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ABSTRACT

It is now recognized that the activities of mankind produce detectable and
deleterious impact upon the atmosphere and biosphere. The pollution of the biosphere
by our technological civilization docs not just threaten the long-term survival of the
man Kind, animal and plant specics that inhabit the earth, bt also deteriorate our
ervironment.

The natural bioata performs many essential {unctions for agriculture ,forestry
and other aspects of human welfare such as preventing the accumulation of organic
wastes,clearing water and soil of chemical pollution such as pesticides recycling vital
chemical elements within  the ecosystem, producing  biotic nitrogen  for
fertilizers,buffering air pollutants and moderating climatic change ,censerving soil and
water .preserving genetic materials for agriculture and forestry and supplying food via
the harvest of fish and some other wild life.

Agrochemicals can infiuence all these essential functions by reducing species
diversity and modifying food chains, changing patterns of energy flow and nutrients
cycling ( including nitrogen ) reducing soil, water and air quality and changing the
stability and resilience of ecosystem.

The study of the circulation of toxic substances and other pollutants in the
ecosystern shows that they do not move in identical patterns between its three
compartments of aimosphere ,s0il and water.

The question that faces the development community now is : What are the
LESSONS w be fearned from the the last decades ? and how can they be applied in the
present ?

The collection of phenomena must precede the analysis of them and every new
fact \illustrative of the action and rcaction between huminity and the invironment is
another step toward the determination of the great question,whether MAN iy af natiire
ar above her?

As until now no effort has been made to  what air acutually is , but he knew that it is vital to
document and understand the interaction of human and human beings ,and may be knew that in the 21 century.
environmental system and the transformation of the  the environment will be protected with the power of the

environment over the past 9000 years, the author will Market.May be the people in the 21 century will sell the
shed high lights about his intensive research during the air in bottles like water now.

last thirleen years concerning the interaction of human
and environment . The ancient Egyptians knew about farming since
the stone age (Neolithic Period). A lot of agricultural
Study Case villages have been discovered which due 1o 6000 years
The First Lesson B.C. either in Delta or in Upper Egypt. The ancient
. . Egyptian monuments proved that farmers at that time
The Transformation of environment were very well knowledgeable by the agricultural

over the past 7000 years scicnces.and practices -as‘wei.l. Among these _pramicc.\f

was saving water for irrigation by constructing damts

More than 3000 years ago an inventive civil  and various waler reservoirs, measuring water devices,
servant it Egypt suggested selling air in order o resigning and digging the canals for irrigation,( Now the
balance the Treasury's deficits. He may not have known  most troublesome problem in Middle East is water
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shortage. The strugle for water sccurity will have no
winners until societics recognize water's natural limits
and begin to bring human numbers and wants into lines
with them It 1s expected that the next war in Middle
east will be over the water.

The ancicent Egyptiens also ok care of their soil
as un unportant element in agricultural production. The
tertility of the agricultural soil used to be rencwed each
yedr by the clay that was transporied during the Nile
floading. The farmers were also used or apply the
erganic manure for increasing their soil fertitity.( Now
great allention is directed to Organic farms or biological
farms all over the world).

Their soils were planted once a year in winter by
wheat \barley, tlake . legumes ,vegetables and or
archards for fruit production. Whereas | in some arcas
where water was available m summer, gram, saorghum
and some vegetables were grown, That means that flooed
irrigation method restores the soil fertility and protect it
from pollution and reduce insect populations as well..

The history documented that Diodores the
traveller and historian who visited Egypt in the first
century B.C., mentioned that the Egyptian farmers were
culstanding furmers among the other nations. They
knew the detailed nature of the soil, the proper rotations
of the crops,methods of tillage and irrigation. Those
knowledges were achieved by their continuous sharp
observation and they inherted experience from their
parents whom knew when they could plant and harvest
the various crops and how 10 treat different crops for
better productivity.

Seeds preperation included the sclection of best
seeds that are suitable for planting, screening to avoid
the undesirable seeds and what was possible infested by
nematodes. They used to screen seeds through sicves |
figure 1 .which stifl available (o be seen in the ancient
Agriculural  section in the  Bgyptian  Agricubiural
Museumn ,

After producing the secds the farmers used to
tuke vare of their weeds .collecling the locust and other
insects to be bural, figure 2,

One of the Royal documents (Decree) persuaded
the tarmers for worm control by saying that the worms
vaded and ate the majority of the crops beeause of
thetr careless in its control and they must do their best
Lo reduce the dumage.

"The ancient Egyptian concept in soil and plant
protection depended on the natural methods by avoiding
the favourable conditions for pest infestation ..
protection is better than controlling. But if the infection
accured Jthe control procedure used 10 depend on (wo
asserural alternatives. Biological control by the aatural
encmies and  or the mechanical control  such  as

collecting and burning the insects. The bird IBIS was
one of the natural enemies of insects that is why it was
hollied by the ancient Egyptians because of this benefit.

Figure 1: Circular sieve used to sereen sceds.

Figure 2 : The ancient farmers used o colleat
locust o be burned.

About water pollution by poisonous matenials,
Daby et al 1977 reporied " Yet other passages in the
writings of the Greek and Roman travellers describe the
Bird IBIS ( figure 3) as a discreminating fowl” f{or she
does not drink water if it is wholesome or tainted nor
will she approach it. That means that they used this bird
as bivassay animal for the first time all over the world

Throughout history . Egypt's environmental
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ransformation  has  been directed to increase
agricultural oulpul. The rachet-like growth trajectory in
this first 4100 years ,a dynamic equilibrium about an
upward- tending tend line ,was made possible by the
Nile's relatively stable replenishment of resources. For
this reuson, the environmental transformations of this
neriod were directed toward the more effective capture
of the resources annually pulsed through the system,
Nile floodwater and 1its soil renewing silt. The resource
buse wus expanded throughout the period as irrigaled
cultivation spread at the expense of gazering and
"natural "reverine vegetation.

Figure 3 : ‘Fhe sucred Ibis bird.

This spatial expansion (internal colonization)
was supplemeonted by technological innovation that
further transformed the Valley and served to intersify
output, The first of these .artificial basin imigation
{utitizing controlied flooding and drainage in dike
~constrained basing) was established by 3000 B.C, in
upper Egypt.

The ewrly Islamic pertod { A.D. 800} witnessed
additional intensification and expansion of agriculture
using new cultivitions and rotations (hat demanded
mare inteasive water management.

The rapid population growth ( Table | and {igure
4} was cvident in the Egyptian record since A.D.The
year 1850 has been associated with what are perhaps,
the most significant transformations: barrages .high
dams  and  chemical inputs (o agriculture. These
innovations  made possible the conversion  from
predominantly flood-basen irrigation to perennial |
multicrep agriculture. A range of envircnmental
tropacts including  salinization, nutrient replacement
loss, erosion, fisheries disruption and pollution has
accompanied this most recent transformation.
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Figure 4 : population of Egypt since 4100 B.C.

The best places alt over the world in which man
can study the transformation of atmoesphere and
hiosphere in the last 9000 years are:

1-Beni Hassan { in Minia governoate):lis age s
3000 years B.C.The farmers were very knowledgebic
by the agricultural sciences and sull until now parctices
as well. They are stili have the habits and behaviour of
the ancient Egyptan people. The effect of modern
technology is still so far from them.The stae of
environment in this area 1s nearly the same as from
3000 years.

Table | : Baste demographic distribution of the
Egyptiun people by cenus year.

Year Number Year Number
4100 B.C. 350000 1500 2,500000
3i50 B.C. 700000 1800 3.853000
000 B.C. £70000 1897 9, 734000
1000 B.C. 2,600000 1937 15921000
150 B.C. 4,900000 1947 189670060
14 5,000000 1960 26.085000
100 2,600000 1966 30075000
606G 1500000 1976 36627000
100 4,675000 1986 48,205000
1300 2,300060 2001 66.680000
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2-Fayoum A : Its age is 7000 years B.C, The
farmers were very well knowledgeble in agriculture
practices and fishing and still are so until now. Their
environment,habits and behaviour are nearly the same
as from 7000 years,

3- Helwan 2: The age of this village is 7000
years B.C. In this village we can study how greatly the
people transformed the environment 7 How do these
wranslormations change their relation with nature EA
How do these transformation and changes had aflected
human life? . How do these transformation affected the
next generation 7. What js the relation between these
transformation and the increased number of death cases
with cancer, kidney failure and liver faiture. In this
village several kinds of industries were built up. These
[actories inject in the Environment every vear 2 million
metric tons of cement dust. These faclories inject the
Nile river every day with 750 kgs of heavy metals.

If the Scientists all over the world are interested
to have lessons from the past about the transformation
ol atmosphere and biosphere the above three villages
are the best model for this study,

Overurbanization
pressures

Virtually Egypt as many other developing
countries have failed to ensure that rabid urban growth
i Egypt 1s accompanied by the investment needed in
the infrastructure and services.

Between 1800 and 2001 the population in Egypt
increased about eighteen times in only 200 years

It is some what diffecull 1o provide land,
services, sanitation, schools, transport and clean water
0 such growing population.Facing economic hardship
and uncertwinty. and is already hard put to meet the
needs of even their present population. As a result ,
tlegal sellements spring up, marked by primitive
{acilities | overcrowding and rampant disease in an
urhealthy environment.

Many health problems affecting pcople are
associated with overcrowding table 2 | they include
household  accidents | airborne  infections,
respiratory infections, pneumonia and tuberculosis.

acule

Greater Cairo ( including Helwan 2 ) as a best
example  for  overurbanization  the majority of
residential buildings fall outside health and safety
reguiations Land their siting and construction were nat
subjecied to building or planning codes.In greater ¢airo
84% of building are in unplanned or uncontrolled
growthsome of settlements in Greater Cairo are
spantaneous or chaotic settlement or sporadic growth,

That means that 84% of the physical growth of
Greater Cairo can be considered as chaotic growth,
sporadical growth or squatter settlements,

Table2: Population density 1000 /square km, in
several governorates in Egypt 1993,

Governcrate  Mean/Km2  Governorate Mean/Km?2
Cairo 32470 Dakahlia 1222
Alexandria 1304 Domiat 1524
El-Behara 418 Port Saied 23129
Kafre El-Shekh 595 Ismailia 482
El-Gharbia 1311 Swees 23
El-Menofia 1250 Giza 4574
Qualibia 3096 Fayoumn 1125
Sharkia 1006 Asuot 1840

Buildings constructed by formal sector in Grew
Cairo seem 1o copy the design of similar buildings 1n
the developed countries little consideration being given
to the climatic and cubaral differences, The links
between housing and health in the slums or squatier
settlements in Greater Cairo are strong | showing a
close association between ill-hcalth and  buth
quantitative and qualitalive shortcomings in water
supply, and sanitation.Inadequate shebter | poor
ventilation | lack of facilities for solid wastc disposal,
air and noise pollution ard overcrowding are also likely
to have negative consequences for health.

In Greater Cairo between 40-60 % of the
population are living in settfements with little or no
infrastructure  or services or in overcrowded Many
health problems affecting poorer groups are associated
with aver -crowding they include household accidents .
airborne infections acute respiratory  infections
prcumonisa and tuberulosis.In slum  scttlements the
average number of persons per room is between 2.7 1o
3.6;in very slum areas the number may be increased to
4 or more. Households in these areas miay bave fess than
ohe square metre of interior space per person,and beds
are often shared in most extreme cases even smatl room
subdivided  to  allow  multiple occupancy.Such
overcrowding ensures that diseases such as influcnsu.is
casly transmitted from one person to another. There s
good links between respiratory infections and dampness
and indoor air  pollution.  Acute respiratory
infections,the most common of all the illnesses e
increasingly recognized as a major cause of mortality
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and morbidity. Acute bacterial and viral respiratory
infection together with stomac diseases are relased with
the high increase of house fly populations in these
areas. The environment in these sguatier scttlements in
Greater Cairo offers an important habitat for a wide
range of discase vectors , which can be divided into
arthropods ( including insects ,spiders and mites) and
verlebrates (including dogs and cats).  Asthropods can
m turn be subdivided into four categories: those
breeding on the body surface or in clothes , {including
lice and scabies mites) , those breeding in the house
tinciuding fleas . cockroaches | bedbugs ) those
breeding predominantly or in containers and sewage
{including, mosquetoes and (ies y and those which arc
adventiticus  entering the house o feed {(including
mosquetocs. and [lies and scorpions.), The impact on
health ol these vectors s very important in these slums
and syualter scitlements. The diseases they cause or
carry include .diarrles disease hepatitis A, relapsing
fever, typhus, bacillary dysentary ..etc. A high
proportion of people in these low-income settlements in
Greater Caire have intestinal worms, The author will try
lo find new approaches to improve the state of
environment in these areas .

