ انمىاسض   % 47

فعبنٍخ اسزخذاو  انًجٍذاد كبَذ أكضش يٍ فعبنٍخ اسزخذاو انًصبئذ   أٌ كًب  ثٍُذ انذساسخ  

َذ يزىافمخ يع َزبئج انجذش دٍش  رجٍٍ وجىد انجعىض نًكبفذخ انمىاسض. َزبئج االسزجٍبٌ كب

وانزثبة وانمىاسض ثكضبفخ عبنٍخ خالل انجذش فً جًٍع انًُبطك انزً رًذ دساسزهب.
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CHAPTER ONE 

INTRODUCTION 

1.  Geographical Background  

 Gaza governorates are situated in the southeastern coast of Palestine with 

longitudes of 34:21:38 E and latitudes of 31:29:45 N. The Gaza governorates are a 

narrow strip of land on the Mediterranean coast. The green line of historical Palestine 

borders it from the east and north side and Egypt to the south (Map 1.1). Khan Younis 

(KHY)  is the largest  city in terms of area in the Gaza Strip as well as it is  the second  

largest in population. KHY city locates in southern  of Gaza Strip in the south-western 

part of  Palestine near the Sinai Peninsula, on the average height of 45 M of the sea 

level with an area of 54 km
2
. About 180,342t  inhabitants are residing in KHY city 

(UNDP/PAPP, 2009). The City dates back to the Mamluk era where they built Barkok  

Castle in its center in 1387 Gregorian calendar , it was a rest area of the traders coming 

from Syria to Egypt and vice versa, which is one of KHY historic highlights. KHY city 

is considered as the capital of the southern part of the Gaza Strip and its commercial 

center. It has most of institutions that serve the southern region (Municipality of Khan 

Younis  2012). 

KHY is a coastal city  that depends on agriculture and trade in its income. It is 

expected to occupy an important position in tourism as it has a fascinating natural 

coastline scene. KHY  is well known for its popular market on Wednesday; it is one of 

the most active commercial markets in Palestine, more than 300000 citizens visit it 

frequently a day. KHY  city is distinguished with its moderate climate, agricultural 

fertile lands and beautiful scenery. Throughout the years of occupation, the Israel 

occupation intended to rob its land and its resources, especially Al-Mawasi area which 

has high quality of water wells, which is a basket of vegetables and fruits that feed all 

the cities and governorates of the Gaza Strip, particularly in the various agricultural 

seasons (Municipality of Khan Younis  2012). 
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 Map 1.1: Gaza governorate map 

1.2   Environmental conditions in KHY city. 

The whole Gaza Strip is located in a transitional zone between the temperate of 

Mediterranean climate to the west & north, the arid desert climate of the Negev and 

Sinai deserts to the east and south. The proximity of the Mediterranean Sea has a 

moderating effect on temperatures and promotes high humidity throughout the year. 

There are two well defined seasons: the wet season starting in October and 

extending into April, and the dry season from May to September. Peak months for 

rainfall are December and January. There is an abundance of sunshine in Khan Younis 

Governorate with an average radiation of 5000 – 7500 kcal/m
2
/day in summer. The 

mean annual solar radiation amounts to 2200 J/cm
2
/day (UNDP/PAPP, 2009). 
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1.2.1 Precipitation 

The rainfall data of the KHY city  is based on the data collected from the main 

two rain stations located in KHY  city and Khuza’a. Daily rainfall data are available for 

KHY station since 1985 but for Khuza’a station since 1999. 

The average rainfall in KHY governorate from 1999 to 2008 was 263.5 

(mm/year) as an annual precipitation as shown in Table 1.1 

Table1.1: Average  of yearly precipitation in KHY  governorate (1999-2009) 

Year 
KHstation 

(mm/ year) 

Khuza'a station  

(mm/ year) 

1999/2000 191.80 142.20 

2000/2001 381.00 284.30 

2001/2002 311.70 258.50 

2002/2003 298.00 261.20 

2003/2004 204.40 184.00 

2004/2005 373.00 367.70 

2005/2006 270.5 214.0 

2006/2007 252 256.1 

2007/2008 178 137.8 

2008/2009 309 261.8 

(UNDP/PAPP, 2009) 

1.2.2    Evaporation 

No direct evapo-transpiration measurements are available for Palestine. Typical 

evaporation rates for KHY governorate range from 2.1 mm/day in winter to 6.3 mm/day 

in summer. Annual average pan evaporation rates in the Gaza Strip are about 1900 

mm/year. Monthly evaporation data has been obtained for the years1999-2005 from 

Gaza meteorological station. The data is presented in Table 1.2. The maximum 

evaporation rate is reached during summer months while minimum is during winter 

months (UNDP/PAPP, 2009). 
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Table 1.2: Monthly average of evaporation rate in Gaza station in mm/day(1999-2009) 

YEA

R 

JA

N 

FE

B 

MA

R 

AP

R 

MA

Y 

JU

N 

JU

L 

AU

G 

SE

P 

OC

T 

NO

V 

DE

C 

AV

R 1999 1.9 2.7 4.7 5.0 6.0 6.3 6.7 6.0 5.3 4.0 3.2 2.6 4.5 

2000 2.6 2.7 3.6 4.3 5.2 5.8 5.8 5.9 5.1 4.4 4.8 3.5 4.5 

2001 3.7 3.8 4.7 5.1 5.8 8.4 6.4 6.8 6.1 5.0 3.8 3.1 5.2 

2002 3.1 3.4 3.8 4.5 5.5 6.2 6.1 6.0 5.8 4.0 3.4 2.5 4.5 

2003 2.5 3.2 3.4 4.7 5.4 5.8 6.0 6.0 5.7 4.0 3.1 2.2 4.3 

2004 2.6 2.8 3.5 4.7 5.4 6.1 6.6 7.1 6.2 4.5 3.4 2.7 4.6 

2005 2.8 2.7 3.4 4.0 5.0 5.7 5.8 5.8 5.4 4.5 3.3 2.1 4.2 

AVR 2.7 3.0 3.9 4.6 5.5 6.3 6.2 6.2 5.7 4.4 3.6 2.7 4.6 

  (UNDP/PAPP, 2009) 

1.3   Solid waste in KHY. 

Municipality of Khan Younis (MKH) city is responsible of the cleaning service 

either solid waste or demolition debris, but UNRWA is responsible of the cleaning 

services in refugee’s camp in which l70,000 person live. The Municipality’s cleaning 

department gathers household solid wastes on a daily basis, and then accumulates it into 

containers in order for the Solid Waste Administration council vehicles to collect and 

transfer it to the solid waste treatment station in Der Al-Balah, in the middle of Gaza 

Strip, 18 km to the north of KHY city center (Municipality of Khan Younis 2012). 

 Solid Waste Administration Council (SWAC) consists of 11 municipalities, the 

biggest of which is the MKH. The MKH is responsible of the primary collection, but the 

council of solid waste management is responsible of emptying the containers and 

transportation and the processes in the landfill site which locates in the east of Deir EL 

Balah city. The SWAC picks garbage in the containers and transfers it to the  landfill 

site by only 5 Tipper Crane Trucks which are produced at 1995, each truck’s capacity is 

13 m
3
 (equal to 9 tons). Because of deficiency of garbage transportation of the SWAC, 

the MKH had to collect the garbage and transfer some of it to the transfer station, which 

located in the west of the city, then transported to landfill site by the municipal trailer 

truck (Municipality of Khan Younis 2012). 

According to statistics of 2012, the SWAC transported about 60% of the solid 

waste, while the MKY transported  about 40% of it to landfill site. There is still 

deficiency of the SWAC so some containers may be shown overfilled with garbage 

around the containers, The MKH is suffering from a lack in containers. The city’s total 
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need is nearly 800 containers; however, there are only 450 available, 100 of which are 

corroded, which means that there are only 350 containers in a good condition left in 

hand (Solid Waste Administration Council 2012).  

1.4   Wastewater treatment plant in KHY city. 

In KHY governorate, only 25%  of the population is connected to a wastewater 

system, with 75% of the population using septic tanks (Ashour et al., 2009). In addition, 

the 60% of  KHY  city’s population is served by the established public sewer collection 

system. In the year 2025 and based on governmental planning data, 83% of the 

population of KHY  city is expected to be served by piped sewage system in addition to 

63% for the surrounding area. The remaining unconnected population disposes effluents 

to cesspits, which are emptied regularly by tanker vacuum trucks. Collected septage is 

then discharged to the sewer network through one of the existing manholes. At present, 

any wastewater treatment plant does not serve the KHY city area.  

Most of the collected wastewater is currently transported to Al Amal storm 

water lagoon established in year 2003 to collect and infiltrate storm water of KHY city, 

then to the temporary wastewater treatment western lagoons near the sea (al mawasi 

lagoons) which were constructed in 2008 in the western part of the city. The main 

objective of the construction of these lagoons is an attempt to control the flooding in Al 

Amal lagoon, about 9000 m
3
/day of partially treated wastewater is disposed to the sea 

through a new discharge effluent terminal (UNDP&PAPP, 2009 and CMWU & ICRC, 

2011). The effluent characteristics are BOD 120 mg/l, COD 485mg/l, and TSS 90 ppm 

(CMWU & ICRC, 2011). 

1.5   Problem Identification 

Environmental characterization in KHY city is an important step since no 

published data  are available. This study provides information specific to common pests 

related to public health. .These pests include mosquitoes, flies, and domestic         

rodents. The current agro-industry (animal and chicken production, aquaculture, green 

house productions and animal market) situation in KHY city  may have produced 

environmental damage in KHY city. About 276 animal farms are distributed among 

population in KHY City (Table 1.3 and Map 1.2). 
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Table 1.3:  Farms and number of head in each farm KHY city 

Animal type Count of  Farms Count of animals 

Horse 6 30 

Layers 11 210821 

Broilers 160 475900 

Turkeys 6 14000 

Beef 38 964 

Dairy 16 545 

Sheep and Goat 39 707 

Source: Municipality of KHY 2012 

This situation may create a lot of  animal waste, which may contain a number of 

pollutants that have health  effects to the population in KHY city  and surrounding 

areas. Furthermore, this situation enhances the accumulation of flies, which may breed 

and invade the houses in KHY city. This situation may transfer pathogens from the 

animal farm production or solid waste collection sites inside the KHY city causing some 

diseases among population. The presence and amount  of these pollutants may vary 

depending on the animal species and other factors, such as animal size, maturity, and 

health, as well as the composition of animal feed (e.g., protein content). The current 

situation of wastewater (septic tanks, improper links to the sewage water networks & 

improper treatment of liquid wastes) may provide suitable breeding sites for 

mosquitoes. Animal waste can have a negative impact on surface water, ground water, 

soil, and air. Furthermore, nutrients and pathogens account for a large percentage of 

contaminants found in the nation’s impaired waters (USEPA, 2000). 
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Map 1.2: Distribution of animal farms in KHY City 
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 Animal feeding operations (AFO) can pose a number of risks to human health 

and  the environment, mainly because of the significant amount of animal manure they 

generate. In 1997,  animal farms generated about  291 billion pounds (132 million 

metric tons) of manure (dry-state basis) (USDA/NRCS, 2000). 