Good housing and a suitable physical and social
epvironmenl  promote good  mental and  physical
health. Where they are absent ,phychosocial disorders
can hecome 1 major cause of morbidity and death
among adolescents and young adults.

Among the most serious psychosocial health
problems are DEPRESSION |, DRUG and ALCOHOL
ABUSE, SUICIDE, CHILD AND SPOUSE ABUSE,
DELINQUENCY |, and TARGET VIOLENCE ( i. e.
RAPE . TEACHER ASSAULT Many social
pathulogies are associated with poor-quality housing |
insecure  lenure  , or  cviction  from  heusing.
VANDALISM and VIOLENCE contribute to a poor
environment , also with adverse effects on health.

PERSONAI VIOLENCE,including HOMICIDE,
ASSAULT SUICIDE  SUICIDE ATTEMPTS,
SPONSE and CHILD ABUSE, is a growing problem
throughout the squatter and slums settlement in Greater
Cairo.and often primarily affects the pocrer nembers of
society.It is being increasingly recognized that the
environment  plays  an  important role in violent
behaviour and the public health initiatives thal were so
cifeclive in combating infectious disease should be
utilized for combating violent behaviour,

Many of the physical characteristics of the
housmg and living environment have a major influence
on mental disorder and social pathology  through such
stresstul factors as noise,air Lsoil or water poltution,
overcrowding . inappropriate  design,  inadeguate
mamtenance of the physical structure and services.poor
samtation,or & high conceatration of specific toxic

substances .

As most of Squatter settlement population are
people with tow income | previous daia indicated that
their is a good relation between housing quality.price,
fow income and prevalence of mental ilacss in
rundown areas..

The relationship between housing and mental
disorder requires an enderstanding not only of (he
availability of housing bul also of many other variuble
such  as  coststructure,space/density facilities  and
tocation. There is a possitive correlation between three
diflerent patterns of disorders; withdrawal, agression
and psychosomatic disorders..Deferiorating centres and
urban  villages and slums  areas  with  declining
economics are characterized by social disorganization
and disintegration and creare scores of high -risk
populauons, migrants,children,women,the  cliderly.the
homless street children The physical and economic
deferioration is also accompanied by a feeling of
entrapment ameong particular income,age and ethnie
groups which can make the problems more diflicul: w
resolve,

Children are especially vulnerable o defictences
in the provision of space,facilities and services For
instant.children's play is known to have a ventral role i
learning , motor and communications  skills
problem-solving and  logical  thinking,emotional
development.and social behaviour.In Greater Cairo, the
public provision for safe stimulating children's play is
very inadequale, especially in poorer districts..

In Greater Cairo ,where the mean populatinn
density is 3247CG people/ square km.iable 3 ihe
achicvement of sustainable development is, however
particularly  important.  The tlerm sustainable
development " brings 1ogether two strands of thoughs
about the management of human activities ane

Table3: Population density 000 /square lom. in
different parts of Shobra El-Khema { as a part of
Greater Cairo) 1986-1992,

Place Mean / Square km .
1986 1992
Shobra El-Keima 11,000 12,000
Pigam 91,000 107,000
Damanhor Shobra 24,000 28,000
Bahtim 24,000 28.000
Mostrod 13.000 15,000
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concentration on  development goals, the other on
controlling the bharmful impacts of human activities on
the environment. Much wastes are generated now from
Greater caira where it is the main centere of production
and consumption, for that it became the major cetere for
resource degredation. Specially in Greater Cairo,where
the linkages between rural and urban areas are so greal,
man can not seperale between “Sustainable urban
development and Sustainable rural development.

People are exposed to outdoor air pullution, and
also to indoor air pollution associated with the burning
of biomass fuels for heating and cooking ,in addition
supplics of water are polluted and inadequate, there is
excessive noisc exposure, and housing is unsafe- a
health-  damaging  social  environment  in which
insecurity fear, and violence . are common place.

Case study
The Second lesson

Environmental pollution by
pesticides is not a

National but an International
problem:

The human activities injected in the last 45 years
i the Global environment 210.4 million metric tons of
pesticides .

The use of pesticides involves the injection of
these roxic substances inte the natural systems which
has but a limited capacity for adjustment to such
disturbances. The register of potentiaily toxic chemicals
aperaled by the Iniernational program for chemical
safety lists 450 substances used in developing countries
which could present a danger to the environment.

The problem of environmental pollution by
pesticide  residues  has  become one of the major
problems which face both the developed and developing
countries. Numerous individuals societics . public
organisplions, governmental  agencies has  become
involved in the evaluation of the benifits and risks of
the use of pesticides to increase agricultural yield and
the risks which the pesticides may pose 10 human
beings and ccosystem.In any analysis of relation
between agricubture and the environment | one must
tahe o consideration the balance between the need to
teed humans and the need to protect them and their
enviromment,

Envirenment knows no frontier, either air, nor
rivers , canals ,seas, cceans or wild life can be divided
into parts occuring within existing borders. It follows
that the struggle against the environmental pollwtion by
these highly toxic materials must be international.

Egypt can not ensure efficient environmental
poilution by pesticides on its own. Pollution by
pesticides not only can affect border arcas but can cause
sericus problems at fong distances within neighbouring
countries via different routes:

1- Through rain fall:

Gur results indicated that in the last 10 years |
our farmers in the new reclaimed lands found some
phytotoxic symptoms after rainfafl. Samples from rain
water { Table 43 . were analyred for the detection of
pesticides , acids and heavy metals,

Many authors in developed countries detect
pesticides in rain water, showing the possibility of
indirect pollution by rain fall. In Canada DDT residues
were detected in rain water . Rain water containg
pesticide  residues which were not used in these
couniries.

Tabie 4: The total quantities of rain water {
Million L. Km2).

locaticn Ismailia  Alexandrin Qualiobia  Cairo

month

January 25600 35700 8800 14700
Feb. 29800 45800 4300 3100
March 9200 20100 10700 6205}

April 1300 700 1400

Tune 1400

Oclober 15200

Novem. 700 33100 HI0

Decem. 29300 6100 17300 FI500

Total 90300 212200 41900 38300

Data indicated that all the tested samples which
were collected from three different parts of cairo and
from three differcnt  Governorales Qualivbia.
Alexandria and Ismaillia governorates were acidic. The
pH varied between 6.8 and 5.2, {table 3). There wus 2
g00d correlation between the acid content of the water
and the quantities of exhaust materials produced (rom
different factories. For thal it seems that the pH of ratn
water in Cairo and Alexandria was somewhat acidic
than the samples from other governoraies, because most
of industrial factories concentrated in the fow
mentioned governorates,
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Table5: Mean quantities of calculated acid ( as
H>504} ( Ton/ Km2).

Location Ismailia  Alexandria Qualiobia  Cairo
Month pH Quy pH Qiy pH Qty pH Qty
January 5.9 155 6.3 0389 6.1 033 55 1.13
Eeb. 6.1 i12 67 041 63 011 61 .12
March 6.7 008 66 024 63 026 59 038
April 67 001 67 006 58 0.1
June 5.8 0.1t
October 53 372

Novem. 5.6 0.09 35 5143 58 0.07

Decem. 6.1 0.96 58 047 39 105 52 355
Total 3.81 10.87 1.88 5.40

Lindane . DDT , malathion (lable 61 and seven
unknown organic materials were detecled by GLC in

the tested water sam fall samples. Fhe concentrations of

the pesticide residues varied between 10.3 1o 43.2 ppb.

Table ¢ Pesticide residues in rain water { ppm)
isumples of December 1988).

Locaton No. of samples Lindane DDT  Malathion
Cuiro ! ND (.021 ND
2 T 0.003 ND
3 0.01 0.036 ND
Qualiobia | ND ND ND
2 0.030 0.043 ND
3 ND 0.021 ND
Alexandria | 0.036 0.019 ND
2 0.012 ND ND
3 ND 0.030 ND
Ismailia 1 ND 0.030 ND
2 ND .06 Traces
3 0.012 0.010 ND

Lindane was detected in rain waler in levels
varied between traces and 36 ppb, while DDT was
detected in fevels varied between 10 and 43.2 ppb.

The quantity of dust { table 7) and solid muterials
/' m? varied between 23.4 and 54.6 g. The heavy metals

Table 7: The quantily of dust and solid materials
gram /m> of ruin water.

Location Ismailin  Alexandria Qualiobia  Cairo
Month

January 237 234 287 358
Feb. 232 3.6 27.0 41.2
March 233 321
April

June

October

Novem. 37.2

Decem. 234 239 39.1 546

{ table § ) .which were detecled in most of the samples
ware iron, vanidium, lead and zink. Complete chenueal
picture for the rain water over the four govermnoraies
have been obtaingd including chlorides, sulphates .
bicarbonates . sodium , potassium , caleium and
magnesium,

Chemical analysis data showed that most ol the
tested  samples  contained  chlorides,  suiphate,
bicarbonate,  sodium, potassium, calcium  and
magnesium. Some samples contained iron vanidium .
jead and zink,

The phytotoxic symptoms which were observed
in orange fields woere: death of terminal parts of the
green branches, limited wilt and chlorosis in the tip and
edges of the leaves. While the symptoms ol
phytotoxicity m broad bean fields were wilt and
chlorosis in the edges of the leaflets. Death of the
terminai green parts of plants and decrease in the hroad
bean yields.

From an cconomic point of view, the farmers
were obliged (o re-irrigate the plants afler rainfall w
decrease the damage in a large extent.

Many authors all over the world indicated the
presence of acids . metais |, salts and pesticide residues
in rain water.
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Table 8: Chemical analysis of the rain water

{scason 1988).

Location  [smailia

Qualiobia Cairo  Alexandria
content
pH 6.1 39 5.2 5.8
i 41 58 4] 75
U, 21 10 90 31
CO;3 Nil Nil Nil Nil
HCO; 43 89 45 91
Na 27 37 29 55
K 3 17 12 24
Ca 10 14 23 15
My 37 3.7 10.8 3.6
Fe (1L.008 (L.008 0.05 0.01
Mn Nil Nil Nil Nil
A% (.01 0.09 0.07 0.09
Zn Nil 0.05 .10 Nil
Pb Nil Nil 0.013 0.03
Cu Nil Nil Nil Nil
Cl/Na (.52 0.56 141 1.36
K/Na 0.1 0.46 0.41 0.44
Ca/Na 0.37 .38 0.79 0.27
S04/Cl 0.29 0.17 2.20 0.4}

2- Through water resources:

Data indicated that pesticide  residues  were
detectied in aguatic fauna whether they are in rivers
lakes,

oceans and any surface water. Also data
mdicated that the botiem sediments of these water

TeSErvoirs act as main continuous sources of pesticide
residucs.

The Nie river previously brought a large
quantitics of dissolved nutrients and organic matter into
the Southeastern Mediterranean sea (60- 180 million
tons  of sedementt. Since completion  of  Aswan
hydrocomplex | reduction in the Nile river flow has
caused signifcant change in the distribution of the
physico-chemical properties of the sea water as well as
i the formation and distribution of the watcr masses in
the region located north of the Nile Delta, In recent

years ,changes have been recorded in the dynamics and
destribution of water temperature, From 1966, the
sediment run off Nile begane dropping sharply due not
only to reduction in the volume of river water reaching
the sea (now 2.3-1.8 milliar cu .m Iyear), (it was 6y | 0P
cu.m at 1964) but also due {0 2 sigairicant reduction in
the suspended particles in the flow. The reproduction of
the shrimp in the area has changed vignificantiy and
food supplies for the young shrimp have dateriorated.
Schrimp catches in 1966 were half what they had been
in 1963, Commercial fishes have also decreased in
nusnber . Thus all links of the trophic chain hae been
affected from the phytopiankton to the pelagic and
benthic fishes.

Chlorinated pesticides were detected in both Nile
river water and fishes . The sites elected were in order
to decrease pesticide concentration in fish of cach site:
Elbmahmoudia  canal >  Abo-El-Gheit canal >
El-Mansoura > Assuit > Parskour > Bdfinna > Cairo >
Aswan. Organochlorine residues found in the fishy
included BHC lindanc .endrino,p DDT and s
metabolities which were much higher than other
organochlorine  insecticides Qrganophosphorous
pesticide residues were not detected in the Nile water
and fishes.