Regardless of the fact that manure can be a valuable fertilizer and soil 

conditioner, in many cases it is applied in excess of crop nutrient requirements due to 

manure nutrient ratio that differs from crop needs, and/or lack of available nearby land 

on which to spread the manure. This problem has been of increasing concern as more 

concentrated feeding operations maintain greater numbers of animals. Ground water 

sources of drinking water can be affected  by nitrates, pathogens, salts, and other 

contaminants from manure. Ground water is typically more prone than surface water to 

contamination by nitrates, in particular. In fact, the environment protection agency 

(EPA) found that nitrate is the most widespread agricultural contaminant in drinking 

water wells and estimates that 4.5 million people in the world are exposed to elevated 

nitrate levels from wells (USEPA, 1990). 

1.6   Ecological background Information 

1.6.1  Mosquitoes 

Mosquitoes are two-winged flies that belong to the family Culicidae in the order 

Diptera (from the Greek di = two, and ptera = wings).  The Diptera comprise a large 

order, containing an estimated 240,000 species of mosquitoes, gnats, midges and 

others, (Wiegmann, 1996). It is one of the major insect orders both in terms of 

ecological and human (medical and economic)  importance. The Diptera, in particular 

the mosquitoes (Culicidae), are of great importance as disease transmitters, acting as 

vectors for malaria, dengue, West Nile virus, yellow fever, encephalitis and other 

infectious diseases. The family Culicidae is divided into three subfamilies, 

Toxorhynchitinae, Anophelinae, and Culicinae. Worldwide, there are 37 genera of 

mosquitoes. Mosquitoes live in humid tropics and subtropics, warm moist climates, 

temperate and cool zones - everywhere except areas that are permanently frozen. 

(Mosquito ecology 2013).  

Mosquitoes life cycle includes 4 distinct forms ,eggs , larvae , pupae, and adults. 

Their eggs require water to hatch. The larvae develop through 4 instars before they 

transform into active, non-feeding pupae. The adult’s wings, sucking mouthparts, and 

http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Mosquito
http://en.wikipedia.org/wiki/Gnat
http://en.wikipedia.org/wiki/Midges
http://en.wikipedia.org/wiki/Culicidae
http://en.wikipedia.org/wiki/Vector_(epidemiology)
http://en.wikipedia.org/wiki/Malaria
http://en.wikipedia.org/wiki/Dengue
http://en.wikipedia.org/wiki/West_Nile_virus
http://en.wikipedia.org/wiki/Yellow_fever
http://en.wikipedia.org/wiki/Encephalitis
http://en.wikipedia.org/wiki/Infectious_diseases


9 

 

legs can be seen through the transparent pupal skin. The adult emerges from the pupal 

skin onto the surface of the water, and then flies to seek carbohydrates and mates. All 

mosquitoes require standing water or moist soil to breed, but the type of water they 

prefer depends on the species. Some prefer containers, such as tires, tree holes, buckets, 

and water troughs. Others prefer water with lots of organic material (leaves, grass) that 

is very stagnant. Still others breed primarily in swamps and marshes, some fresh water, 

and some salt water. Which species are most important in disease transmission depends 

on the location, virus, and other animals (amplification hosts) involved. (Mosquito 

ecology 2013). 

Control of these different types of mosquitoes obviously requires different 

approaches. Female mosquitoes bite animals, using the blood as a protein source to 

develop eggs. The eggs are laid in or near water, hatch (some require flooding, others 

hatch immediately), and begin larval development. Development from egg to adult can 

be completed in as little as 6-7 days in the summer ( Mosquito ecology 2013). 

1.6.2  Flies  

True flies are insects of the order Diptera. Their most obvious distinction from 

other orders of insects is that a typical fly possesses a pair of flight wings on the 

mesothorax and a pair of halteres, derived from the hind wings, on the metathorax. 

(Some species of flies are exceptional in that they are secondarily flightless). 

Flies are adapted for aerial movement and typically have short and streamlined 

bodies. The first tagma of the fly, the head, consists of ocelli, antennae, compound eyes, 

and the mouthparts (the labrum, labium, mandible and maxilla make up the 

mouthparts). The second tagma, the thorax, bears the wings and contains the flight 

muscles on the second segment, which is greatly enlarged; the first and third segments 

have been reduced to collar-like structures. The third segment of the thorax bears the 

halteres, which help to balance the insect during flight. Flies have a mobile head with 

eyes and in most cases have large compound eyes on the sides of the head, with three 

small ocelli on the top. Because no species of fly has teeth or any other organ or limb 

that allows them to eat solid foods, flies consume only liquid food or finely granular 

foods, such as pollen, and their mouthparts and digestive tracts show various 

modifications for such diets. Female Tabanidae use knife-like mandibles and maxillae 

to make a cross-shaped incision in the hosts' skin and then lap up the blood. The gut 

http://en.wikipedia.org/wiki/Insect
http://en.wikipedia.org/wiki/Order_(biology)
http://en.wikipedia.org/wiki/Insect_wing
http://en.wikipedia.org/wiki/Mesothorax
http://en.wikipedia.org/wiki/Haltere
http://en.wikipedia.org/wiki/Metathorax
http://en.wikipedia.org/wiki/Tagma_(biology)
http://en.wikipedia.org/wiki/Ocelli
http://en.wikipedia.org/wiki/Antenna_(biology)
http://en.wikipedia.org/wiki/Compound_eye
http://en.wikipedia.org/wiki/Insect_mouthparts
http://en.wikipedia.org/wiki/Thorax_(insect_anatomy)
http://en.wikipedia.org/wiki/Compound_eye
http://en.wikipedia.org/wiki/Ocelli
http://en.wikipedia.org/wiki/Tabanidae
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includes large diverticulae, allowing the insect to store small quantities of liquid after a 

meal (Hoell et al., 1998).  

Flies occur in great populations due to their ability to mate effectively and in a 

short period of time during the mating season. The female lays her eggs as close to the 

food source as possible, and development is rapid, allowing the larvae to consume as 

much food as possible in a short period of time before transforming into adults. The 

eggs hatch immediately after being laid, or the flies are oviparous, with the larvae 

hatching inside the mother,(Hoell et al., 1998). 

Larval flies have no true legs. Some Diptera larvae, such as species of 

Simuliidae, Tabanidae, and Vermileonidae, have prolegs adapted to such functions as 

holding onto a substrate in flowing water, holding onto host tissues, or holding prey 

(Chapman, 1998). The pupae take various forms, and in some cases develop inside a 

silk cocoon. After emerging from the pupa, the adult fly rarely lives more than a few 

days, and serves mainly to reproduce and to disperse in search of new food sources. 

1.6.3  Rodents  

Rodents outbreaks have had overwhelming consequences economically, 

socially, and politically in the areas where they occur. More than 1 billion people suffer 

chronic hunger, widespread diseases, and severe crop losses that are attributed to rodent 

pests. Such events throughout history have resulted in an attitude of acceptance and 

fatalism for some people, particularly rural folks, who seem resigned to the onslaught of 

rodents. Rats have long been the scourge of smallholder farmers in many rice-growing 

regions in Asia and throughout the world. In 1990, the International Rice Research 

Institute held an international workshop simply called “Rats in Rice,” which assembled 

rodent experts from around the globe. 

 Rodentia is the order of mammals known as rodents, characterized by a single 

pair of continuously growing incisors in each of the upper and lower jaws which must 

be kept short by gnawing. Rodents use their sharp incisors to gnaw wood, break into 

food, and bite predators. Most rodents eat seeds or plants, though some have more 

varied diets.  Some species have historically been pests, eating seeds stored by people 

and spreading disease (Meerburg, 2009 a & b). 

 The  gestation  period of rodents is about three weeks, or even shorter.The 

young are born befor they are fully devloped or covered with fur. Myomorphic rodents 

http://en.wikipedia.org/wiki/Diverticula
http://en.wikipedia.org/wiki/Ovoviviparous
http://en.wikipedia.org/wiki/Simuliidae
http://en.wikipedia.org/wiki/Tabanidae
http://en.wikipedia.org/wiki/Vermileonidae
http://en.wikipedia.org/wiki/Proleg
http://en.wikipedia.org/wiki/Pupa
http://en.wikipedia.org/wiki/Order_%28biology%29
http://en.wikipedia.org/wiki/Mammal
http://en.wikipedia.org/wiki/Incisors#The_Rodent_incisor
http://en.wikipedia.org/wiki/Pest_%28organism%29
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reach sexual maturity between 5 and 9 weeks of age. Although  11-13% of female R. 

rattus and  R. norvegicus in capitity are already mature at age of 3 weeks, carrying 7.9 - 

9.9 embryos  a littter so that each femal could have betwwen 19 and 20 young per 

anum. The average life expectancy of rats is about 100 days, although females can live 

longer than male, and up to 1.5 of rat in captivity reach the age of 30 months (WHO,  

1992 a).  

1.7   Objectives. 

The objectives of this study are: 

 To characterize the environmental situation of KHY city  

 To identify the health effects associated with the current environmental situation 
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CHAPTER TWO 

REVIEW OF LITERATURE 

2.1  Health states with flies, mosquitoes  and rodents.  

There are  four  health institutions providing patient care services in KHY City. 

Two governmental hospitals (Nasser and European) and two private hospitals (Alamal  

and Alslam). 

Communicable diseases are still a serious threat to public health in many parts of 

the world (WHO, 2003a) despite immunization programs and many other measures that 

have improved the control of once-common human infections. 

According to Ministry of health, there are several diseases among human 

population in KHY  city related with flies, mosquitoes and rodents (Table2.1). 

Table 2.1: Diseases among people in KHY city and count of infected  people 

2012 2011 2010 2009 Disease 

12 16 878 678 Hepatitis A 

1423 1034 45249 35165 Diarrhea 0-3 yrs 

104 113 5018 4970 Bloody Diarrhea 

0 0 232 220 Ascarsis 

47 49 7514 5636 Amibiasis 

0 0 57 22 Enterbiasis 

35 50 3050 2581 Gardiasis 

0 0 65 82 Hymenoleepiasis 

0 0 8 7 Strongiloidosis 

0 0 12 11 Tricuris tricura 

Source:  Ministry of health 2013  

Animal wastes may include primary nutrients, pathogens, salts, and gases that 

can affect human health. Elevated nitrate levels in drinking water are a major health 

concern. In particular, infants are at risk from nitrate poisoning (also referred to as 

methemoglobinemia or  blue baby syndrome), which results in oxygen starvation. 

 Nitrate poisoning may increase the risk of birth defects and miscarriages, and is 

potentially fatal. The primary gases associated with aerobic decomposition include 

ammonia  which may  have a direct effect in fly  gathering  and  invasion  in  the  

region. The gathered flies may transfer pathogens from the breading sites to houses of 

the population and create health problems. 
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 In addition, the dry fraction of the animal waste may be carried by  the wind and 

reaches the houses. These dry wastes may contain some pathogens or spores of 

pathogens that can grow whenever the situation becomes suitable for growth. It is 

believed that under humid conditions, the transferred pathogens with the dry wastes or 

via flies may grow and develop themselves to a harmful community. In this case, it may 

make health hazards to the population. Furthermore, the growing incidence of 

mosquitoes may be a vector for malarial disease. 

 In soils, salts , trace elements and pathogens  from land-applied manure can 

accumulate and become toxic to plants. Salts can deteriorate soil quality by leading to 

reduced permeability and poor tilth. Human and animals can be exposed by crops to 

pathogens and trace elements. Air emissions from volatilization occurring at AFO also 

produce environmental impacts. Odors from anaerobic waste decomposition are 

particularly offensive. Odors can produce mood disorders such as tension, depression, 

and fatigue (Schiffman et al., 1995 and Thu, 1995). 

 AFO generate large volumes of wastes of the following types, animal manure,  

urine, hair, feathers, corpses, bedding, spilled feed, wash-flush water and other 

processing wastes. Many of these wastes may be converted to useful resources, such as 

fertilizer, soil conditioner, and feed (Shih, 1993; Edwards & Daniel, 1992 and USDA, 

1992). Animal wastes carry parasites, bacteria, and viruses, many of which have the 

potential to be harmful to wildlife (USDA, 1992 and Jackson et al., 1987). 

 Avian botulism is a food poisoning caused by ingestion of a neurotoxin 

produced by the bacterium Clostridium botulinum type C., and Salmonella spp, both of 

which naturally occur in the intestinal tract of warm-blooded animals (USFWS, 2000). 

In addition, contamination of water sources with animal waste may transfer pathogens 

to fish skin. 

 This statement is supported by experiment results in controlled conditions 

(Fattal et al., 1992). The data suggest that harmful pathogens could be taken up by fish-

eating carnivores feeding in contaminated surface waters.(Mulla  et al., 1999). Over 150 

pathogens in livestock manure are associated with risks to humans (CAST, 1992). Table 

2.2  disease & parasites transmitted by animal wastes.  
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Table 2.2: Some Diseases and Parasites Transmitted by Animal Manure 

Disease Responsible Organism 

Brucellosis Brucella abortus 

Q fever Coxiella burneti 

Foot and  mouth disease Virus 

Giardiasis Giardia lamblia 

Toxoplasmosis Toxoplasma species 

Ascariasis Ascaris lumbricoides 

Sarcocystiasis Sarcosystis species 

Sources: Diseases and organisms were compiled from USDA/NRCS (1996)  

and USEPA (1998). 

2.2 Health Problems associated with Mosquitoes 

  Many people associate mosquitoes strictly with standing water, with the belief 

that mosquitoes must have water to lay their eggs. The fact is mosquitoes eggs need 

water to hatch  but some species lay their eggs in moist soil (not standing water) and the 

eggs need to dry out before they can hatch. These mosquitoes are the floodwater 

species. As far back as one year from the time the floodwater mosquitoes are noticeable; 

the adult female mosquitoes were flying around, feeding on blood, and laying eggs (one 

female floodwater mosquito has the potential to lay 200 eggs per batch) in moist areas 

of pastures, citrus furrows, salt-marsh, and swales.  

  These moist areas eventually dry out, and the mosquito eggs also dry and 

become encased in the cracks and crevices of the dried mud. Because of their unique 

biology, the eggs need to dry out before they could hatch into larvae. The eggs survive 

in the dry soil through the winter and spring, and then with rains from storms, those 

areas are inundated with water. The water that reaches the eggs provides a cue to hatch. 

  Mosquitoes that are not in the floodwater  group lay their eggs on standing 

water. A difference between the two groups is that mosquito eggs in this category can 

not withstand drying out. If the water dries up, or the egg gets stranded on the grass or 

soil, the egg dries and that will be the end; it will not hatch into a larva. Females will lay 

their eggs on the water surface and the eggs will typically hatch in about 24 hours. 
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Water is necessary to complete the life cycle, and soon the larva will change into pupa 

and then emerge into an adult that is hungry for blood. 

   Mosquitoes are vectors for important diseases such as malaria, dengue, 

Japanese encephalitis, Yellow fever, West Nile, lymphatic filariasis, and Chikungunya. 

Knowing when and where mosquito disease vectors occur could be vital information to 

combat these diseases. Over 3,500 mosquito species are currently formally recognized, 

but only a minority transmits disease, and these vectors vary geographically in their 

medical importance. A first step toward understanding mosquito distribution is to gather 

high quality taxonomic and geographical information about mosquito occurrence. 

Creating a computerized database of mosquito collection records is not a new idea 

(Faran, et al., 1984 and White & Grodhaus, 1972), but technological advances such as 

the internet make a distributed database more achievable. 

  Malaria is a mosquito-borne disease caused by a parasite. People with malaria 

often experience fever, chills, and flu-like illness. Left untreated, they may develop 

severe complications and die. An estimated 300 –500 million people are infected with 

malaria annually, resulting in 1.5–3 million deaths (WHO, 2000). Malaria is a major 

burden for most resource-poor nations of the world. Between 200 and 500 million 

deaths  could be attributed to malaria, most among the children of sub-aharan Africa 

(Breman, 2001). 

In 2010, an estimated 216 million cases of malaria occurred worldwide and 

655,000 people died most (91%) in the African Region (CDC, 2013). Although 

malaria’s resurgence involves multiple factors, from climate and land use change to 

drug resistance, variable disease-control efforts, and other sociodemographic factors, 

malaria is an extremely climate-sensitive tropical disease, and one of the most important 

climate change/health questions to resolve (Patz  et al., 2005). 

Malaria incidence varies seasonally in highly endemic areas, and malaria 

transmission has been associated with temperature anomalies in some African highland 

areas (Patz et al., 2005). Malaria, another common disease whose geographical range 

may be affected by climate change, causes around 1 million child deaths annually 

(WHO, 2003b). Malaria parasites are known to be transmitted by mosquitoes to birds, 

reptiles, and mammals, including humans. Avian malaria affects most investigated bird 

species, both wild and domestic (Valkiūnas, 2005). 



16 

 

The parasites’ transmission rate is a function of the vector abundance, host 

specificity, and ecological requirements (van Riper III et al., 1986). To fully understand 

parasite evolution and transmission, knowledge of all three components of the vector-

vertebrate host-parasite system is essential. Yet little is known about parasite–vector 

associations in the wild, although predictions are that most parasite species should be 

vector generalists (Gager et al. 2008), not tightly coevolved with determined vector 

species (Kimura et al., 2010 and Njabo et al., 2011). 

Avian malaria parasites reproduce inside the body of female mosquitoes, most 

frequently of the genus Culex, but also Aedes, Anopheles, Coquillettidia, and Culiseta 

(Atkinson and van Riper III, 1991 & Njabo et al., 2009 and Valkiūnas, 2005). The wide 

spreading of Culex larvae might be due to the fact that they can exploit a wide variety of 

aquatic habitats for their development and survival. It  can  also tolerate highly polluted 

aquatic environment and relatively saline water. In fact, besides water quality, there are 

some other factors, which determine the suitability of various types of aquatic habitats 

for mosquitoes, like the presence or absence of shade, aquatic vegetation and degree of 

water motion and turbidity. 

 A Mosquito becomes infected by feeding on the blood of an infected bird. It 

will afterwards become infective to other birds if the parasite is able to leave the 

mosquitoes midget reproduce and migrate to the mosquito’s salivary glands to be 

injected into the bloodstream of the donor of the next blood meal (Atkinson & van 

Riper III, 1991 and Valkiūnas, 2005). If a parasite is able to complete all these stages of 

its life cycle inside a mosquito, that mosquito species is said to be the parasite’s vector. 

Each Plasmodium species may use a number of different mosquito species as vectors 

(Valkiūnas, 2005), although the specific list of vectors for most parasite species has not 

been determined yet. 

Lymphatic filariasis is probably the fastest spreading insect-borne disease of 

man in the tropics, affecting about 146 million people (WHO, 1992 b). West Nile fever 

(WNF) is a zoonotic viral disease that has been restricted to the old world and caused 

large outbreaks especially in Romania and Russia during the mid to late 1990s (Tsai       

et al., 1998, Hubalek & Halouzka 1999,  Platonov et al., 2001 and Murgue et al., 2001). 

 The appearance of the virus in North America in 1999 raised major global 

concern and interest (Hayes, 2001, Dauphin et al., 2004, Zeller & Schuffenecker,  2004  
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and Kramer et al., 2008). Early records of WNF in  inside the green line of historical 

line of Palestine were from the 1950s, and a major outbreak occurred in 1957 

(Goldblum, 1959). In the 1970s, sporadic cases were recorded, and in 1980, there was 

an outbreak in a military base in southern inside the green line of historical line of 

Palestine (Katz et al., 1989).  

A vast outbreak in geese farms was detected in 1997 (Malkinson et al., 2001), 

and in 1998, a few geese breeders were infected with WNF. In 1999, there were a few 

human cases in the Eilot region (southern inside the green line of historical line of 

Palestine ) and then two cases in Tel-Aviv. A large-scale human outbreak occurred in 

the summer of 2000, with 400 confirmed cases (Bin et al., 2001, Giladi et al., 2001 and 

Weinberger et al., 2001). This epidemic was associated with a significant increase in the 

incidence of West Nile virus (WNV) among animals and birds, especially among horses 

and geese (Bin et al., 2001, Malkinson & Banet, 2002 and Steinman et al., 2002) 

Mosquitoes are considered the principal vectors of WNV, which has been 

isolated from 70 species (Goodman et al., 2003 and Chevalier et al., 2004). Mosquitoes 

of the Culex pipiens L. complex are regarded as the most important vectors in Europe 

(Hubalek and Halouzka 1999.,  Savage et al. 1999, Tsai et al., 1998 and Esteves et al., 

2005) and in the eastern coast of the United States (Campbell et al., 2002 and Kilpatrick 

et al., 2005), whereas the important vector in Africa is Culex univittatus (Miller et al., 

2000). 

  Inside the green line of historical line of Palestine  in 1964-1966, WNV was 

detected in 1/193 pools of Anopheles coustani (An. tenebrosus) and 5/213 pools of 

Culex univittatus (= Cx. perexiguus) and not in 454 pools of Cx. pipiens molestus tested 

(Nir et al., 1968). The finding of WNV in migratory and local birds indicated the course 

of the zoonotic cycle (Nir et al., 1967). 

2.3 Health Problems associated with flies 

The female flies lays her eggs as close to the food source as possible, and 

development is rapid, allowing the larvae to consume as much food as possible in a 

short period of time before transforming into adults. The eggs hatch immediately after 

being laid, or the flies are oviparous, with the larvae hatching inside the mother (Hoell, 

et al., 1998). The pupae take various forms, and in some cases develop inside a silk 

http://en.wikipedia.org/wiki/Ovoviviparous
http://en.wikipedia.org/wiki/Pupa


18 

 

cocoon. After emerging from the pupa, the adult fly rarely lives more than a few days, 

and serves mainly to reproduce and to disperse in search of new food sources. 