Data indicated that according (o activities of
aeroplanes in spraying the cotton ficlds and duc o the
special cannal irrigation system which is used in Egypt,
all the waler sources are polluted by pesticides used hy

direct or indirect applications .i.e. leaching of pesticide

residues ,washing hands and bodies ~washing containers
and equipments ...etc.

The concentrations of pesticide residues detecied
in underground water or surface water varied between 3
ppb to 19 ppb. The concentration depend on the type of
waler sources and the time of spraying. High
concentrations { 19 pph) were detected in canals and
canal branches which were directly sprayed.while the
lowesl rates were detected in Nile river water {(4-9 ppm
and traces (1-3 ppb) were detected in under ground
water,

1t can be caleulated that betwoeen 0.9 10 53.2 twns
of O.P. pesticides can be transported yearly through the
Nile river to the Mediterranean seq.

3- Through the movement of air;

Data indicated that traces of pesticides were
detected in air sumples  speeially in areas where
agrochemicals were not used for long time,

The movement of air from couniry to another
can  lransport pesticide residues (o new places
Volatilization of pesticides from plant parts and seil
after crop treatments are the main source of these
residues in the air. Also the drift of pesticides at the

SEa
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time of treatment can be considered as source of
pesticide to pollule air.

4- Through imported food:

The level of pesticide residues in various
imported dict samples, randomly collected  from
different parts of Egypt was determined. Most of the
tested products contained organochlorine insecticides
i.c.endrin. dicldrin, DDT | lindane and traces of some
unidentifiable compounds. The level of these residues
in some products were higher than the FAO/WHO
maximum residue limits. Particularly, the leval was
higher in the case of endrin and DDT in ceareal grains,
endrin in powder milk and total DDT in frozen lever.
However | pesticide residues in most of the analyzed
samples were within acceptable level,

Egypt imports every year enormous quantities of
food stuffs, for example about 2 million tons of cereals
265000 tons of meat and 29000 tons of powder
milk.Table 6 shows insecticide residues in 10 imported
food groups.

Case study

Extensive use of agrochemicals
in Egypt

The Egyptian environment was injected by
690000 metric tons of pesticides (table 7) in the last 40
years.  All  groups of pesticides ( chlorinated
hydrocarbons, substituted phenols, organophosphorous

compounds, carbamates ,pyreitroids ,natural organic
compounds ,organic oils, organic sulphur compounds,
di-nitrophenols , organothiocyanate ...etc were used. All
methods of application were also used.. The use of these
pesticides involved the injection of these toxic
substances into the natural system which has but &
limited capacity for adjustment to such disturbances,
The problem of the misuse of pesticides and fertilizers
is repeated all over the countries in thivd world.

Data indicated that the total quantities ol
pesticides which were used in Egypt since 1952 untill
now (2001}, are 690450 metric tonnes.

The quantity of pesticide used increased from
2143 metric tons in the season 1952/1953 to 23398
metric tons in the season 1960/61 followed by a slight
increase to be 30699 metric tons in the season 1966/67.

The maximum quantity of pesticides used was at
the season 1971/72 in which 35259 metric tons were
used followed by a high decrease 1o be 15402 metric
tons in the season 1983/84.

Now the Minstry of Agriculture succeeded (o
decrease this quantity to be 4000 metric ton / year duc
to the usc of Integraled pest management prograrnie,
(IPM).

About 182 compounds were used in Egypt tor
pest control since 1952. The quantity used from cach
pesticide varied from place te place. and from field 1¢
another for several reasons.

Table 6: Insecticide residues in 10 imported fond <iiffe

NC. OF ENDRIN [DIECLDRIM{ pp'DDT pp'DDE | op'DDE " HEPTACHLOR LIl ANE ‘ND. GF }
FOOC GROUP  |SAMPLES UHKNOWN
AMALYSED| M (ND| M [ND| M (NO| M {ND| M (ND| M (WD | % |MpleRODUCTS
_D-f;—I—E—D_P:;L; 10 0.002| 4{0.008| 5{0.416] 1!{0.020] 1{0.002| 1{ 0.00% 9 10,0424 7 13 N
FROZEN MEAT 10 0.106| 7/0.068; 6{0.297| -|0.352| -l0.050] - - 10 0,239 & 9
FROZEN LIVER 10 G.608| 6{0.065| 6|0.248] -|040G4.] -{0.050] - = ¢ 10.625] 5 7
FROZEN POULTRY 15 0.012§ 9i5.615{10{0.924| -10.082} -|0.082! -| 0.006 [13 !0.614] 3 @
FROZEN FISH 10 0.020| 410.103] 3{0.208| - 0.516| -|0.022| -| ©.008 | 7 |u.01B] 2 5 |
CANNED MEAT 10 0.102| 4(0.111; 8;0.318] -|0.242] ~|0.120] -| 0.002 | & U,'BQ. 6 15 !
WHEAT 15 G.086/11/0.020110|0.104} 3!C.082| 3{0.040] 3| 0.001 |15 0.?.".-2T 5; 2 i
CORN 15 0.142| 8(0.038! 9i0.118| 2{0.120 2;0.085) 2| 0.006 {15 |0.364 7 9 !
‘w.nsm FLOUR 10 0.002) 710.002| 8{0.106| 7|0.001 6I0.U{32 7 10 ]0.001) 8 9 !
| TOMATC PAST 12 0.146f 2/0.128| 310.289| -{0.208] -|0.096] -| 0.008 | 7 10.805] 3 15 I
E-EAL 17 &4 68 13 12 13 102 i5.? jii
M: Mean value of pesticide concentraticn in the tested samples in mp/kg,
ND: Number of samples in which no pesticides were detected.
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El-Gurbia governorate headed all the other
governorates in using pesticides, it used 68673 metric
tons, followed by El-Behera  and Sharkia in which
57771 and 36869 metric tons were used respectively,

The degredation products of thesc chemicals in
soil , air and water can play a very important role in
Giobal chmate change.

Table 7: Quantities of pesticides ( metric tons)
used in Egypt since 1952- 200,

Season Quanlity  Season Quantity
1952/53 2143 1971772 35259
1953/54 t627 1972173 26344
1954/55 8871  197%/74 20910
1955/56 9188 1974/75 26910
1956/57 10489 1975476 27056
1957/38 8075 1976777 25593
1958/59 15078 1977478 28340
19359/60 11062 1978/79 26074
1960/61 23398 1979/80 22715
1961/62 7447 F9R0/81 19046
1962/63 12550 1981/82 18778
1963/64 20916 1982/83 12786
1964/05 21958 1983/84 15462
1965/66 28636 1986/87 11566
1966/67 30699 1988/89 17593
1967763 28914 1991/92 11700
1968769 25668 1996/97 6701

1969/70 24664 2000/2001 4923

1970471 20851

Case study
The Third lesson

Transformation of atmoshere by
agrochemicals

Pesticides are reactive | the clay minerals and

organic  components  of  soil  cause pesticide

transformations such as reduction and isomeration . Soil

surface may act as an inert base for light -encrgized
reactions. However .most of degredation are associated
with soil moisture. Water reacts with many pesticides as
a reactors often are sirongly affected by pH. Water can

also act as a reaction medium in the isomerization of

organophosphorous compounds and in photodegre-
dation. Light energized a variety of degredative reaction
in  solvent water, including  oxidation, reduction,
elimination and isomeration as well as hydrolysis. The
products of non-biological degredation frequenity are
identical 1o their metabolites formed by living
organisms.

The natural bioate perform many  essential

functon for agriculiure Jforestry and other aspects of

human welfare such as preventing the accumulaton of
organic wastes,clearing water and soil of chemical
pollution such as pesticides Jecycling vital chemicui
elements within the ecosystem, producing  biotic
nifrogen for fertilizers buffering air pollutants and
moderating climatic change ,conserving soil and waler |
preserving genetic materials for agriculture and forestry
and supplying food via the harvest of fish and other
wild life | figure 5 |

Agrochemicals can influence al! these essential
functions by reducing species diversity and madilying
food chains, changing patterns of energy flow and
nutrients cycling ( including nitrogen ) reducing soil,
water and air quality and changing the stabiiity and
resilience of ecosystem.

Data indicated that each ton of aldicarb can
produce 1.6 tons of COy and 0.48 tons of NO7 and 0.34
tons of SO5,white cach ton of aldrin produces 1.4 tons
of CO, and 0.58 tons of chlore -Heptachlor can produce
2.4 wons of COy and 0.1 ton of chlore and 0.15 ton of
NOZ .One ton of dinitroamine can produce L3 0.57 and
0.17 ton of CO, NOy and florine respectively. While a
ton of leptophos can inject the global environment by
1.4,0.16, 0.17 ,0.19 and 0.17 ton of CO; .804, Py Os.,
brome and chlore respectively. Also 1.3 ,0.17.0.26 and
0.47 metric ton from CO, \NOy, Py Os and 804 can he
produced from only one ton of cytrolane. Man can
immagine the high quantities of green house gases
which were injected in the Global eavironment, through
Agrochemicals .

If we calculate the quantities of chlorine
compounds which can be produced from these
agrachemicals  which were injected in the Global
environment, they can be more than the quantity of
chlorflourocarbon materials which were injected in the
environment in this period. Also the quantities of green
house gases i.e. CO?_ s N()2 and 302 which were
injected in the environment through agrochemicals will
be higher than the quantities of these gases produced
through the exhausts of automobiles,
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Figure 5 :Chemical and physical pathways of agrochemicals in the
atmospheres and biosphere.
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Man injected i the last 45 years 3024 million
metric tons of mtrogen fertlizers . The global environ-
ment was injected with 1699 million tons of N Oy |
where cach ton of aitrogen fertilizers can produce 0.562
ton of NO>.In the same manner ,man has injected in the
same period 1503 million metric tons of phosphorous
feruhzers  as  superphosphate.  Each  ton  of
superphosphate can produce 0.607 lon of P7Og.That
means that man inject every year 922 million metric ton
of P4Qs in the Global environment,

Countrics can not ensure cfficient environmental
protection on their own. Poellution by agrochemicals not
only can aflect the atmosphere, ( figure 6) in the border
areds but can cause serious problems at long distances
within neighbouring countries via differcst roules,
through rain fall, through water resources. through the
mevement in the atmospher and through imported
foods.

Persistence of Pesticide Residues
in the Egyptian soil :

Experiments were conducted in order to study
the persistance of pesticide residues in our soils.Results
indicated that many factors influencing the persistance
and degredation of pesticide residues in cur soil. More
tran 33 factors affect the persistence of these pesticides
in our suil. Data indicared that some chlorinated
hydrocarbon pesticides were detected In our soil after
25 vears of application. other still persisted in our soil
after 13 years,

For that , experiments were conducted te study
the interaction between Egyptian soil clay minerals and
the pessistance of 25 insccticide residues.

e

2 ray was used 1o test whether the insecticide
molecule can enter the interfayer surfaces of the pure
clay minerals. Samples of active ingredient of the tested
insecticides were dissolved in acetone and water and
were mixed carelully with 5 grams pure bentonite and
were lelt to dry to give a {inal concentration of 100 ppm.

Results indicated that the C axis dimention of
hentenite as tested by X ray differed from treatment to
uanother,

Only temik |, chlordane, roger .novacron, cyolane
Lurshan and lindane increased the C axis dimention to
1780 . 17.17 , 17.31 ,17.05 ,16.92 ,16.17 and 1602
angestrom, while it was 13.18 angestrom in the case of
untieated clay mineral. The other tested insecticides ¢
ie. DDT, cudrin, lannate . seven, captain, gusathion,
cidial, malathion, cytrolanc....ctc. increased slightly the
C axis dimention of bentenite.