The movement of flies between filth and human food has been associated with 

several diseases. Besides being annoying, fly species that do bite may transmit diseases 

such as tularemia. Many species of flies deposit eggs or larvae on the flesh of living 

animals. These larvae invade the flesh of the host, producing a condition known as 

myiasis. Myiasis occurs commonly in some wild and domestic animals but not often in 

humans. 

Housefly is a major domestic, medical, and veterinary pest that causes irritation, 

spoils food, and acts as a vector for many pathogenic organisms. During wars,  

housefly-associated typhoid fever had killed more soldiers than the enemy bullets 

(Cirillo, 2006). Fly  control is still an important public health measure in the 21
st
 

century. Fly problem is an important concern internationally wherever poultry farming 

is an important economic activity. 

Chemical control methods have shown reduction in fly density and the incidence 

of fly-associated morbidities in various countries (Chavasse et al., 1994, Chavasse et al., 

1996, Chavasse et al., 1999 and Emerson et al., 1999). However, the chemical control 

for a routine long-term use can lead to the development of insecticide resistance. For 

effective management of the resistant populations, changing insecticides and application 

of unrelated insecticide, together with appropriate environmental sanitation measures, 

are necessary to keep the fly population under check (Keiding, 1975,  Malik et al., 2007 

and Srinivasan et al., 2008).  

Agriculture affects the natural environment in many different ways. For 

example, manure management of dairy cattle is an important source of ammonia 

emissions causing acidification and eutrophication (Amann et al., 2007) while enteric 

fermentation of dairy cattle is a significant source of methane responsible for global 

warming (Crutzen et al., 1986). 

2.4   Health Problems associated with rodents 

Myomorphic rats include rats or mice, voles, gerbils, hamsters and jerboas. 

These groups of rats share certain presumed ancetral features such as skull and 

mastication muscles. The natural consequence of crop over-production is an expensive 
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spreed of the local breed of rodent, some attack stored crops and transmit disease 

directly and not  indirectly through vectors, bite and contact (WHO,  1992a). 

For hantavirus pulmonary syndrome, which newly emerged in the Southwest in 

1993, weather conditions led to a growth in rodent populations and subsequent disease 

transmission, all following unusually heavy El Nino driven rainfall (Glass, et al., 2000 ), 

Hantavirus infections are transmitted largely by exposure to infectious excreta, and may 

cause serious disease in human and a high fatality rate. 

Extreme flooding or hurricanes can lead to outbreaks of leptospirosis. In 

Nicaragua, for example, an epidemic of leptospirosis followed heavy flooding in 1995. 

From a case-control study, a 15-fold risk for disease was associated with walking 

through flooded water (Trevejo, et al., 1995). 

 Plague is another climate-sensitive disease that is carried by fleas, and it is 

associated with populations of rodents, the primary reservoir hosts of the Yersinia pestis 

bacterium. In the desert southwestern United States, plague bacterial levels in rodents 

have been found to increase in the wake of wet climate conditions following El Nino 

and Pacific Decadal Oscillation – driven wet weather conditions (Parameter, et al., 

1999). 

The World Health Organization considers leishmaniasis to be an emerging and 

uncontrolled disease. According to the World Health Organization (WHO, 2010), there 

has been a marked increase in the number of recorded cases of leishmaniasis in the past 

ten years. Currently, there are an estimated two million new cases annually and about 12 

million people are infected. About 75% of the new cases are cutaneous leishmaniasis 

and 25% are visceral leishmaniasis. The majority of the cases of leishmaniasis are found 

among the poorest people of the world, and factors such as poor housing and 

displacement are among the factors that contribute to this phenomenon(WHO, 2010). 
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CHAPTER THREE 

Materials and Methods 

The purpose of current study was to identify the health effects associated with 

flies, mosquitoes and rodents in KHY city. Different breeding sites of mosquitoes, flies 

and rodents were identified and monitored during the study period. 

 Mosquitoes, flies and rodents were collected from the breeding sites  then sent 

to the laboratory for identification and characterization. A questionnaire was used to 

collect data to assess the health impact of  mosquitoes, flies and rodents. and level of 

awareness about the hazards of mosquitoes, flies and rodents. All the methods, 

techniques, and material used the following sections. 

3.1 Material   

    1. Chemical  

Eethanol 70 %   was used for killing of mosquitoes and flies. 

2. Equipment 

 Mosquito larval dipper with extendable handle. 

   Stereo or Dissecting microscope 

   Wood cage covered by net mesh  

  Rodent  cage 

 Digital camera canon    

3.2 Methods  

3.2.1 Identification of  mosquitoes 

During the period from Feb. to Aug., 2012 weekly field trips were made to 

collect mosquitoes larvae from all potential BS in the study area using a standard 

mosquito larval dipper with extendable handle. Several water collection ponds were 

identified and characterized as BS along KHY city. These sites include Irrigation ponds, 

and sewage collection ponds. Three sites geographically selected in KHY city  

Alqtatwa, Alamal and European sewage presented in European hospital  BS were used 

as monitoring sites for periodical collection of mosquitoes measurements as location of 

the monitoring sites  map 3.4. 
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Abundance of mosquito larvae's on each site was measured weakly by collecting 

ten caps of water, 100 ml each, from different places in each site. The total volume of 

collected water from each pond equals 1 L, then the number of larvae's in the water was 

counted and used as indicator of mosquitoes abundance (Safi and Nahhal, 1995, 1998).  

The data were collected over 6 months during the study. 

Mosquitoes larvae's from different sites were brought to the laboratory of 

Islamic university and allowed to develop to adults in the cage ( Safi et al. 1997). This 

cage consists of two plastic bottles connected to each other in the  up- side-down  

position (Figure 3.1). 

The bottom bottle contains water for the development of mosquito larva to 

different instant stages, then to pupa and adult instant. The adult insects leave the down 

bottle and stay in the upper bottle in the atmosphere. The adult mosquitoes were killed 

by spraying with alcohol then sent to laboratory in Alazher University for species and 

sex identification. Random number of mosquitoes ranged from 110 -130   mosquitoes 

from 3 sites were sent to laboratory in Alazher University for species and sex 

identification. The data are shown in (Table 4.3). 

The caught mosquitoes were measured and used for identification using Stereo 

or dissecting microscope (Figure 3.2). Identification indices were done with the help of 

Dr. R. Shawa at Alazher University. The results of those experiments enabled us to 

identify mosquitoes species in KHY city.  

 

Figure 3.1: Two plastic bottles attached to each other with special whole ( Safi and El-

Nahhal 1995) 
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Figure 3.2: Stereo or Dissecting microscope 

The type and sex determination of mosquitoes were determined from the shape 

under Stereo or dissecting microscope. In this  study the maxillary palps was curve to 

the right and left and the antenna are huge in case of male culex but in case of female 

the antenna was smaller than that of  male( Figure 3.3).  

 

Figure 3.3:  Male and female of Culex 
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3.2 .2  Identification of the flies. 

 Three sites Fish market, animal farm and transfer station of solid waste in 

alnmsawy were used for characterization of flies  BS (map 3.1). During the period from 

Feb. to Aug. 2012 a weekly field trip was made to evaluate the flies from all potential 

BS in the study area. Based on the method developed by Safi and El-Nahal, (1998), 

density of the flies (number of flies/ m
2
) is  used to  characterize the population  in these 

sites. The densities were measured using a one meter square grid scale placed in the 

center of the site and 1, 2, 4, 8 and 16 meter away from the center of BS. The fly index 

was used to evaluate the population density and dynamics in the study area. 

Special  wood cage covered by net mesh size  1mm was used to catch flies. This 

cage contains  an  opening  valve  in the bottom  of the cage. The cage contains flies 

attracting  materials  (fermented  food ). The collected flies were killed by spraying with 

alcohol , then were brought to the laboratory for species and sex ration identification. 

Samples of collected flies during the experimental studies were brought to 

biology lab at Alazhar University to identify species and sex. Determination of  the 

species and sex  were carried out under Stereo or dissecting microscope (Figure 3.2). 

 3.2.3  Identification of rodents. 

  During the period from 30 March to 30 May 2012, KHY city was divided    into 

four zones. Rodent cages were distributed at the night and collected in the        morning. 

The first zone was Alamal , City Center, Almahata, Alkatiba and Alstar neighborhood , 

the second zone was Almawassy and KHY Camp neighborhood, the third  zone was 

Alsheikh Nasser ,Butn alsameen, Jort Allout ang Gizan Abu Rishwan neighborhood,  

and the fourth zone was Al Salam, Gizan Alnagar, Gaa Algrain ,Maain and Almanara 

neighborhood.   

Rodents catchment devices were purchased from local markets and  were 

distributed to some houses randomly in KHY city and rodent catchment  were 

distributed  during the night and collected in the morning. The number of caught   

rodents were recorded and used as rodents index. Random sample of caught rodents 

consists of 672  rodents were chosen and examined for sex ratio determination.    
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Map 3.1: Three sites in KHY used as monitoring sites for mosquitoes, flies & rodents 

measurements 
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3.3 Questionnaires design 

A close ended questionnaire for bathers in different locations was designed in the 

native language (Arabic language, see annex 1A,   English translation is found in annex 

I B) and covered the followings: 

 Personnel data e.g., age, sex ,  level of education 

 The health impact of the mosquitoes, flies and rodents and level of awareness 

about the hazards of  mosquitoes, flies and rodents  

  Does any member of the family of one injured following diseases carried by 

mosquitoes, flies and rodents. 

  Special awareness and breeding sites of mosquitoes ,flies and rodents  

Questionnaire was used in current study reviewed and audited by  Dr .Yasser 

EL-Nahhal, Prof. Samir Afifi and Dr. Zeyad Abu Heen. 

About 246 questionnaires related to health topics were developed and sent to the 

local population for data collection. The health effects in KHY city were associated with 

age, sex, qualifications of population, also Special diseases associated with mosquito, 

flies , rodents, special awareness and breeding sites.The target population were selected 

randomly to cover the study area . They  were  asked to answer  the questionnaire and 

give it back in the next day. The collected data was analyzed and correlated to the above 

mentioned parameters. 

3.4 Statistical analysis:  

The obtained results were analyzed using Exile program. Average and standard 

deviation of each parameter was calculated. Averages were compared by Tukey’s test at 

 = 0.05, following one-way ANOVA. T-Test was used to evaluate difference between 

treatments. 
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CHAPTER FOUR  

RESULTS AND DISCUSSION 

The result chapter demonstrates and discusses the results this study, which 

divided into forth major sections. The first is dealing with results  mosquitoes 

characteristics, the second with results  flies characteristics, the third with the result of 

rodents characteristics and the fourth section presents results gathered from the public 

health assessment questionnaire 

4.1  Mosquitoes characteristics 

 Mosquito larvae's count in the studied BS is shown in the Figure 4.1. It can be 

seen that the number of larvae's differ from one site to another and from period to the 

next one. The general statement of figure 4.1 is that there is a progressive increase of 

mosquito larvae's.  An acceptable explanation for these result could be that the increase 

in temperature affects the growth rate of mosquitoes, accordingly , more larva were 

observed in all sites. These results agree with Alahmed, (2010) who found similar 

result. 

4.1.1 Abundances of mosquitoes larva in BS.  

The activity of adult mosquito larvae's in the BS was observed throughout the 

study, but at different densities depending on the prevailing climatic conditions. A peak 

of activity was attained in June, when the  day temperature was 36
o 

C, and it started to 

decline until it reached a minimum level  in February, when the day temperature was      

18
o
C (Table 4.1). The average of the larvae's count in the studied  BS showed different 

numbers of  larva (Figure 4.1), where, 278, 219 and 188 mosquitoes larvae's were 

collected from European  sewage, Alamal and Alqtawa BS respectively (Table 4.1). 
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Figure 4.1: Average of larvae's numbers in the studied BS 

Table 4.1: Count of the Larvae from the studied sites  

Date  
No. of larva / L 

Temperature 
 

Alamal(1) Alqatatwa(2) European (3)  

18-Apr 5 2 10 35  

25-Apr 15 5 20 29  

2-May 17 10 22 27  

9-May 20 15 25 32  

16-May 25 20 30 32  

23-May 27 22 32 33  

30-May 28 28 33 32  

6-Jun 29 30 32 32  

13-Jun 28 29 34 33  

20-Jun 15 20 28 34  

27-Jun 10 7 12 34  

Sum. 219 188 278 
 

 

Average 19.91 17.09 25.27  

 

Statistical analysis of the data in Table 4.1 shows significant difference between 

Alqatatwa site and European site, more details of statistical results are shown in table 

4.2 

  Table 4.2 : Statistical analysis among Alamal, Alqatatwa and European  BS represent 
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Item  p-value 

1*2 0.053 

2*3 0.025 

3*1 0 

4.1.2 Species and sex ratio identification of mosquitoes 

  As obvious in (Table 4.3), percentage of female mosquitoes in the study sites 

was 58%, while percentage of male mosquitoes was 42%. These results indicate that 

number of female mosquitoes is larger than the number of male mosquitoes. The 

obtained results agree with those of Mercer et al., (2008), who found similar results in 

sex ratio. Furthermore, sex ratio identification over time is shown in Table 4.3  

  Table 4.3: Sex ratio of larvae's collected from three BS 

 European ALamal ALqtatwa Average S.D 

Total 110 120 130 120 10 

F %                                                                                                    60 % 56.6 % 56.9% 58% 2 

M % 40 % 43.4 % 43.1 % 42% 2 

The identification of mosquitoes sex ratio is shown in Table (4.4) 

Table 4.4: Species of mosquitoes found in the studies BS 

Alamal pond  Alqtatwa pond European pond  
Type Date 

Female Male Female Male Female Male 

                   3 4 3 5 2 Culex 15\5\2012 

8 4 7 8 8 5 Culex 24\5\2012 

15 13 12 9 13 8 Culex 30\5\2012 

12 8 17 10 11 7 Culex 6\6\2012 

11 5 18 8 12 6 Culex 11\6\2012 

11 10 9 8 10 7 Culex 18\6\2012 

8 9 7 10 7 9 Culex 25\6\2012 

9.7 7.4 10.6 8.0 9.4 6.3 Avg. 

3.8 3.6 5.3 2.4 2.9 2.3 Std. 

The results show the most abundant 209 female (58%), followed by 151 male 

(42%) and they represent genera, Culex. It is obvious that the number of the male  

mosquitoes increased over time in all BS, whereas the number of female mosquitoes 

fragment increased, up to 12 in 11-6-2012 and decreased after that. This suggests that 



29 

 

temperature has an effect on sex development in mosquitoes. These results agree with 

those of Alahmed, (2010) who found similar result. 

           Pest control in KHY city is based on chemical and biological control and                   

Chemical control is based on using insecticides such as Permethrin for mosquitoes 

control. The pest control material during year 2012   in KHY  City is shown in Table 

4.5. It is obvious from Table 4.5 that small quantities of pest control materials are 

used.  

Table 4.5:  Pest control  material used in KHY  City during 2012 

 Pest control material  Unit(L) Use 

1 Permethrin 30  Mosquitoes control 

2 Bacillus thuringiensis 

israelensis (Bti) 

200  Mosquito control 

4 Bromadiolone 60 Rodent control 

  (Source Municipality of KHY 2013) 

          The biological control was based on using BT for controlling mosquitoes larva. 

It looks that application of pesticides or biological agent (BT) is so low.  This agrees 

with the high abundance of mosquitoes, flies and rodents (Table 4.1, 4.8 and 4.15). 

4.2  Flies characteristics 

Densities  of  flies  in 1m, 2m, 4m, 8m and 16 m away from the center of fish 

market ,animal farms and  transfer station of solid waste  at Alnmsawy  are shown in 

Tables  4.6, 4,8 and 4.10  respectively. It can be seen that the densities of flies in all 

sites are very high in one meter away from the center sites. The density of flies 

decreases far away from the center sites. The smallest density was observed in the 16m 

away from the sites. 

Furthermore, the densities of flies in all sites and all distances increased by time 

and by rising up in temperature. It is obvious that the largest densities in all sites and 

distances were observed in May-Jun. The observed decrease in the number of flies was 

similar  to that previously recorded  in Gaza city Safi and El-Nahhal, (1998). The 

explanation of these results is that flies are sensitive to temperature development. At 

high temperature flies die or eggs do not hatch or larva do not develop to pupa.(Safi and 

El-Nahhal, (1998). 
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Statistical analysis of flies density in fish market indicates that there was   no 

difference among densities in 1, 2, 4, 8 m, whereas a significant difference was 

observed at 8 and 16 m away from the center (Table 4.7). 

  Table 4.6: Density of flies in place away from center of fish market BS 

Date Temperature Number of flies away from the center  

 1 m   2 m   4 m   8 m   16 m  

9-Feb 18  3 2 0 0 0 

16-Feb 12 5 3 0 0 0 

23-Feb 19 7 4 2 2 1 

1-Mar 14 10 5 3 2 1 

8-Mar 20 18 15 8 5 3 

15-Mar 18 20 17 9 7 4 

22-Mar 23 21 18 10 8 5 

29-Mar 17 30 20 11 9 6 

5-Apr 25 65 60 40 21 15 

12-Apr 25 52 47 45 40 35 

19-Apr 24 60 55 47 45 40 

26-Apr 29 80 75 60 50 48 

3-May 28 95 85 65 60 55 

10-May 32 102 95 68 64 58 

17-May 33 130 110 95 80 70 

24-May 32 145 118 99 88 75 

31-May 33 148 120 100 90 76 

7-Jun 33 149 120 100 91 78 

14-Jun 34 150 120 102 92 80 

21-Jun 35 154 122 106 94 82 

28-Jun 35 156 124 106 96 84 

05-Jul 35 156 126 108 96 86 

12-Jul 37 140 110 90 80 75 

19-Jul 37 105 87 60 43 35 

25-Jul 38 91 73 45 33 24 

02-Aug 38 82 65 41 26 19 

09-Aug 37 71 57 33 21 17 

16-Aug 37 60 43 25 19 15 

Avg.  82 68 53 45 39 

Std.  54 44 39 36 32 

Table 4.7 : Statistical analysis between  the density of flies in  far away from the center 

of fish market BS 

Item  p-value 

1m*2m 0.28 

2m*4m 0.19 

8m*16m 0.49 

1m*16m 0.00 

1m*8m 0.0002 
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It is obvious that the difference between flies in fish market and animal farms 

was not significant. The explanation of these results is that fish market and animal farms 

produce ammonia as a byproduct resulting from protein biodegradation. This ammonia 

attracts flies to the BS. On other hand in the transfer station of solid waste BS at 

Alnmsawy no ammonia could be produced.  Accordingly the flies abundance were in 

the transfer station less than other sites as shown by statistical variations (Table 4.12). 

  Table 4.8: Density of flies in place away from center of farm animals BS 

Date Temperature Number of flies away from the center  

 1 m   2 m   4 m   8 m   16 m  

9-Feb 18 3 2 0 0 0 

16-Feb 12 5 3 0 0 0 

23-Feb 19 7 4 2 2 1 

1-Mar 14 10 5 3 2 1 

8-Mar 20 18 15 8 5 3 

15-Mar 18 20 17 9 7 4 

22-Mar 23 21 18 10 8 5 

29-Mar 17 30 20 11 9 6 

5-Apr 25 65 60 40 21 15 

12-Apr 25 52 47 45 40 35 

19-Apr 24 60 55 47 45 40 

26-Apr 29 80 75 60 50 48 

3-May 28 95 85 65 60 55 

10-May 32 102 95 68 64 58 

17-May 33 130 110 95 80 70 

24-May 32 145 118 99 88 75 

31-May 33 148 120 100 90 76 

7-Jun 33 149 120 100 91 78 

14-Jun 34 150 120 102 92 80 

21-Jun 35 154 122 106 94 82 

28-Jun 35 156 124 106 96 84 

05-Jul 35 156 126 108 96 86 

12-Jul 37 140 110 90 80 75 

19-Jul 37 105 87 60 43 35 

25-Jul 38 91 73 45 33 24 

02-Aug 38 82 65 41 26 19 

09-Aug 37 71 57 33 21 17 

16-Aug 37 60 43 25 19 15 

Avg. 29 70.04 54.44 35.37 29.52 24.3 

Std 8 40.39 33.29 24.19 19.68 17.57 
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Statistical analysis of the data in Table 4.7 indicates no difference in the 

densities in 1m, 2 m, 8, and 16 m, whereas a significant differences were observed in 

the densities other distance (Table 4.9).   

      Table 4.9: Statistical analysis between  the density of flies in  far away from the  

      Center of farm animals BS 

Item  p-value 

1m*2m 0.063 

2m*4m 0.0009 

8m*16m 0.15 

1m*16m 0.00 

1m*8m 0.0001 

 

        Table 4.10: Density of flies in place away from center of transfer station of solid 

        waste at Alnmsawy BS 

Date Temperature Number of flies away from the center  

 1 m   2 m   4 m   8 m   16 m  

16-Feb 12 3 0 0 0 0 

23-Feb 19 3 2 1 1 1 

1-Mar 14 4 3 2 2 1 

8-Mar 20 8 6 5 3 1 

15-Mar 18 10 7 6 4 2 

22-Mar 23 18 8 7 5 3 

29-Mar 17 20 9 8 6 4 

5-Apr 25 25 20 18 15 13 

12-Apr 25 60 30 25 20 15 

19-Apr 24 70 35 28 22 17 

26-Apr 29 80 36 35 23 22 

3-May 28 82 70 55 40 35 

10-May 32 85 75 60 44 38 

17-May 33 90 76 63 50 40 

24-May 32 93 78 65 56 44 

31-May 33 96 84 66 64 48 

7-Jun 33 97 84 68 64 49 

14-Jun 34 100 86 70 66 50 

21-Jun 35 104 88 72 70 52 

28-Jun 35 104 90 72 72 54 

05-Jul 35 106 92 74 74 54 

12-Jul 37 98 88 68 62 48 

19-Jul 37 80 70 50 40 30 

26-Jul 38 75 66 43 34 22 

02-Aug 38 71 61 39 29 19 

09-Aug 37 66 55 35 26 15 

16-Aug 37 60 49 31 21 10 

Avg. 29 63 51 39 34 25 

Std 8 37 33 27 25 20 
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  Statistical analysis of the data in Table 4.11 indicates no difference in the 

densities in 1m and 2 m away but  a significant differences were observed in the density 

in other distances. 