Microorganisms in the Egyptian soil play an
nnportant factor in the breahdown of pesticides . under

aerobic or nonaerchic condilions. Many micro-
organisms are caple of converling pesticides by
oxidation,reduction ,dehalogenation, de-alkylation, ring
hydroxylationring cleavage, condensation or conjugate
formations...etc. When oxygen is available the final
products of degredation will be carbon dioxide ,water,
sulfate, nitrate, phosphate chloride, ..elc.Some
pesticides can be degraded in the environment to more
toxic compounds than the parent materials

Our previous results indicated that from 690450
metric tons of pesticides from all groups, 345225 melric
tons found their way to the Egyptian sei! in the last 40
years.By monitoring pesticide residues in 21 villages in
8 centers ( 6 in Kalubia governorate ( Benha, Kaf
Shoukre, El-Khanater, Toukh, Kaluohe & Shebein ) and
2 centers in Bl-Menofia Governorate ( Shebien El-Kom
and Menol )data indicated that all the tested samples
confained pesticide residues . Dieldrin, DDT | endrin,
and lindane were detected in all the tested samples

About 23 compounds were detecled as breakdown
or  unknown products.  Traces ol xomce
organophosphorous compounds were also detected in
more than 50% of the samples tested. The mean level of
endrin residues in Moshtohor varied between { 0.03-
0.50 ppm), while it was (0.03-0.12), (0.02-0.14),
(0.01-0.6), (0.01-0.1) ,{0.01-0.05). (0.01-0.04)
(0.01=0.6), (0.0I-0.08) J(0.01-0.06) . (0.04-0.06),
(0.05-0.04) and (0.3-0.8) ppm for chlordane, lindunc
,akdrin, parathion .dursban, malathion, endosulfon.
cidial .op' DDT and pp'DDT respectively,

From the 165 samples, 95.2 % ,92.1 %,84.2 %
87.3 % .79.4 % 73.3 % 77 % ,60.6 ,54.5 81.8 % 667
% and 90.3 % contained endrin, chlordane Jindane
,atdrin, parathion, dursban, maiathion.endosulfon.cidial,
pp' DT toxaphene,op'DDT and ppTIDT respectively

The level of pesticide residues depends on the
quantity of pesticides used in cach governorate
El-Gharbia governorate headed all the others in using
pesticides . It used 70000 metric tons of pesticides
followed by El-Behera and Sharkia Governorates.

Occurrence in the

atmosphere .

Egyptian

Our previous data was noticed only al the season
of spraying cotton cultivation ( Juli and August } and
showed that the concentration of O.P. pesticides were
very high ( 1319 ngfcubic meter) at the time of
spraying and still high for few days after spraying o be
(21.9 ng/cubic meter) after a week.

The indoor concentration in the sprayed arca
varied between (69.7 ng /vm) at the time of spraving o
10.2 ng fem) after a week of treatment.

The total solid materials ( TSM) in the air of

e

SRR
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Figure 6 : Occurrence of agrochemicals in the Egvptian Atmosphere .

agriculiure arcas are contaminated all over the vear by
races of O.P. pesticides. The concentrations of these
residues in the TSM varied between 0.1 ppb to 23 ppb.

Occurrence of agrochemicals in
pboth Nile River and Mediterranean
Sea Water

The DNile siver previously brought a large
guantitics of dissolved nutrents and organic matter into
the Southeastern Mediterranean sea (60- 180 million
tons of sedement). Since completion of Aswan
hydrocomplex | reduction in the Nile river flow has
caunsed signifcant change in the distribution of the
physico-chemical properties of the sea water as well as
in the formation and distribation of the water masses in
e region Jocated north of the Nile Dela, In recent
years .changes bave been recorded in the dynamics and
destribution  of waier temperature. From 1966 the
sediment run off Nile begane dropping sharply due not
endy {o reduction in the volume of river water reaching
the sea (now 2.3- 1.8 milliar cu .m fyear), (it was 16 x10°
cuam at 1964) but also due to a significant reduction in
the suspended particles in the fTow. The reproduction of

the shrimp in the area has changed significantly and
food supplies for the young shrimp have deteriorated.
Schrimp catches in 1966 were half what they had been
in 1963. Commercial (ishes have also decreused in
number  Thus atl Hinks of the trophic chain have been
affected from the phyioplankton 10 the pelagic and
benthic fishes.

Chlorinated pesticides were detected in both Nile
river water and fishes . The sites elected were in order
of decreasing pesticide concentration in fish of each
site: Bl-mahmoudia canal > Abo-El-Gheit canal >
El-Mansoura > Assuit > Farskour > Edlinna > Cairo >
Aswan. Organochlorine residucs found in the fish
included BHC lindane ,endrino,p DDT and s
metabolities which were much higher than other
organochlorine  insecticides Organophosphorous
pesticide residues were not detected in the Nile waler
and fishes.

Our datz indicated that according to activitics of
aeroplanes in spraying the cotion ficlds and due to the
special cannal irrigation system which 15 used in Baypt.
all the waler sources are polluted by pesticides used by
dircet or indirect applications \Le. leaching of pestivide




70 Abdel -Gawaad (2001 ) Transformation of biospherc and Atmospherc
Table 10 : Pesticide residues leve] in the tested samples in Menofia governorate ( in ppm).
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levels ( at the year 19847 in the tested soils of Qualiobia  lindane, aldrin,  parathion.  dursban, inalathion,

and El-Monofia governorates ( in ppm),

DDT, dieldrin, endrin and lindane were detected
in all tested samples. About 23 compounds  were
detected as breakdown or unknown products . Traces of
some organophesphorus compounds were also detected
in more thun 50% of the samiples.

Data from El-Monofia governorate indicated that
endrin, chlordane |, lindane. aidrin, parathion and
malathion were detected in all the tested samples. While
% 83% 92 % 76 % 76% .73% and 87 % of the
tested samples contained dursban, cidial, pp' DDE ,
toxaphene .op” DDT and pp'DDT.

The level of endrin residues was the highest, the
soil samples comained between 0.01 - 1.00 ppm of
endrin. pp” DDT foflowed endrin in jts high level , its
concentration varicd between 0,04-0.80 ppm. The third
was lindane, 0.01-0.06 ppm.

Results from Qualiohia governorale showed that
from 213 samples only 165 samples contained
pesticide residues. About 33 % of the samples were
nearly free from pesticide residues or vontained traces
of these residues

From the 165 samples, 9520 . 62.1%,84.26,
87.3 %.79.4% ,72.3% 77 % » 74.0% ,60.6% |, 54.5%,
81.84%, 66.7% and 90.3% contained endrin, chlordane ,

endosulfon, cidial, pp’DDT , toxaphene, op’ DDT and
pp DDT respectively,

Data after 15 years ( 1994) showed that most +[
the formentioned residues wers decreascd in their levels
except in the case of lindane | total DD'T and chlordane,

Most of pesticide residuss were detected n
traces.

3-Absorption and transioecation
of agrochemicals via roots of the
plants.

Our data indicated that bhoth systemic  and
non-systemic pesticides can penetrate plants and can he
accumulated in the roots and other rarts of the plants

Both lindane and endrin were deiected in i
samples taken from different parts of broad bean plants
cultivated in poliuted soil by the two insectici des.

While the lower leaves contained a high level of
endrin than in the other parts, stems were the fowest in
their contents of the both insecticides, tahlel |

Lindane was detecied in high fevel 1o upper
leaves than in fower leaves and stems, Lindane can be
translocated to all parts of the plants. This may bhe
explained on the basis of higher solubility of lirdane
which may facilitate its translocation to afl parts of the
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plants than did endrin.

Although the residues in the crops do not exceed
the tolerance established for human consumption in

Table 11 : Lindane and endrin residues in the
different parts of broad bean plants.

Plant Residuces in ppim.

parts endrin lindane
rools 3.3 4.5
slems (.2 1.3
lower Jeaves 29 1.3
upper leaves 1.8 2.7

somc cases, continuous feeding on crops containing
minuie  amounts  of peslicides could result in
accumulation of the residues occuring in animal
products in excess of the tolerances cstablished for
human consumplion .

4-Transfer of agrochemicals in
fresh water resources

Our previous results aboui the lcaching of
pesticide residues from Egyptian soils indicated that

leaching these residues differed accordimg to soil type.
where 29.71 % of lindane was Jjeached from sand
50il,13.99 % was leached from loam soil and 13.3:%
was leached from sandy clay loam soilleaching ulin
depend on the type of pesticide,lhimet and temik were
leached greatly than the organochlorine compouands.
Many factors affecting the leaching of pesticiue
residues in soils : r.e. , the concentration of pesticide
residues, formulation of the pesticide used, moisture
content, surface area, lemperature, organic matter. phi
cation exchange capacity. natwe of colloid, son
porosity . soil 1ype, soil constituents...etc. Data in tabk.
12. show the percentage of pesticide residues leached
from 7 tested soil through five irrigation.

The soil materix i interpersed with pores ol
great range in size and shape. These pores produces
complex path ways through which water and dissolved
constituents ( Pesticide residues, heavy metals, saits,
nitrile and nitrate) move.

in Bgypt there is special canal irrigation
system.The fields are flooded every perind varied
between 7-15 days by quantity of water { 300- 500 Cu
m) /feddan.By using leaching model under ficld
conditions, our data indicated that all the tested
pesticides can be leached from the soit models. The
percentage of pesticide residues in the leached wale
varied according to the type of soil and pesticide. The
percentage of pesticide residues which were leached
from the tesled models varied betveeen 8.8% 10 360.8
of the added dose by the end of sth irrigation, table 12

Table 12 : Insecticides ( weight in g) in drainage water and percentage of
pesticides feached from seven different soils.

PP 211 Dyfenate l Endrin Kepona
Weight of insecucide 05353 0.4620 0 4520 0.40G20 i
High Institute of Cottan 0.04565 0.04084 0.26482 0.13066
(8.8%) (8.99%5) {57.3%) (281 %)
Faculty of Agriculture 003402 0.03769 0.07873 0.08062
(5.6%) (8.2%) {17.0%) {17.4%)
Nahda (3) 004156 ; 0.06122 0.08456 —
(8.7%) (11.9%) (18.3%)
£l-Mansoura 0.02084 0.0266¢ G.06989 0.00475
{4 19%) (5,79 (15.1%) (1.2%)
Sacka 003805 0.03608 0.12839 0.17045
(7.3%) (7.8%) (27.79) (36.8%)
Nahda {2) 002945 o160 —
{5.8%) (25.1%)
Esay-el-Bareud 0.01308 0.0186% D.12366 0.07944
(2.5%) {4.0%) (26.7%) (17.2%)
]

* total liguees given here wre based on 5 replications
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5.Side effects of soil pollution by
agrochemicals on plants:

1-Effects on plant cells:

Pesticided residues not only affected the plant
germination and growth ., but also dissipated into cells
and damage its contents or injured the cell structure ot
functiuns.

By cuitivating onion bulbs in water solution
contained chlordane , mephospholan, methomyl,
fenvalerate  and  endrin  at concentratons  varried
helween 10-100 ppm.The sprouting of roots was not
alfecled in all treatments cxcept in fenvalerate and
endrin  treaunents. Fenvalerate retarded the root
sprouting for one day. The treated bulbs with endrin
sprouted roots after 2-3 days of treatment, meanwhile ,
it took only one day in control. Chlordane, fenvalerate
and cndrin decreased the number of roots sprouting four
days after treatment . figure 7. The percentage of
decrease mercased by the increase of concentration (
abie 13 ). Cytrolane at all tested concentrations
mereased the average number of sprouted roots excepl
at high rate ( 100 ppm ).
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Figure 7 : Bffect of insecticides on thr number of
sprouted rools of enion.

Table 13 : Bffect of different concentrations of
insecticides on the number and length of onion roots.

Treatmenis Sprouted roots  root length { cm)
Chemical Conc. average % of  average % of

ppm. number control  number conirul

Chiordane 0 102 100 32 100
0 7l 696 26 81.3
20 65 637 2.7 84.4
40 63 618 28 g7.3
60 60 58.8 2.7 84.4
80 46 45.1 2.6 87.5
100 71 69.6 29 90.6
Mephosfolane O 102 100 32 100
He 104 102 2.4 750
20 11 088 26 81.3
40 122 119.6 2.3 7Y
60 110 7.8 2.2 68.8
30 109 1029 2.1 65.6
100 51 794 2.0 62.5
Methomyl 0 102 oo 32 100
10 g1 79.4 3.3 10310
20 18 1157 34 1063
40 134 i31.4 29 900
60 34 2.4 27 844
80 72 706 26 B3
160 67 65.7 25 781
Fenvalerate 0 102 100 3.2 108
10 74 725 2.3 91
20 66 64.7 4 43.8
40 62 60.8 1.2 375
60 35 53. 0.8 2540
80 43 422 0.7 219
100 44 47.1 L0 313
Endrin 0 102 160 3.2 G
16 58 539 1.3 408
20 12 11.8 1.7 53
40 43 441 1.5 409
60 51 50.0 1.2 375
30 47 46.1 1.2 373
100 it 1086 03 9.4
Colchicine 0 102 100 32 §00
1 25 24.5 1.7 531
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All chlvrinated hydrocarbon insecticides tested
decreased the dry weight of the roots, the percentage of
reduction of dey weight varried between 5.21-61.46 %,
tabie 14 .