 Table 4.11: Statistical analysis between the density of flies in far away from the 

  center of solid waste Alnmsawy BS 

Item  p-value 

1m*2m 0.0970 

2m*4m 0.004 

8m*16m 0.0007 

1m*16m 0.00 

Furthermore, Statistical analyses among flies in all sites are shown in Table 

4.12. It  can be seen  that  there was significant  difference  in the densities  of fish 

market and  animal farm and transfer station of solid waste , whereas no difference  was 

noticed   between animal farms  and transfer station of solid waste.  

The explanation of these results is that fish  market  contain high   contamination 

of protein  that degraded to ammonia which strongly  attracts  flies, whereas  the other 

sites do not  have high protein fraction consequently  the amount of ammonia  produced  

is several time  less than in fish market, so it becomes less attractive to flies. 

  Table 4.12: Statistical analysis of density of flies among BS (fish market, animal farms 

  & transfer station of solid waste at Alnmsawy) 

Item  p-value 

Fish Market*Animal 0.001 

Animal * Alnmsawy 0.48 

Alnmsawy * Fish Market 0.0007 
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Figure 4.2 Average of flies from three sites 
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During the period from June to July 2012, weekly field trips were made to 

collect flies from BS. About 337 flies were examined in the Biology Lab at Alazhar 

University. The most abundant gender was 177 male (52.5 %), followed by 160 female 

(47.5%) (Tables 4.13& 4.14) 

Table 4.13: Sex ratio of the flies 

 

 

 

 

 

 

            Table 4.14: Flies evaluation from BS 

Greenbottle Bluebottle Housefly 
Date 

Female Male Female Male Female Male 

1 0 1 0 30 28 5\6\2012 

0 1 0 2 22 29 11\6\2012 

0 0 0 2 24 29 18\6\2012 

0 1 0 0 21 30 25\6\2012 

1 0 1 0 27 25 3\7\2012 

2 0 0 1 30 29 11\7\2012 

0.67 0.33 0.33 0.83 25.67 28.33 Avg. 

0.82 0.52 0.52 0.98 3.93 1.75 Std. 

  The data in table 4.13 revealed the most abundant was housefly then blue bottle  

and finally green bottle flies. 

 

 

 

 

Female Male Date 

32 28 5\6\2012 

22 32 11\6\2012 

24 31 18\6\2012 

21 31 25\6\2012 

29 25 3\7\2012 

32 30 11\7\2012 

26.67 29.50 Avg. 

4.97 2.59 Std. 
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4.3    Rodents characteristics 

  The number of caught rodents in each zone of the four studies zones is shown in 

(Table 4.15) 

  Table 4.15: Rodent evaluation in KHY City 

Rat Mouse 
Site 

% NO % NO 

44 89 55 108 Zone 1 

46.30 390 53.70 453 Zone 2 

39.30 99 60.70 153 Zone 3 

46.50 105 53.50 121 Zone 4 

171 209 Total 

42.75 52.25 Avg. 

146 164 Std. 

 

Distribution of zone1, 2, 3 and 4 is shown in map 3.1.  It can be seen that the 

number of caught rodents is different from one zone to another. It is obvious that the 

highest number of caught rodents is in zone 2. However, it appears that caught rodents 

are mice and rates. The percentage of mice is higher than those of rates. 

During study, the Almwassy and KHY Camp (Zone 2) were the most abundant 

of rodents 55.5 % then  Al Sheikh Nasser , Butn Alsameen ,  Jort Allout and Gizan Abu 

Rishawn neighborhood ( Zone 3)  16.6 %, then AL Salam, Gizan Alnagar, Gaa algrain, 

Maain, and Almanara neighborhood (Zone 4)  14.8 % and finally AL Amal city, Center, 

Almahata, Alkatiba and Al Satar neighborhood(Zone 1)13.1%. 

Identification of sex ratio of  mice are shown in table 4.16.  It can be seen the 

sex ratio between male and female mice zone was  is 1:1.5 , while in the other zones it 

were 1:1. 
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         Table 4.16:  Mice sex ratio  in  the studied  zones KHY city 

 

Identification of sex ratio of rats is shown in table 4.17 it is obvious that average 

percentage female is 62.45 

              Table 4.17: Rat sex in KHY city 

 

 

 

 

 

 

 

During study about 672 rodents were caught from potential breeding sites in the 

study area, where the most abundant  was  384 female(57.2 %), followed by 288 male          

(42.8 %). 

4.4   Socio-Economic Analysis 

  The collected data were analyzed for Socio-Economic Analysis. The results 

were presented in tables (4.18 and 4.28). Locations and frequency of questionnaire 

distribution are shown in table (4.18)  

         

 

 

 

Female 

 

Male 

 
Site 

% NO % NO  

37 % 24 63 % 41 Zone:1 

60 % 180 40 % 120 Zone 2 

46 % 23 54 % 27 Zone :3 

56 % 19 44 % 15 Zone :4 

246 203 Total 

49.75% 246 50.25% 50.75 Avg. 

Female Male Site 

% NO % NO  

66.7 30 33.3 15 Zone:1 

50.9 29 49.1 28 Zone 2 

65.6 40 34.4 21 Zone :3 

66.6 40 33.3 20 Zone :4 

139 84 Total 

62.45% 34.75 37.55% 21 Avg. 
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Table 4.18: Locations in KHY city where the questionnaire was distributed. 

No Location Frequency Percent 

1 AL Amal neighborhood 20 8.1 

2 Butn Alsameen neighborhood 13 5.3 

3 City Center neighborhood 23 9.3 

4 AL Satar neighborhood 22 8.9 

5 AL Salam neighborhood 15 6.1 

6 Al Sheikh Nasser neighborhood 13 5.3 

7 AL Katiba neighborhood 12 4.9 

8 AL Mahata neighborhood 9 3.7 

9 Khan Younis Camp neighborhood 30 12.2 

10 AL Manara neighborhood 10 4.1 

11 AL Mauasi  neighborhood 18 7.3 

12 JortAllout neighborhood 21 8.5 

13 Gizan Abu Rishawn neighborhood 10 4.1 

14 Gizan Alnajar neighborhood 10 4.1 

15 Gaa Algrain neighborhood 7 2.8 

16 Maain neighborhood 13 5.3 

 Total 246 100.0 

It can be seen that the questionnaires were distributed in all blocks in KHY city 

and the total number of respondents are 246, which equals 100%. This indicates positive 

response among population. Furthermore, the married population can be divided 

interims of family size into small size family (members 1-6) 43% and large size family 

(7-11) 56%. The age group of the respondents is shown in table 4.19. This data indicates 

that majority of populations are married.  

           Table 4.19 : Age groups of the respondent population 

Age Frequency Percent 

<25 25 10.16 

25-35 64 26.016 

36-45 82 33.3 

<46 75 30.487 

Total 246 100.0 

 

 It is obvious that the age groups were in the range of 25- 46 and were 

categorized into 4 groups. All the groups are in the  good health. Furthermore, the sex 
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ratios of respondent were 74.1% male and 25.9% female. Furthermore, the 

qualifications of respondents are shown in table 4.20 

  Table 4.20: Qualifications of the respondents             

Qualifications Frequency Percent 

Secondary School or less 111 47% 

Diploma 80 33.9% 

Bachelor and above 45 19.1% 

Total 236 100.0% 

  It can be seen that the respondents were qualified. It is obvious that 19.1% of 

the population have an university degree. This indicates high quality information. In 

addition, only 70.3% of the respondents were living in concrete building whereas 29.7% 

were living in camps. 

 Responses of the population to environmental health problems of the 

questionnaire are presented in table (4.21).  

 Table 4.21: Environmental health problems of the questionnaire 

No Statement 
Yes No 

N % N % 

1 
Do you  think there is an environmental  and  health problem in 

the city of Khan Younis. 
222 90.2 24 9.8 

2 
I see that the problem of  health status and environment in the 

city of Khan Younis is not important. 
33 13.4 213 86.6 

3 

I  think that the health and environmental risks from the 

presence of flies, rodents and mosquitoes in my country are not  

that  alarming. 

48 19.5 198 80.5 

4 

I believe that maintaining the health and the environment from 

the risks of flies, rodents and mosquitoes are  restricted  to  

specialists. 

50 20.3 196 79.7 

5 
 I am  interested in finding appropriate solutions for rodents, 

flies and mosquitoes in the Khan Younis city, 
223 90.7 23 9.3 

6 

I think that knowing the health hazards caused by mosquitoes, 

flies and rodents from the jurisdiction of the competent 

authorities. 

113 45.9 133 54.1 

7 
I think that knowing the health hazards caused by mosquitoes, 

flies and rodents is the sole  a specialist person. 
90 36.6 156 63.4 
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8 

I think it is useless to resort to experts in the field of health due 

to the exacerbation of the health risks resulting from the spread 

of flies, mosquitoes and rodents. 

53 21.5 193 78.5 

9 
I see that the presence of rodents, flies and mosquitoes does not 

affect human health. 
37 15.0 209 85.0 

10 
I give priority to the reduction of environmental pollution, 

which adversely affects human health and the environment. 
219 89.0 27 11.0 

11 

I see the importance of conducting research to maintain human 

health from rodents, flies, mosquitoes, regardless of the cost of 

the material. 

226 91.9 20 8.1 

12 
I care for the continuing care follow-up on the dangers of flies, 

rodents and mosquitoes and the spread in the Gaza Strip. 
204 82.9 42 17.1 

13 
I see the need to limit the spread of rodents, mosquitoes, flies, 

regardless of severity. 
208 84.6 38 15.4 

14 
I feel the importance of the study subjects related to human 

health. 
225 91.5 21 8.5 

15 

I feel my responsibility for damage caused by the presence of 

flies, rodents and mosquitoes, although  I do not know  about 

their causes and their impact on health and the environment. 

154 62.6 92 37.4 

16 
I think that the development of awareness of health dangers of 

mosquitoes, flies and rodents is an urgent need in Khan Younis. 
222 90.2 24 9.8 

17 
I appreciate the efforts being made to preserve the public health 

risks from flies, rodents and mosquitoes. 
185 75.2 61 24.8 

18 
I think that the subjects of the risks of flies, rodents and 

mosquitoes are not related to my life process. 
70 28.5 176 71.5 

19 

Do the competent authorities  in  do their duties  in rasing 

awareness of health risks and the environment  caused by  the 

prevalence of flies, mosquitoes and rodents. 

68 27.6 178 72.4 

20 

I see the desperate need to allocate a large part of the media of 

all kinds to raise awareness to protect  the human health risks 

from flies, rodents and mosquitoes. 

227 92.3 19 7.7 

21 

I see that the activation of religious texts (the verses and sayings 

of the Prophet) increases the citizens' awareness of the risk of 

flies, rodents and mosquitoes. 

228 92.7 18 7.3 

22 

I see there is an urgent need to raise awareness of health risks of 

flies, rodents, and mosquitoes among  all citizens without 

exception. 

234 95.1 12 4.9 
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23 

I see that participation in the organization of a week to reduce 

the spread of flies, rodents and mosquitoes in Khan Younis is 

necessary   

176 71.5 70 28.5 

The data in Table 4.21 clearly demonstrate the variation among population in 

responses to the questions. However, these variations indicate positive sign and real 

data. (This also reflects different feeling and different of population). Furthermore the 

variation in living condition and housing may directly affect the response of population. 

4.5 Health related diseases 

The health data connected with disease transmitted by mosquitoes, flies and/or 

rodents are shown below. It can be seen that only 27.6% (68 respondents) indicate the 

transitions of disease among population due to insects. This may also be connected with 

the building status of the population. The recorded transmitted diseases are shown in 

table (4.22). 

 Table 4.22: Transmitted disease among population 

Transmitted disease  
Responses 

No Percent 

Trachoma 2 2.9% 

conjunctivitis pus 16 23.5% 

Cholera 3 4.4% 

Typhoid 4 5.9% 

Albartwod 1 1.5% 

childhood diarrhea 36 52.9% 

dysentery or amoebic 12 17.6% 

Food poisoning 8 11.8% 

Diphtheria 2 2.9% 

Skin diseases 38 55.9% 

Total 122  

This result agrees with flies characteristics (Table 4.12) mosquitoes characteristics 

(Table 4.4) and rodents characteristics (Table 4.15). The transmitted disease among 

population could be connected with the mosquitoes, flies, and rodents. The recorded 

diseases cases among population are shown in table 4.23 
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  Table 4.23 disease among population 

 

Diseases suffered 

 

Responses 

N Percent 

Malaria fever 2 2.2 

Yellow fever 2 2.2 

Skin sensitivity 79 86.8 

Elephant (filariasis) 1 1.1 

Plague 1 1.1 

Leishmaniasis 1 1.1 

Typhus 3 3.3 

Salmonella 2 2.2 

Total 91 100 

It is obvious that there is a wide range of diseases among population could be 

connected   to mosquitoes, flies, and rodents. The cases of malaria  or yellow fever may 

be imported cases from out side of Palestine. This agrees with report of ministry of 

health table 2. 

Table 4.24 lists the age group of sick population due transmitted disease in table 

4.24  

   Table 4.24:  lists the age group of sick population 

Age group Frequency Percent 

5-20 years 48 78.7 

21-45 years 7 11.5 

45 old and over 6 9.8 

Total 61 100.0 

       Table 4.25: Lists the following symptoms for long periods. 

Responses N Percent 

Vomiting 28 43.8 

diarrhea and vomiting 10 15.6 

Diarrhea 32 50.0 

Other symptoms 11 17.2 

Total 81*  

                    * There are Multi response answers  
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 Table 4.26 Hospital or private clinics where the population received medical 

treatments. 

      Table 4.26 : Population received medical treatments. 

Responses N Percent 

House 11 14.1% 

Hospital 30 38.5% 

Government clinic 28 35.9% 

Private clinic 13 16.7% 

Total 82  

Furthermore, the respondents reported the presence of wastewater treatment 

plants, irrigation ponds and /or solid waste collection sites. More details are shown in 

Table 4.27. 

Table 4.27:  Responses of population on wastewater,  Agricultural drainage and 

solid waste container. 
No 

 
 

Yes No 

N % N % 

1 
Your home near a pool or pools of agricultural 

drainage 
126 51.2 120 48.8 

2 
Your home is near animal farm or collecting  garbag 

containers or  anything  breeding  ground for flies 
173 70.3 73 29.7 

3 Are there  places near your home where rodents breed 172 69.9 74 30.1 

Furthermore, the majority of population revealed no controls for mosquitoes, 

flies, and or rodents. More details are shown in table 4.28 

  Table 4.28 : Responses of population toward mosquitoes, flies and  rodents control 

 

 No 

  

 
Yes No 

No % No % 

1 
Competent authorities control flies in your 

neighborhood 
32 13.0 214 87.0 

2 
Competent authorities control mosquitoes in your 

neighborhood 
76 30.9 170 69.1 

3 
Competent authorities control  rodents in your 

neighborhood 
45 18.3 201 81.7 
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CHAPTER  FIVE 

CONCLUSIONS AND RECOMMENATIONS 

5.1 Conclusions  

The obtained results clearly demonstrate the abundance of mosquitoes in the 3 

BS.  A peak of activity of adult mosquitoes was attained in June, when the temperature 

was 36 
o
C. It started to decline until it reached a minimum level in February, when the 

temperature was 15 
o 

C. Identification of species and sex ratio indicates that culex 

species were the most dominant. 

 Furthermore population densities of flies were more dominate in all BS in 1 m 

away from sites and became less in 16 m away from the sites.  Density of flies was 

more pronounced in fish market than animals farm or transfer station of solid waste 

alnmsawy BS.  

A peak of activity of adult fly was observed in June in three sites monitoring in 

KHY city, when the temperature was 35 
o
C, and it started to decline until it reached a 

minimum in February, when the temperature was 18 
o
C.  Sex ratio indicated that female 

housefly was (52.52%), followed by Male housefly (47.48%). In addition, this study 

demonstrated that house fly species were the most abundant (96.14%) in all sites. 

Rodents result indicated that abundance of mouse was (55%), followed by rats 

(44%). Sex ratio were female (57.20%), followed by male (42.80%). Distribution of 

rodents in KHY city blocks is nearly equal as there are similar rodent habitats in the 

area regardless of the bad states. 

Application of pest control (Permethrin, BT & Bromadiolone) must be managed 

to kill mosquitoes, rodents and flies. Application of pest control should be in all peak 

season of flies, mosquitoes, and rodents. This should be in harmony with results 

presented in table (4.1, 4.7 & 4.14.) 

Socio economics analysis of the collected data presented the shape of correlation 

between flies, mosquitoes, rodent and population building states. Socio economic 

factors are key stone in the abundance of mosquito, fly and rodent. Furthermore, 

transmitted diseases  among population are related to flies abundance.    
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5.2   Recommendations 

Based on the results and findings of the current research, the following 

recommendation are provided to competent authority   

1.  Should reduce or remove larval of mosquitoes breeding site. 

2.  Should establish educational programs, hold seminars and workshops in schools 

and universities for both employees and for the general public. It is an important 

component for mosquitoes, flies and rodents control programs. The public 

should be informed by Radio and TV messages   

3.  Should conduct control programs against flies, mosquitoes and rodents. 

4. Should establish animal production area away from human population. 

5. Should transfer animal farms among human population to animal production 

area away from population. 

6. Should strength the scientific research efforts to improve health state in KHY 

city.  

7. Should conduct more specialized studies to determine the relationship between 

contact with risks of flies, rodents and mosquitoes with the possibility of disease 

transmission. 
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ANEX (1) 

 بسم اهلل الرمحن الرحيم

 

             غزة –الجامعة اإلسالمية 
 عمادة الدراسات العميا

 كمية العموم
 البيئة العموم-األرضقسم البيئة وعموم 

   

 أخي الكريم / أختي الكريمة:
  وبركاتو،السالم عميكم ورحمة اهلل       

 الموضوع /تعبئة استبانة
بيا  أقوماالستبانة والتي صممت لجمع المعمومات الالزمة لمدراسة الميدانية التي يسرني أن أضع بين أيديكم ىذه    

 صحة البيئة وىي بعنوان: –درجة الماجستير في العموم البيئة  عمىوذلك استكماال لمحصول 
 والقوارض في مدينة خان يونس ضالمرتبط بانتشار الذباب، البعو يم الوضع الصحي يتق

شاركة في ىذه الدراسة والتي سوف تسيم في تحسين الوضع الصحي لسكان مدينة خان لقد تم اختياركم لمم   
 الدراسة. ستنجح ىذهمساىمتكم الفاعمة ىي التي  يونس وان

 ( في المربع الذي تراه مناسبا ومن ثم اإلجابة عن السؤال المفتوح.أرجو التكرم بوضع إشارة )
كم ستدعمون ىذا الجيد،مع العمم بأن جميع البيانات الواردة في ىذه ونثق أنو في ضوء مساىمتكم وعطائكم الكبير أن

 االستبانة ستعامل بسرية تامة ولن تستخدم إال ألغراض البحث العممي.

 شاكرا ومقدرا حسن تعاونكم
 وتقبموا فائق احترامي وتقديري

 الباحث                                          

 يوسف زكريا شبير                                          
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ANEX (1) A 

 خمفية المبحوث القسم األول/

 اسم الحي ________________.

 عدد أفراد األسرة____________.    الحالة االجتماعية ___________.

 العمر ____________________. الجنس _________________.

    ماجستير فأكثر    بكالوريوس     مومدب  من ثانوية عامة  أقل المؤىل العممي:

 القسم الثاني / خاص بالوضع الصحي:

 ال نعم العبارات م

   ىل تعتقد بوجود مشكمة بيئية وصحية في مدينة خان يونس  .1

   أرى أن مشكمة الوضع الصحي والبيئي في مدينة خان يونس ليست ىامة  .2

   والبعوض في بمدي ليست مقمقة ضلذباب، القوار أعتقد أن المخاطر الصحية والبيئية من وجود ا  .3

   أرى أن الحفاظ عمى الصحة والبيئة من مخاطر الذباب، القوارض والبعوض ىي ألىل االختصاص فقط  .4

   أىتم بإيجاد حمول مناسبة لمقوارض، الذباب والبعوض في مدينتي  .5

القوارض من اختصاص الجيات المخاطر الصحية التي يسببيا البعوض والذباب و  أعتقد أن معرفو  .6

 المختصة.

  

   المخاطر الصحية التي يسببيا البعوض والذباب والقوارض من اختصاصي الشخصي. أعتقد أن معرفو   .7

أرى أنو ال جدوى من االستعانة بالخبراء في مجال الصحة نظرا الستفحال المخاطر الصحية الناتجة عن انتشار   .8

 الذباب، البعوض والقوارض

  

   رى أن وجود القوارض، الذباب والبعوض ال يؤثر عمى صحة اإلنسانأ  .9

   أرى إعطاء األولوية لمحد من التموث البيئي الذي يؤثر سمبا عمى صحة اإلنسان والبيئة  .10

  أرى أىمية إجراء بحوث لمحفاظ عمى صحة اإلنسان من القوارض، الذباب والبعوض ميما كانت تكمفتيا   .11
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 المادية.