There was no cosrelation between the increase of
coneentration and the percentage of decrease in the dry
weight

Methomyl tereased the dry weight of the roots
of all concentrations except that of 100 ppm. The
percentage of increase varried between 11.46 + 57.29

Fenvalerate decreased the dry weight of the roots
at the concentrations 10 and 20 ppm, while the same
msecticide increased the dry weight at  high
concentrations. The percentage of increase varied
between 28.13 and 141.67 %

Mephosfolan was somewhat less effective than
chiorinated hydrocarbon pesticides. The percentage of
deerease al all concentrations varied between 15,62 -
3096 % except at the rate of 40 ppm.

2-Cytological and cytogenetic
effects:

The most dangerous effeets found as a side effect
of pesticide residues in plants are their cylogenetic
cffects on root celis. Studies were carried out to study
the side effects of some pesticides residues on onion
Teut tips,

The growing roots in solution of pesticides at
different concentrations were compared with roots
cultivated in  distilled  water and  colchicine  at
concentration of 100 ppm.

Three thousands cells were examined {rom each
freatment te caleulate the number of cells in different
stages of mitosis. The percentage of dividing cells { MI)
and percentage of different mitotic phases were also
cstimated ( ligurc §) .

Results indicated that all pesticides tested (
chlordane . mephospholane . methomyl and fenvalerate)
at all concentrations tested decreased the mitalic index.
The percentages of decrease increased by increasing of
concentrations.

The pereentage of prophase was very high at the
case of chlordane followed by colchicine, methomyl,
mephosfolan and fenvalerate,

Highest percentage of metaphase was observed
at the case of mephosfolane followed by chochicine |
methemyl, fenvalerate and the lowest was chlordane.
Highest percentage ol anaphase and telephase was
recorded at the fenvalerate followed by mcthomyl
chiordane and mephospholan.

4

Tabie 14 : Effect of different concentrations of
insecticides on the dry weight of onion roots.

% of

Treatments conc. [resh Dry % of
Chemicals  ppm  weight  Weight dry increase
mg. mg.  weight d{.‘(.:(l?éil\c
Chlerdane 0 350 330 9.6 -
10 280 13.1 47 SLO
20 168 13.6 5.1 -46.8
40 222 20.3 9.1 -5.2
60 227 157 6.9 -28.1
80 295 19.6 6.7 -30.2
100 303 20.9 6.9 -28.1
Mephosfolane 0 350 336 v.6 -
16 535 42.6 96 177
20 384 31.3 8.1 -i5.6
40 320 35.2 iILo +14.6
60 550 40.2 23 -239
30 322 20.2 6.3 344
100 344 20.0 38 -3940
Methomyl 0 350 33.0 0.6 -
10 403 60.9 i5.1 +3573
20 356 43.1 12,1 +26.4
40 384 42.3 TG+ 146
60 489 52.3 107 +11.4
80 687 93.5 3.6 +417
00 313 24.8 79 177
Fenvalerate 0 350 33.6 9.6
10 325 22.1 6.8 292
20 562 48.5 g6 -104
40 266 329 123 5281
GO 175 40.8 232+ 1417
80 216 49.7 230 413906
100 S50 747 146 +32.1
Endrin 0 350 336 Q.0
10 209 1.1 37 615
20 270 1.9 4.4 5472
40 302 16.9 56 417
60 273 17.8 65 322
30 346 21.8 03 344
100 124 89 7.8 183
Colchicine 0 350 336 9.6
106 303 838 29 GOSN
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Figure 8: Effect of insectlicides on mitotic index
ot merastematic cells of anion roots.

The different abnormalitics symptoms were
vbserved. These structural abnormalities were @ sticky
chromosomes { figare 9 ) . fragment  (figure 10)

bredge break and gaps.

The distructive movement abnormalities were
lagging chromosomes , ploidy ,which included diploidy
{ ligure 11 ) or polyploidy, ( hgure 12 ) multinuclate
cells which included bi-tr-and tetranuclos { figure 13 )
and ¢-metaphase ¢ [igure 14 ) or disturbed cell,

Rt

Figure 9: Sticky metaphase by 10 ppm

Mephospholane.

W

oy

Two fragments by chlondane ( 10

Figure 10 :
ppm).

Pipolidy + Bridge + lagying -+
fragment + gap anapbase by chlordane { 10 ppm).

Figure 11
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3-Effect on formation of C-
tumour in onion roots:

The previous data indicated that pestcide
residues in soil not only affect the contenls and injure
the cell structure or functions but alse caused root
sumour.

Experiments were conducted to study: the skic
. etfects of some pesticide residucs on the ofion roots. in
! the case of colchicine treatments, tumourg¥ippeared @ 2

Figure £2 @ Polyploidy by fenvalrate at { [0
ppmj,

Figure 15 : Colchicine effects on onion roots ol
the rate of 100 ppm.

While in the case of pestcides |, tumour
formations appeared in two different structures:
1- Tumourous throughout ,where the swelhing

oceured atong the root in the case of fenvalerale (figure
16y and endrin treatment.

1- Terminal wmour where the swelling occured

Figure 13 © Binulate and tetranulate { by 10 mainly immediatly after 2 mm [rom the terminai tip.
ppm mephosfolan. This form of tumour was proliminant in roots treated

.

Figure 14 @ Metaphaose by fenvalerate { 10 ppm). Figure 16 : Fenvalerale cffect on omion roots o
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with mephosphelan except at rate of 10 ppm and
methomyl treatrnent at 80 ppm.( figure 17 ).

Figure 17 : Small terminal tumours formed at the
rate of 80 ppm of methomyl.

4-5ide effect on RNA and DNA
in the root tip cells:

Histochemical studies were carried out to study
the side effect of some insecticide residues on RNA and
DNA synthesis .

The differentiation between the conirel and all
weatments showed that the size of nucleus and their
numher were decreased. By decreasing the nucleus, the
DNA wag also decreased .

The arca of RNA increased or decreased as a
result ol the side effect of different insecticides used.
This effect was related to the type of insecticides and
thetr concentrations.

Chlordane decreased both DNA and RNA | the
percentage of decrease was increased by the increase of
conmecenirations.

Mephosfolane showed a stight decrease of RNA
and DNA at the lower rates and a great decrease was
noticed at high concentrations.. The numbers of nucleus
were very litlle and arca of RNA was very small.

Methomyl decreased both RNA and DNA in all
treatments, The percentage of decrease was increased
by the increase of concentration.

However fenvalerate has slightly decrcased the
RNA und DNA.

Also sumicdin has slightly decreased the RNA
and DNA. It was clear that nucleus percentage and
RNA area were decreased,

5-Effect on plant growth:

In the iast 45 years , extensive addition of
biologically active chemicals o the Egypuan
enviroament , soon raised the problem of persistence
and biodegradability of these chemicals in the Egyptian
ccosystem.lt  became clear that many of these
compounds persist for significant pericds in the
environment. BEven the less persistant types of products
are slill guestionabie as to degree of their persistance,
beside the fate of their degredation products in the
ecosystemn and their effects on differenl aspects ol plany
physiology

The phytotoxic effects of insecticides on
berseern { clover) showed that kepone ., endrin
gusathion , PP211 and dyfonate at normal rates used up
o 20 ppm .had no harmful effect on the germination,
growth, yield and nodulation.

Moreover some of the tested insecticides
eshanced  growth  and  nodulation. AL high

concentrations of certain tested insecticides ( 40 ppm or
more ), decreased nodulation and affected growth and
germination.

Kepone, endrin or dyfonate at 20 ppm and
PP2i1 at 40 ppm increased the dry weight of berseem
seedlings figure 18

bt ;‘ %iﬂ? oL
M il

Inseetiede LB aATaLGn (L)

ﬂ Hensen ﬂ Oylnagts H Burathozn
ﬂ Endne 0 #een
Figure |8 : Eifect of pesticide residues on dry

weight of berseem plants.

Concentrations more than 40 ppm of any ol the
tested insecticides increased the dry weight of the
seedlings, PP211 caused the least injurous insecticide
wiien applicd to the soil at high concentrations,

Dyfonate and PP211 were superior to other
insecticides in encouraging stem and root growth of
berseem and cotton {figures 19& 20) nearly ot all tested
contcentrations ranging from 5 ppm to 60 ppm,

Kepone and endrin had a marked injurious efica
on plant growth when applied at the rate of 60 ppm.

Also application of any of the msecticides to the
soil at the rate of 100 ppm, resulted in stunted seedling..
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Figure 19 :Effect ol pesticide residues on root
and stem length of berseem seedlings.

Table 15 : Side effects of pesticide residues on cotton plants :

Resuils also indicated that kepone
PP211 . dyfonate, gusathion and valexon had nearly no
effect on the germination of cotlon seeds and on plant
growth when applied to the soil at normal ratestable 15,

growth, germination and dry weigiit.

trgectizitl Avalion : : .
L . Fectictlo concentation seam Kepone and endrin enhanced thie dry weight of
- e — m [N—1 — . o .
o - e cottor seedlings at rates 5 and 10 ppm { figure 20 3. The
- . g pp
re E other 3 insecticides had no cffect or had a slight
g o | i 1 -~ opposite effect at the same cancentrations.
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Figure 21 : Effect of pesticide restducs on root
and stem length of cotton seedlings,

Organophosphorous compounds , PP2]] |
dyfonate . gusathion and valexon increased yield, but
extremely high concentrations decreased it. Tested
chilorinated hydrocarbons insccticides  increased the
strength and fineness of cotton staple, table 16.But

Table 16 : Effect of some
a) Concentration effe

organophosphorous compounds decreased he st
sirength and tncreased its length and fincness,

apte

Experiments were conducted 1o study the side
effects of pesticide residues on germination |, plant
growth and flowering of both broad bean and cowpea.
Clay soil samples were treated with 12 insecticides
(decamethrin, cypermethrin, fenvalerate | triazophos,
dimethoate |, profenofos. mephospholan. disulfoton,
lindane, endrin, DDT and methomyi al  severul
concentrations ( 10, 20 ,40 .60 .80 and 100 ppni s
active ingredient). Results indicated that these residues
affeced the germination . { figure 22 ). of both broad
bean and cowpea at concentrations more than 30 ppim at
all cases . All insecticidcs tested decreased the length of
root. { figure 23 ), at concentrations more than 20 ppm.
Some of them reduced the fength of stem ( figure 24
and some had nearly no effect specially at low
concenirations .

The phytotoxic symploms which appearcd m
most cases were dwarfing |, swollen rools . lwisted
leaves , discoloration and burn edges of the feaflets,
The tested insecticides decreased the pumber of Howers
per plant at afi concentrations tested.

Lindane was highly toxic to clover and broad
bean seedlings at all concentrations lested.It depressed
growth | germination and dry weight of the plants. The
critical dose at which corn and cotton secdlings were

pesticides on lint quality :
ct ( mean over sites).