   لمتابعة المستمرة حول مخاطر الذباب، القوارض والبعوض ومدى انتشارىا في قطاع غزةأىتم با  .12

   أرى ضرورة الحد من انتشار القوارض والبعوض والذباب بغض النظر عن خطورتو.  .13

   تتعمق بصحة اإلنسان. تأشعر بأىمية الدراسة بموضوعا  .14

، القوارض والبعوض رغم عدم عممي عن مسبباتيا وأثرىا عن اإلضرار الناتجة عن وجود الذباب يأشعر بمسؤوليت  .15

 .ةوالبيئ عمى الصحة

  

   أعتقد أن تنمية الوعي الصحي بمخاطر البعوض، الذباب والقوارض ضرورة ممحة في خان يونس  .16

   أقدر الجيود التي تبذل لمحفاظ عمى الصحة العامة من مخاطر الذباب، القوارض والبعوض  .17

   ت مخاطر الذباب، القوارض والبعوض ال ترتبط بحياتي العمميةأعتقد أن موضوعا  .18

ىل تقوم الجيات المختصة بدورىا في نشر الوعي من المخاطر الصحية والبيئة المتعمقة بانتشار   .19

 الذباب،البعوض والقوارض

  

أرى ضرورة تخصيص جانب كبير من وسائل اإلعالم بكافة أنواعيا لنشر الوعي لمحفاظ عمى صحة   .20

 .القوارض والبعوضاإلنسان من مخاطر الذباب، 

  

الذباب،  المواطنين من مخاطر أرى أن تفعيل النصوص الشرعية )آيات وأحاديث نبوية( يزيد من وعي  .21

 . والبعوض القوارض

  

أرى وجود ضرورة ممحة لنشر الوعي الصحي بمخاطر الذباب، القوارض والبعوض لكل المواطنين دون   .22

 استثناء.

  

   في خان يونس مجدي القوارض والبعوضرى أن المشاركة في تنظيم أسبوع لمحد من انتشار الذباب، أ  .23

القوارض أشك في جدوى عقد الندوات وورش العمل في المدارس والجامعات لمحد من مخاطر الذباب،   .24

 والبعوض

  

ال جدوى  القوارض والبعوض، أرى إن إعداد النشرات والكتيبات لتوعية المواطنين لمحد من مخاطر الذباب  .25

 منو.
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 القسم الثالث/الخاص باألمراض:

      ال       نعم     األمراض التالية التي ينقميا الذباب حدل أي فرد من أفراد األسرة أصيب بأى .1

 فى حالة االجابة بنعم أي من االمراض التالية أصيب بيا: .2

   التراخوما       الرمد الصديدي              الكوليرا        التيفود             البارتيفود       

 إسيال األطفال   الدوسنتاريا بنوعييا الباسمية أو األميبية           التسمم الغذائي  الدفتريا        

 أمراض جمدية 

 46من  سنة  45 سنة حتى 21من    20في حال كان ىناك إصابة كم عمر المصاب سنة حتى  .3

 سنة فأكثر

 منذ كم سنة يعاني من المرض_______________. .4

    ال     نعم  ىل أي فرد من أفراد األسرة أصيب من أحد األمراض التالية التي تنقميا حشرة البعوض. .5

 في حالة االجابة بنعم أي من االمراض التالية أصيب بيا: .6

      االمال ري      الحمي الصفراء        لجمدحساسية با         )الفيل )الفالريا 

 46من  سنة  45 سنة حتى 21من    20في حال كان ىناك إصابة كم عمر المصاب سنة حتى  .7

 سنة فأكثر

 منذ كم سنة يعاني من المرض_______________. .8

     ال       نعم   ىل أي فرد من أفراد األسرة أصيب من أحد األمراض التالية التي تنقميا القوارض. .9

 في حالة االجابة بنعم أي من االمراض التالية أصيب بيا: .10

    الطاعون      التوالريميا         المشمانيا        التيفوس       السالمونيال     

 46من  سنة  45 سنة حتى 21من    20في حال كان ىناك إصابة كم عمر المصاب سنة حتى  .11

 سنة فأكثر

 لمرض_______________.منذ كم سنة يعاني من ا .12

 ىل عانيت أنت أواحد أفراد أسرتك من اإلعراض المرضية التالية لفترات طويمة. .13
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 إسيال وقئ         قئ        إسيال        أعراض أخرى حدد.__________   

 ال نعم                ىل تمقيت العالج .14

 إذا كانت اإلجابة نعم فما ىو مكان العالج. .15

 البيت       المستشفي     عيادة حكومية        عيادة خاصة 

 القسم الرابع الخاص بالتوعية وأماكن التوالد:

 ىل يوجد بالقرب من منزلكم برك مياه زراعية أو برك صرف صحي. .1

        نعم              ال 

 ي يتوالد فيو الذبابىل يوجد بالقرب من منزلكم مزارع لمحيوانات أو حاويات تجميع القمامة أو أي ش .2

       نعم              ال 

 ىل يوجد بالقرب من منزلكم أماكن تتوالد فييا القوارض. .3

       نعم              ال 

 ىل تقوم الجيات المختصة بمكافحة الذباب في منطقتكم .4

       نعم              ال 

 .ىل تقوم الجيات المختصة بمكافحة البعوض في منطقتكم .5

       نعم              ال 

 القوارض في منطقتكم بمكافحة المختصةىل تقوم الجيات  .6

       نعم              ال 

 شاكرين لكم تعاونكم
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ANEX (1) B 

Section I / Filler Background  

Name ________________ neighborhood________________. 

Marital Status ___________ Number of family members ____________. 

Age ____________________Sex _________________. 

Qualifications: Less than High School       Diploma      Bachelor     Master and more  

Section I     Special Health Status 

No. Statement Yes No 

1 Do you think there is an environmental and health problem in the city 

of Khan Younis. 

  

2 I see that the problem of health status and environment in the city of 

Khan Younis is not important. 

  

3 I think that the health and environmental risks from the presence of 

flies, rodents and mosquitoes in my country are not that alarming. 

  

4 I believe that maintaining the health and the environment from the 

risks of flies, rodents and mosquitoes are  stricted to the specialists. 

  

5  I am  Interested in finding appropriate solutions for rodents, flies and 

mosquitoes in the khan Youns city  

  

6 I think that knowing the health hazards caused by mosquitoes, flies 

and rodents  is the sole the jurisdiction of the competent authorities. 

  

7 I think that knowing the health hazards caused by mosquitoes, flies 

and rodents is my special concern. 

  

8 I think it is  useless to resort to  use of experts in the field of health   
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due to the exacerbation of the health risks resulting from the spread 

of flies, mosquitoes and rodents. 

9 I see that the presence of rodents, flies and mosquitoes does not 

affect human health. 

  

10 I give priority to the reduction of environmental pollution, which 

adversely affects human health and the environment. 

  

11 I see the importance of conducting research to maintain human health 

from rodents, flies, mosquitoes, regardless of the cost of the material. 

  

12  I care for the continuing  follow-up on the dangers of flies, rodents 

and mosquitoes and the spread in the Gaza Strip. 

  

13 I see the need to limit the spread of rodents, mosquitoes, flies, 

regardless of severity. 

  

14 I feel the importance of the study subjects related to human health.   

15 I feel my responsibility for damage caused by the presence of flies, 

rodents and mosquitoes, although  I did not know about their causes 

and their impact on health and the environment. 

  

16 I think that the development of awareness of health dangers of 

mosquitoes, flies and rodents is an urgent need in Khan Younis. 

  

17 I appreciate the efforts being made to preserve the public health risks 

from flies, rodents and mosquitoes. 

  

18 I think that the subjects of the risks of flies, rodents and mosquitoes 

are not related to my life process. 

  

19 Do the competent authorities  do their duties in raising awareness of 

health risks and the environment on the caused by   the prevalence of 
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flies, mosquitoes and rodents. 

20 I see the desperate need to allocate a large part of the media of all 

kinds to raise awareness to protect the human health  from risk of 

flies, rodents, and mosquitoes. 

  

21 I see that the activation of religious texts (the verses and sayings of 

the Prophet) increases the citizens' awareness of the risk of flies, 

rodents, and mosquitoes. 

  

22 I see there is an urgent need to raise awareness of health risks of 

flies, rodents, and mosquitoes  among all citizens without exception. 

  

23 I see that participation in the organization of a week to reduce the 

spread of flies, rodents, and mosquitoes in Khan Younis is necessary. 

  

24 I doubt the feasibility of holding seminars and workshops in schools 

and universities to reduce the risk of flies, rodents, and mosquitoes. 

  

25 I see that the preparation of brochures and pamphlets to educate 

citizens to reduce the risk of flies, rodents and mosquitoes useless. 

  

Section III / Special diseases:  

1. Does any member of the family of one injured following diseases transmitted by 

flies: Yes             No 

2. If yes, any of the following diseases suffered: 

  trachoma      conjunctivitis pus      cholera      typhoid Albartwod      childhood 

diarrhea         dysentery or amoebic      Albasilah two types of          food poisoning 

diphtheria       skin diseases     

3. If there is infection How old is the patient until 5-20 years      21-45 years       45 

old and over      
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4. How many years ago suffering from a disease _______________. 

5. Does any member of the family of one injured following diseases carried by 

mosquitoes, an insect. Yes       No  

6. If yes any of the following diseases suffered: 

  malaria fever     yellow fever      skin sensitivity Elephant (filariasis) 

7. If there is infection How old is the patient until 

5-20 years        21-45 years              45 old and over 

8. How many years ago suffering from a disease _______________. 

9. Does any member of the family of one injured following diseases carried by 

rodents. Yes         No  

10. If yes any of the following diseases suffered: 

plague,       tularemia            typhus,             leishmaniasis       Salmonella 

11.If there is infection How old is the patient until 

5-20 years      21-45 years         45 old and over 

12. How many years ago suffering from a disease _______________. 

13. Have you had your family member of the following symptoms for long periods. 

  Vomiting        diarrhea and vomiting        diarrhea       select other symptoms  

14. Did you receive treatment 

Yes          No 

15. If the answer is yes, then what is the place of treatment. 

 House         Hospital           government clinic 
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Section IV Special awareness and breeding sites:  

1. Is there near  your home  a pool or pools of agricultural drainage. 

           Yes      No 

2. Is there a farmer near your home for the animals or collecting garbage  

containers or anything breeding ground for flies 

           Yes      No 

3. Are there places near your home where rodents breed. 

           Yes      No 

4. Do the competent authorities control flies in your neighborhood 

           Yes      No 

5. Do the competent authorities control mosquitoes in your neighborhood. 

           Yes      No 

6. Do the competent authoritiescontrol rodents in your neighborhood 

           Yes      No 

 

Thank you for your cooperation 
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 Control of mosquitoes by using BTI in AL A mal breeding site 

 

 

 

 

 Control of mosquitoes by using BT in  sewage pool in European  breeding site 
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 Control of mosquitoes by using BT in ALqtatwa breeding site 

 

 

 