Percentage

Micronaire Effective Mean short

e In.recn‘cg‘q’e Concentration ___ Pressley value fengrh length fibre

Kepone i0 924 328 373 336 193

20 9:36 336 383 344 220

40 9:69 342 36-7 328 197

60 560 342 377 337 19-7

R Mean 547 337 375 336 202

Endrin 10 9-47 3-22 36-2 3244 186

20 9-50 345 370 328 191

40 922 150 369 328 19-5

53] 8-53 3-23 37:3 330 192

Mean 918 3-35 368 328 19-1

Lindane 10 971 343 38-4 34-2 21-0

20 998 322 373 355 205

40 9-87 3-59 37-0 342 209

60 9-64 3-18 36-7 343 20-3

Mean 9-80 335 374 344 2087

Mean of 3

insecticides 9-48 336 373 336 200

Dyfonate 5 085 3-50 376 332 21-1

PP211 A 5 969 343 Ir0 32-8 19-8

Gusathion 5 *79 343 3T 329 214

_Control 100G 327 36-8 333 214

(B) Site* means
- Percentage
Pressley Micronaire value Effective length Mean lenpith short fibre

. 2 3 Mean 7 2 3 Mean s 2 3 Mean 1 2 3 Mean 2 3 Mean
Kepone 1032 887 923 047408 408 297 337 3697356 360 375 7330 346 337 33% 910 196 199 20-2
Endrin 10-87 784 882 9.1g 308 396 300 335 374 374 358 368 338 329 316 328 20-7 181 175 193
Lindane 1067 979 B92 a0 307 394 107 335 374 373 374 374 316 364 328 344 216 2140 195 207
Mean of three 10-62 883 899 0.4% 307 399 301 336 a7 378 368 373 335 346 328 336 211 199 190 200
Dyfonate 1024 1038 895 .89 325 428 298 350 375 386 368 376 340 340 31-5 332 186 250 197 21-5
PP211 998 985 920 0.8 355 410 2:85 343 370 304 350 370 325 350 308 328 202 235 158 39§
Gusathion 986 1028 932 979 35 408 295 343 355 300 368 371 310 3535 333 32% 234 220 188 214
Conirol 10-33 10-51 9-44 1000 310 3-55 315 327 355 19.5 355 368 310 360 328 333 220 208 215 214

! 2—Sakha: A —Gimmeza,
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Figure 22: Effect of pesticide residues on
germination of hroad bean seeds .
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Figure 23: Effect of pesticide residues on root
lengih of broad hean planis.
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Figure 24: Effect of pesticide restdues on stem
length of broad bean .plants

affected was 10 ppm.Lindane at high concentrations
caused scvere damage to all plants tested. Dwarfism and
urregulat growth of the roots were abserved on planis
growth in the treated soils.

The following hystological symptoms were
observed : hypertrophy of cells, presence of vacuoles .
tearing of epiderms and cortex layer and spreaded
necrotic flecks in the endodermis and pericycle layers
especially at high comcentration { 50 ppm ), figures 23
to 26

Figure 25: Transection in a root of cotton grown
in soil treated with 50 ppm of lindane.

Other chlorinated hydrocarbons  \DDT  and

heptachlor slightly affected growth, germination and

dry weight of planis.

Figure 26: Transection in a root of cotton grown
in soil treated with 50 ppm of thimet.
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Thimet affected germination of clover and bean
at all concentrations but did not affect germination of
cotton and corn. Thimet caused gaps in cortex layer and
hypertrophy of the cells at 30 ppm and caused
destruction of root tissues if applied at rates of 40 ppm.

Figure 29 : Transection in a root of clover gravm
in soil treated with 50 ppm of thimet,

Figure 27: Transection in a root of corn grown in
sotl treated with 50 ppm of lindane.

Figure 3{ : Transection in a root of bean grown
1n soil weated with 50 ppm of lindane.

Figure 28 : Transection in a root of clover grown Figure 21 : Transection in corn roci grown in
in soil treated with 50 ppm of lindane. soil treated with 40 ppm of thimet.
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The seventh lesson

Side effects of agrochemicals on soil
fertility.

1-Side effect on cation exchange
capacity.

Previous results indicated that pesticide residues
affected  sail fertility . It clearly affected  soil
microorganisms and their activity . Cation exchange
capacity is also related to soil fertifty and i affects by
direct or indirect ways, the plant nutrition.

Twemy two insecticides which were used in
Faypt te control cotlon pests were tested to study their
side effects on the cation exchange capacity. Data in
tabic 17 indicate that insecticides tested can be divided
to the following groups: a- Gusathion, oxidiazen, endrin
and DDT had acarly no effect on cation cxchange
capacily at all concentrations tested.

Table!7 : Cuation exchange capacity of untreated
and treated soil with 22 pesticides.

Treatment 10 ppm 50 ppm 100 ppm
Parathion 529 53.06 63.4
Tenuk 52.0 541 55.0
Tamaran 516 50.7 60.4
Di-syston 534 52.3 70.5
Gusatliion 48.9 53.4 50.4
Metalsosystox 0.5 63.8 52.3
Cyolane 50.6 512 54.0
Cytrolane 54.4 54.3 54.3
Durshan 62.5 569 48.5
Cidial 47.3 56.3 49.6
Curacron 49.6 332 64.3
Nuvacron 316 63.0 50.5
Rager 473 389 16.6
Oxadiazon 68.8 49.6 50.8
Chlordane 32.3 44.8 506.1
Dipterex 45.0 517 58.9
Captan 029 59.9 60.6
Carbaryl 36.2 63.5 S4.1
fLannate 51.3 44.6 743
Lindane 44,8 498 61.6
Endrim 52.3 56.1 47.0
Doy 460.6 40.5 51.8

b- Temik , cyolane and dipterex increased slighily

cation  exchange capacily. c¢- Parathion, tamaron,
di-systen, curacron and  lindane  increased cation

exchange capacity by the increase of imsecticrde
concentrations. d- Dursban decreased cation exchunge
capacity by the increase of insecticide concentrations. c-
Both high concentrations (100 ppm} and  low
concentration (10 ppm) of chordane and lannute
increased cation exchange capacity while It was
decreased at concentration 50 ppm. [~ Metaisnsystox,
cidial, nuvacron, sevin and roger decreased cauon
exchange capacity at high and iow concentration. while
it was increased at concentration 50 ppm. g- Cytralune
and captan increases cation exchange capacity o tiw
same level at all concentrations tested.

2-The loss of some elements
through leached water.

Previous data indicated that pesticides in sotl
increased or decreased cation exchange capaity.
Chemical analysis of leached water by using atomic
absorption indicated that lindane decreased o great
extent the foltowing caticns K, Na ,Ca. and Mn by the
increase of insceticide residues in treated soils table 135,

Also Fe and Zn were decreased slightly by the
increase of insecticide concentration. While 4
concentration was not affected.

Pb was increased by the increase ol the
concentration to about 10 times .Cu was increased hy
the increase of insccticide concentration.

K concentration in leached waler decreased by
the increase of DDT concentration, while Na LaMy.
Mn and Cu increased only at low coacentraiion of
DDT. Zn concentration was not affected at all
concentrations of DDT. Zn concentrations was nol
affected at all concentrations tested. Cd disappemed
completely in the leached water ar all concentrations
tested, while Pb was increased Lo very high level by ihe
increase of DDT concentration.

Tamaron at low concentration { {0 pping and
high  concentration (100  ppm) decreased  the
concentration of K ,Na,Ca, Mg and Mn whiie at 50 ppm.
the above cations were increased in leached water, The
concentraion of Fe was highly increcased by the
increase of tamaron concentration. Cu concentration
was slightly decreased by the increase of insccticide
concentration . Zn, Cd and Pb followed the same as i
the case of DDT.

Both  cyolane and cywolane decreased K.Na,
Mg, Mn, Fe and Zna concentrations, while Cu
concentration was not affected | Ph disappeared in both
treatments. Cd alse disappeared in the case of cyolune
and cytrolane {reatments except at low concentration ol
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Table 18 : Concentration of elements in the leached water { ppm).

Treatment Conc. K Na Ca Mg Mn Fe Cu Zn Cd Pb
Lindane 10 27 540 710 240 002 1.1 0089 008 00 00
50 11340 321 135 002 L1 0090 008 00009 0.05]
100 115 310 301 130 002 1.0 0.140 0.07 0.0009 0.0
DDT 10 21 750 820 265 006 1.2 0.0 0.0 00009 0.058
50 15 320 360 130 004 1.10 0.14 009 00 0085
100 12390 390 95 006 09 010 010 00  O.lI0
Tamaron 10 25 620 680 215 004 196 007 004 0001 0210
50 31 890 740 215 0.07 150 008 005 00 0.218
100 22 5370 590 205 0.03 04 008 008 00 0.010
Cyolane 10 21 740 40 235 002 04 008 00 00 00
50 5 90 31 15 001 04 010 003 00 0.0
100 4 80 16 15 001 10 008 001 00 00
Cytrolane 10 21.5 700 640 245 003 04 0.10 0.08 0.0009 0.0
50 55 100 34 20 003 03 008 002 00 0.0
100 35 65 17 175 001 0.1 009 002 00 00
Novacron 10 21.6 750 640 240 002 02 010 006 00 00
50 6 110 44 20 0.0t 02 012 0.01 00 0.0
100 4 60 19 15 002 46 006 002 00 0.0
Seven 10 245 760 660 245 001 03 006 006 00 00
50 7 140 52 25 0.01 03 008 002 00 0.0
o 100 4 65 19 15 000 340 004 002 00 0.0
Endrin 10 22 700 610 235 001 03 002 006 00 00
50 45 90 280 15 005 02 006 002 00 0.0
100 4 55 15 225 002 42 004 001 00 00
Control 0 29 72, 730 245 004 1.3 009 0.0 0.0009 0.005

cytrolanc ,where ifs level was nearly as in control.

3-Side effects on soil biodiversity
(microorganisms and their activities):

The naturad bioale perform many  esseatial
function for agricublure [forestry and other aspects of
human welfare such as preventing the accumulaton of
organic  wastes,clearing water and soil of chemical
poliution such as pesticides ,recyching vital chemical
clements  within  the ecosystem, producing biotic
nitrogen for fertilizers,buffering air pollutants and
moderating  climatic  change  .conserving  soil  and
water,jreserving genetic materials for agriculture and
lorestry and supplying {ood via the harvest of fish and
other wild life.

Agrochemicals cun influence all these essential
functions by reducing species diversity and modifying
food chains, changing patterns of cnergy flow and
nutrients eycling ( including nitrogen ) reducing sotl,
water and air quality and changing the stability and
restlience of ecosystem.

As it iy well known | soil fertility is always

closely related to the activity of soil microorganisms,
Attention has therefore been directed to study the effect
of these residues on soil micreorganisms and their
function fe. decomposition ol organic matler
amrmonification, nitrification ...efc.

Previous studies showed considerable interest m
persistence of pesticide residues n soil after the wide
spread use of pesticides over the past 30 vears,
Questions arise as 1o where these pesticide residues
persist in our soil 7 and what their side effect on soid
fertility 7.

Our data indicated that in the first two weeks
after soil treatment by chloropyrifos and phosfolan, the
total number of microorganisms decreased, Ogures ( 32
and 33 ), followed by a great increase lor a penod
varied 2-0 weeks,

Then the total number fluctuated near the

control.

Data indicated that the two inscclicides al the
two rates tested decreased ihe total aumber of fung, for
only one week followed by a great increase in fungi
counts for 7-9 weeks |, figures ( 34 & 35 1.
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The effect on amonifiers ., figure 38 & 39
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Nitrate production increased for only several
days followed by hard decrease in nitrate production for
3 weaks.

The gaseous nitrogen of the atmospher
represents a vast store of potential fertility, which while
not directly avaiiable to plants , may be brought into the
cell protein by nitrogen- fixing organisms.These fall
into 2 groups : the free living nonsymbiotic organisms
such as the aserobic generu Achrobucier. Aerobacter,
Azotomiones. Beifenckia sp.blue green algae | photo-
synthetic bacteria | the anacrobic genus Chlostridium
spoand the symbiotic bacteria , Rhizobium sp. which
live prunarily in root nodules of certain plant species
where fixation is affected. Symbiosis represents the
ultimate in bilateral dependency .

The o disimilar organisms are deptnde!‘l[
exclusively on onc another and (heir co-existence is

obligate for certain reactions or for the very existence of

particular ceosystem of one or both of the symbionts.

Experiments were dirccted 1o study the side
effect of thimet lindane , DDT | heptachlore and temik
on broad beans and BEgyptian clover nodule forming
bacteria.

Data in figure { 31 & 52 ) show that all the
tested pesticides tested. generaly decreased nodulation
cxeept in the case of thimet

e Thimet
——ewe Lindane
0.or
Heptachior
- Temik

Cantrot

MEAN NUMBER OF NODULES

g 10 20 30 {0 so
CONCENTRATIONG (ppm )

Figure 51 : Relation between the concentration
of pesticides and mean number of nodules of hroad
bean.
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Figure 51 : Relation between the cancentration
of pesticides and mean number of nodules of clover

The side effect of 6 insecticides @ Decamethrin,
cypermethrin, fenvalerate, triazophos, mephospholan
and DDT on the nodulation of broad bean Vicia fuba.
and the cowpea Vigna sinenses. was recorded

Results  indicated that  decamethrin  and
cypermethrin increased the number of nodules at ull
concentrations tested.

The percentage of increase ranged belween
50% and 88.3 % ) in the case of decamethuin and
3 7t 92.5 % ) in the case of cypermethrin (figures

nd 53 4.

1.
1

{3
(
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Figure 53 @ Effect of some insecticide residues

on nodulation in cowpea |

While on the other hand , fenvalerate
triazophos, mephosfolan and DDT inhibited nodulation
in the roots of boad beans, At all concentrations, the
nuinber of nodules were  decreased  except  al
concentration 10 ppm in the case of triazophos and
fenvalerate.

The percentage of decrease |, varied between (8.5
%ot 26.1 % . 404 % 10 39.8 % ,14.3 % to 46.3 and 259
to 54.2 %) in the casc of fenvalerate |, triazophos.
mephosfolan and DDT respectively.

4-Side effects on soil fauna:

Soil biclogical system consists of micro- and
macroflora , macro- and macroorganisms.

Macreorganisms which inhibit soil consist ol
several species of animals | ie collemboila |, mites.
nematodes, carth worms  and  several species  of
insects.. ete. There is o natural balance between all those
living organismas which is responsible by direct or
indirect ways about soil fertility,

Can these pesticides residues disturb the balunce
beteen these organisms and affect their populations
soil?. To answer this geuesion, serics of cxperiments
were conducted under field conditions .

Data indicated that the total number of animals
fauna | figure 54 fluctuated in the check plots and
decreased newly the half by the increase of weeks after
treatient in the case of cotton cultivation,
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Figure 54 : Effect of some insecticide ressdues
on total soil fauna in soil cultivated with broad bean,
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2 - triazophos
While i he cas f broad be Nivati he gm T e atdicarh
ile in the case of broad bean cullivation, the g§®y D eypermethrin
tetad number of animals in check fluctuated around a £ 10 4 . - endin
N eeensennne dimethoate Caontrol
mean from weekh o week. 0.0
All insecticides tested fowered the counts of 1¢
Collembola in all (reatments { figure 55 ) The 20
perceniage of decrease varied between 73.2 -783 % 10 |
cluring the 8 weeks in the case of triazophos .while it 10
was  bhelween (36.2 -7).7% )y . (53.8-737 9
{0.0-9.0%) and (3(.9-7%.3%) in the case of dimethoate | 50
aldicarb .endein and cypermethin resfectively., u 60
5
g 70
)
-
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Y P
Y on the lotal number of soil insects ,
20° \

decrease

x

Dimethoate . aldicarb and endnn decreased the
total number of oribated mites ( figue 57 ) The
percentage of decrease varied between 11.63 10 48,55
after 8 weeks in the case of dimethoate, while it varicd
between 12.62 10 90.65% and 47.66 to 76.58 % in the
case of aldicarb and cndrin respectively.

~iriazophos
ik aldicarh
s0d4 - cvpermethrin
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Weehs after tremment o 9 ] dimethoate
. . . . .. . w207
Figure 35 @ Effect of some insecticide residues 101
on the otal number of collembola . Cantrol

tes pumber of collembaoly more than 509 after the first
weak of treatment and for 8 weaks . while the
percentage of dJecrease i cypermethrin treated plots
reached 50 %% only alter the second week. Endnn
tessened the number of Collenbolu to more than 50%
after the fourth weak. All insecticides tested decreased
the number of msects, { figure 56 ) in all treatment .
Cypermethrim and  endein seem o eradicate  the
dipterious nsceis front ireated sotls,

Triazophos | dimethoate and aldicark decreased

% decrease

-

For that entomologists showed considerable

interest in the persistence of pesticide residues in soil, ¥ 2 T P
The question ol accumulation of these residues Weeks aftes reaiment

and their harmfut cffect on soil biological system can

not e neglected.
Also experimients were conducied o study the Figure 37 : Effect of some insecticide residues

sude effeets of pesticide residues on nites which are the on the total number of oribated mites in soil cultivated
most namerous arthropades in vur soll. with broad bean..
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As their number show great seagonal fluctuation,
two experiments were conducted In two  different
seasons, summer  seasen  in which the area was
cultrvated with cotten, while in winter ,the arca was
cultivaled with broad bean.The soil was treated with
ninc insecticides ( mephosfolan, profenofos, triazophos,
dimethoate, fenvalerate , cypermethrin , methomyl |
aldicarb and endrin)  at rates equal o 5 times the
recommended dose.

Results indicated that all insecticides  lested
decreased the predaccous mites ( figure 58 ) at all
trealments  in both  experiments Some of these
insecticides eradicated completely the predaceous mites
after  few  weeks ie.  methomylmephosfolan,
triazophos . dimethoate, and endrin.

Other insecticides tested decreased their number
w more than 80 % for several weeks.

All msecucides tested also decreased total mites
{ ligure 59 ) cxcept fenvalerate which increased the
population of mites only after the fourth week until the
8 N week in the case of cotton cultivation,

Al insecticides tested decreased the oribated
mites ([igure 60) except in the case of fenvalerate and
triazophos in both cotton and broad bean cultivations.
The populations of these types of mites increased in the

and between fourth week and 8% week in both cotton
and broad bean cullivations respectively.

5-5ide effects on animals :

The nucleic acids namely RNA and DNA play a
conspicuous role in the growth and metabolism which
are basic morphogenetic happening in the tissue and
organs differentiation. A considerable astention has
been given to these aspects in plants and animals
studies. Among the nucleic acids, the role played by
RNA appears (0 be of fundamenial importance , as it s
reported 1o be concerned with the sysnthesis of proteins

The inleraction between chlordane and the
synthesis of RNA was manifested in the fragmentabion
as wel} as the partial inhibition of the bodies containing
the RNA. The bodies showed less aflinity to the stain in
contrast with the normal ones.

Chlordane was found to affect alse the DNA
content in the nucleus of rat liver, kidney and testes
The Feulgen reaction was approximately
except for a few stained masses of DNA.

negative

Such a reduction of DNA synthesis may partially
account for the inhibition of milotic in the cell. It hay
long been known that inhibition of nuclecar DNA

period between the Tourth and 12 Sweek after treatment  SYRthesis by certain  chemicals  invariably  blocks
MILOSIS.
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Figure 38 : Side effect of pesticide residues on predaceous miles 1n soil cultivated with cotton.
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Mephospholan was administered orally o male
rats ( Retrus morvegions ), while the controls recieved
saline Tween 80 cnly. This elfect was comcerned with
the comtent of deoxyribonucleic acid ( DNA)Y and
Ribnucleic acid ( RNA ) of rat lestes liver and kidney
at o dose of 20 ug/100 gm body weight , the period of
adminstration was 150 days. Mephospholan caused
variable changes in morphological and distribution of
the neutral RNA and the inhibition of feulgen staining
was more complete in nuclei from 150 days of
lreatment. The changes in DNA content could be
ateributed , not only to ditferences in the chromatid
number, but also to physiological changes. Chlordane
caused u decrease in DNA and RNA content at a dose
of 20 ug/100 gm body weight for 150 days of treatment.
Methomy caused a decrease in DNA and RNA conlents
of fiver .kidney and testes of male rats,

Case study
The eighth lesson

Side effects of agrochemicals on
the Egyptian people

The problem of environmental pollution by
pesticide residues has bceome one of the major
problems which face both the developed and developing
countries . Numerous individuals, societies , public
urganizations , governmental agencies , has become
invoived in the evaluation of the benifits and risks of
the use of pesticides to increase agricultural yield and
the risks which the pesticides may pose to human
beings and ecosystem,

In Egypt it is necessary o fake into
consideration, the balance between the need to feed
bumans and the nced o protect man and his
environment. But practicaly, most of the atieotion is
directed to increase food production with very litde or
no wttention to the huzards to the environment,

1-Pesticide residues in foed
stuffs :

Measurable amounts of pesticide residues in our
food present a variety of problem. More than 1000
samples from food swifs were collected in 1984 from
11 governorates ( Alcxandria , Behera . Gharbia .
Dakahtia . Sharkia, Kafr El-Sheikh, Kalubia ,Menofia s
Cairo. Giza and Ei-Fayum) . 1o bhe analyzed for
pesticide  residucs. Unacceplable residue levels of
pesticide residues were delecied in 100% 587 %
S1.8%.80.0% 666 % .63.0%.60.0%,50.0% ,50.5
G¢30.3 G and 24.6 % of the samples from Cairo, Behera
Gharbia, Kafre Bl-Sheikh, Dakahlia ,Giza,El-Fayoum,
Alexandria, Monofia and Kalubia respectively.

After 10 years ( 1994 ) samples from the same

governorates were collected and analyzed for pesticide
residues. Data showed that unacceptable residue levels
of pesticide residues were detected in 18 3% 357 %
1.8%.9.0% 7.3 % 6.8%.6.9%,4.8% ,12.1 3.7 % and
2.1% of the samples from Cairo, Behera ,Gharbia, Katre
El-Sheikh, Dakahlia ,GizaEl-Fayoum, Alexandria
Monofia and Kalubia respectively.

After 17 years ( 2001 ) sampies from the same
governorated were collected and analyzed for pesticide
residues. Data showed that unacceptable residue levels
of pesticide residues were detected in 0.3% 0.1 %
£18%,0.08% 0.5 % ,1.0%,0.19:,0.0% ,0.3 %0.2 % and
0.06% of the samples from Cairo, Behera ,Gharbia,
Kafre El-Sheikh |, Dakahlia ,Giza El-Fayoum,
Alexandria , Monofia and Kalubia respectively.

2-Pesticide residues in imported
food :

The level of pesticide residues in various
imported diet  samples, randomly collected from
different parts of Egypt were determined . Most of 1he
tested produocts contained organochiorine insecticides,
i.e. endrin dieldrin, DDT. lindane and traces of smne
unidentified compounds, The levels of these residucs in
some products were lugher than the FAO/WHO
maximum residue linvts. Particularly, the level was
higher in the case of endrin and DDT in cereal grains,
endrin in dried milk and DDT in frozen liver, However,
pesticide residues in most of the analized samples were
within accaptable level.

Data in table 19 show that about 89 % of the
tested samples were contaminated with residues of pp’
DDT. pp” DDE and op’ DDE.48% of the imported
food. Some samples contained lindane residues. Also 46
% , 42 % and 13 % of the analysed samples were
polluted with endrin, dicldria and heptachlor residucs
respectively.

DDT and its metabolities were detected in the
imported frozen meat, liver, pouliry and fish in higher
levels than the acceptable International tevels While
endrin , heptachlor ,dicldrin and lindance were gencrully
detected within the accepiable Himits.Heptachior was
detected in poultry and fish sample . While meat and
liver samples were free {from heptachlor residues.

Wheat und corn samples contained residucs i
DDT and endrin more than the acceptable limits.

Dieldrin residue in corn was also higher than the
codex value, wheat flour contained much ower residucs
of pesticides comparing 10 grains . This must be due 1o
the elimination of the fatty portion. white all the
organochlorine pesticides are lipophilic. Many years
after stopping the use of organochlorine pesticides [rom
several years . still traces of these pesticide residucs
were deteced in human diet
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Table 19 : Pesticide residues in 10 imported food groups.

HO. OF ENDRIN |DICLORIK{ pp'DDT | pp'DDE | op'DDE | HEPTACHLOR|LIGMIANE [MO. OF !
FOOD GROUP  |SAMPLES {HKNOMN
AMALYSED| W [ND| M ND! H ([ND| M |HD} M jHD M HD M ND{ERODUCTS
FI-!—I—ED_-&;L;{ 10 0.002 4|0.008( 5|0.418| 1|0.020( 1{0.002( 1} 0.00% | 9 [0.0G42] ¥ 1-:; -
FROZEN HEAT 10 0.1063 7|0.068| 6|0.297| ~|6.352] -10.050{ - - 10 10.239¢ 6 9
FROZEN LIVER 13 0.60B( 6]|0.045] 6(0.24B( -|0404. -]0.05G| - - 10 {0.025] 5 17
FRNZEN POULTRY| 15 0.012| 916.616{100.924| -j0.082{ -(0.082| - 0.006 {13 [0.614] 3 2
FROZEN FISH 10 0.02G| 610.103| 3|0.208| -{0.516] -|G.022] -| 0.008 | 7 [G.018( 2 &
CANNED MEAT 10 0.102} 4]0.111; 810.318} -[{0.242] -|0.12¢] -| 0.802 | & |0.'BO| & 15
WHEAT i5 0.086;11]0.,020(10(0.104{ 310.082! 3|0.040| 3| 0.00t |15 (3.2.‘J.'f_'E 5I 2 f
Cl'.'JR_N 15 0.1427 B|0.038] 9(0.118{ 2{0.120] 210.085] 2| 0.006 |15 |0.364| ¥ 9
‘{J'EiEAT FLOUR 10 0.002) 7(0.002| 8,0.106| 710.00%} 6:0.002| 7 - 10 10.001) 8 9
TOMATO PASY 12 0.146] 2]0.128{ 3[0.289| -{0.208| -i0.0946| -] 0.008 | 7 |0.605] 3 15
TOTAL 117 &4 68 13 12 13 102 52
M: Mean value of pesticide concentration in the tested samples in mg/kg,
ND:  Number of samples in which no pesticides were deteeted.

3-Pesticide residues in total diet

samples :

The average dict / person / day is tabulated in

table 20,

Pesticide residucs were detected in total diet

samples randomly collected from Cairo table 21.

Table 20 : Average composition of the Egyptian
person's total daily diet.

Food group

Average weight(g/duy)

drinking water
whole mtlk

milk products

meat, fish or poultry
bread (cerial grains)
potatoes

vegetables

truss and fruit juices
oils and fats

sugar and adjuncts

28

10
833
6.7
333
480.0
100.0
116.7
73.3
13.3
86.7

Table 21:0rganochlorine insecticide residucs m
individual food groups of the total diet (ppm).

endrin dieldrein|llindaneizpoT
Drinking Water min. a.002|0,00 0.001 ¢.030
mean 0.01 1 0.003 0.004 0. 043

max. 0.015%;0.004 ¢.005 Q.054

Whole Milk min. 0.001i¢,00 £.002 0,040
mean 0,028]0.0616 0.422 0.334

max. 0.035|0.021 0.0622 0.391

Dalry Products min. ¢.00 j0.000 0,002 0.061
mean 0.01 |0,050 N.061 0.925
max. 0.05 |0.065 0.068 1.200

Meak, Fish, Poultry min. 0.03C[0.002 G.004 0.062
mean 0,119[¢-0:1 £4.092 q.616
rax. 0.3190i8.935 ¢.120 0. 588
Bread {ceresl grains) rin. 0.02 i0.07 ©.01 0.060
mean 0.2¢ 10.130 1.1 1.20

max. 0.36 j0.270 2.30 2.18

Potatoes min., 0.03 jO.08B 0.001 0.03
mean 0.21 10.134 0.30 1.10

max. 0.63 [0.230 0.65 2.13

Vegetables (tomatoes) min. ¢.00 {p.o02 0.03 a.20
mean 0.0L (0.%2 0.21 a.70

max. 0.2% {0,330 0.45 9.29

Fruits and Fruit Julcesinin, 0.00 |0.0D 9.00 c.o0
mean 0.003[0.001 a.002 0.05

max. 0.010(4,.000 g4.045 0.14

0il and Fats min. 0.29 jO.8B 0.06 0.80
mean 1.02 [0.13 0.14 1.402

max. 2.58 [1.70 J.o8 3.20
Sugar and Adjuncts min. o0.08 - 0.G0 C.000
mean 0.002 - 0.4003 0.401
max. 0.03 - 0.010 0,820




95 Ahdel -Gawaad (2001)) Transformation of biosphere and Atmosphere

More than 23 pesticide residues and their
degredation products were detected by GLC. Endrin,
dieldrin Jindane and total DDT were the main residues
detected in most samples.

The amount of pesticide residues consumed by
the average person in the average diel was calculated.
Resulis indicated that the feeding habits and behaviour
of the Egyptian people play an important role in their
daily intake of pesticide residucs .

High quantitics of drinking water and bread are
consumed daily and these would be the main sources of
intuke In fact bread was the source of more than 50% of
the pesticide daily intake.The daily intake of endrin,
dieldrin, lindane and total DDT from bread was 0.096 ,
0.0624, 0.5280 and 0.5760 mg/ person, table 22

the daily diet lor mitk fed infant.

The average daily intake of some pesticide
residoes for milk fed Egyptian infanis ( lirst three
months of life } was estimated on the average dasly
inlake of milks as was assessed in a previous survey and
the detected residue levels of some organochlorine
insecticides in samples of both human milk and powder
milk formulas ( table 23 ).

Table 23 : Estimated pesticide residucs in humun
milk and powder milk formula .

Pesticide Pesticide residues

detected human milk  powder milk formula NRL

The total daily intake of pesticide residues was (mg/ kg) { mg/kg powder)  (mg/ky)
01671 . 00955 . 07018 and 09378 mg  endrin,
dieldnn, lindane and total DDT/ person respectively, —
while the acceptable daily intake for the fore-mentioned  pDDT 0.05690 0.43800 0.05000)
msecticides 15 0.14 ,0.007 0.7 and 1.4 mg/person
rc_gpgc[j\r-e_ly' Dieldrin 0.01513 0.00800 0.00600

Table 22 : Pesticide residues daily intake ( mg)  Endrin 0.01170 0.00200 0.000%0
for an Egyptian person. Heptachlor 0.00086 0.00100 0.006010
Food group endrin  dieldrin lindane DDT Lindanc 0.00080 0.04209 0.0.1000
drinking water 0.0028  0.0008 0.0112 0.1208 The results show that the estimated daily intake
whole milk 0.0023  0.0013 0.0018 0.0278 for dieldrin and endrin were 0.0014311 and 0.0011053
mith products 0.0005 0.0008 0.0010 0.0154 mg/kg B.W._ respectively, 1able 24
meal, [ish poultry 0.0040 0.0004 0.0031 0.0205 While the DDT residues were the largest
bread (corial graing} 0.0960  0.0624 0.5280 0.5760 quantities of residues in both human and powder mitk
potaloes 0.0210  0.0134 0.0300 0.1100 but the estimated da?ly intake ( 0.0055124 mg /kg B.W)
vegetables 0.0012 0.0140 00245 00816  Wasless than the estimated ADI.
fruits and frnt juice 6.0002  0.0067 0.0001 0.0037 The estimated daily intake for heptachlor and
oils and Fats 0.0136  0.0017 0.0018 0.0019 lindane were also accepted comparcd with the Al
sugar and adjuncis 0.0002  0.0000 0.0003 0.0001  '4P1e 25

- Table 24 : Estimated daily imtake of pesticide
residucs from human milk and powder formuias.

Total 0.1671 (.0955 o.7018 09578
Acceplable daity intake for a Pesticide  Pesticide residues in mg/kg body weight
person of T0kg, 0014 o007 07 14 detected  human mitk powder milk formula  ADI

Average daily intake of some
pesticide residues for milk fed
Egyptian infants :

The Bgyptian infant is basically breast fed as the

ratio of breast milk to formula mitk 15 3.69 : | . An
amounit of 120 gm/kg B.W. was used as an average for

DOT 0.0068230 0.006570 0.020000
Dicldrin  0.00181506 0.000120 0.000100
Endrin  0.0014040 0.000030 0.000200
heptachlor 0.0001032 0.000015 0.000100
lindane  0.0000960 0.000630 0.008000
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The avarage of estimated residues in powder
mitk samples appeared that residues of DDT | dieldrin,
endrin and lindane were over the MRL , but the residues
of heptachlor was less than the MRE

Table 25 : Average ecstimated daily intake of
pesticide residues {or milk fed Egyptian infants.

Pesticide Pesticide residues in mg/kg body weight

detected average estimated ADI

DoT 0.0055124 (3.020000
Dieldrin 0.0014311 0.060100
Endrin 0.0011053 0.000200
Heptachlor 0.0000815 (.000100
Lindane 0.0000889 0.008000

Egyptian infant average daily
intake of some pesticide residues
during his first year of life.

Data were collected from a survey conducted by
the Egyptian Nutrition Institute of the Ministry of
Public Health regarding the average amount and types
of food given o Egyptian infanis in the first year of
their life as welt as their average weight during such
period. Table 26 shows the average diet / infant / day.

Table 26 : Average composition of the total daily

diet of an Egyptian infant in the first year of life in
grams.

Type of food  Average daily consumption
Human milk 287.775
Powder milk 64.775
Fresh mitk [25.000
Eggs and mea 22.200
Beans 4.000
Rice 9.725
Cereals 14.250
Coocked vegetables 24.925
Raw vegetables 24.950
Potatocs 25.300
Fruits 28.300
Water 900.00

" | Cocknd Vegeables:  ADR 0000700 | G.000120 | 0,000010| 0600210
»0,000001* | 0.000003

The average daily intake of some pesticide
residues for the Egyptian infant in his Lrst year was
estimated based on the infants’s average daily intake of
different foods . Also residuc levels of some
organochlorine inscticides in these groups of foods and
the average weight for Egyptian infanis during the first
year of life were detected., table 27.

Results imdicaled that the estimated daily iniake
(EDID) for dieldrin and endrin were 0.002187 ma/ke
B.W. and 0.000626 mg/kg B.W, which exceeded the
acceplable daily intake {ADD established by the
FAO/WIIO.

The EDI of tatal DDT and lindane residues were
below the ADI being 0.02 and 0.008 mg /kg B.W.
respectively as established by the FOA/WRO.

Furthermore , the main bulk of pesticide residues
intake is obtained from the different types of milk.

Table27: Pesticide residues in daily diet of
Egyplian infants.

Duzrad  Regldusy

DOy Dieldelz | Endrin | Lindane

Typo of Food . .
Bumsen oufe; ADR 0036500 | 00131301 0017001 0.000860
. TED! 0016275 | D005 | 00033671 0.000247
Powder milk: ADR, 0,438000 0008000 | 0.0020001  0,042000
- TEDE 0003346 | DO0C0SS | 0000016 |  ©:000340
| Frosh Milkc ADR 0316500 | Q0®S00 | 0002000 Q118000
‘ TEDI 0,035583 | 0,008688 | 000050 | 0014750
Hags & Mears: AR 0,000515 B.000011 | 00001191  0.000092
. TED | 0000014 | »0000001 | 0000003 0.000002
Besnr: ADR HD. Np|.  HD! aooom
TEDE — - — | >0.000001
Reg - . ADR 0000001 ND ND1 0060019
.. : TED! >0,000001 — — ! >0p00001"
Cormals: ADR 1000260 | 0000130 | 000000 000100
TEDI 0000017 | G.00000Z | 0000003 [ 0000016

TEDI 0600017 | 0:000003
Raw Vegensbles: ADR 0000700 | 0000120 | 0,000010| ©,0002t0
000003 §50,00000

TEDI 0,000017 g, 1e 0.000005
Fomtoes: ADR, 0001100 0000134 [ 0.000210 G,000300
TEDE 0,000028 0.000003 [ 0000008 |  0.000003
Frufm: ADR 0,000050 0.000002 | 0,000003 0.000002
TEDL 0,00M0% | >(.000001" {>0,000005° | >0,000001*
Wuer: ADR 0.000043 C.000003 | 0000050 | 0000004
TEDL 0,00005% Q000003 | 0.000009 0,800004
D = N deaeind.

* = Rkt loos than 0500601, megleed 5 ADK cidelodon -
ADIuAmpMWW
TEDE = Toul admetod Duily laase fmgh

The comparison of the estimated daily intake
(EDI} of pesticide residues in Egypt with the ADI
established by FAO/WHO shows that Egyptian infants
intake was  higher than what was accepled by

SRR

e
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FAQ/WHO.For dieldrin the estimated daily intake was
21.87 folds of the AD], while for endrin it was 3.13.
The estimated daily intake of tolal DDT and lindane
was Jess than ADI | table 28,

Table 28 :Total and average daily intake of
pesticide residues during the [irst year of infant lifc.

Deteced | Avemgeestmes | Esumateddeily | ADIY E EDFADI
Pesticide &4 residues in inuake EDD mgkg Rato
total diet (mg) mykg
DDT 0.059616 0.002936 0.020000 0.4968
Dicldrin a413121 0002187 0000100 | 213700
Endnn 0,003753 0.000626 .000200 3.1300
Lindane’ 0.015397 0.00266 0.058000 0.3206

4 - Monitoring of pesticide
residues in drinking water :

Twenty eight water samples were collected from
two governorates in Fgypt and were analyzed for
pestivide residues . The samples were selected o cover
a range of cxposure to pesticide usage and a varicty of
waler sources ( Nile river and underground water)

Results in table 29, indicate that 18 samples
contined DT and ity metabolites at levels varied
between 0.021 and 0.054 ppm. Fourteen samples
contained dieldrin at levels varied between traces and
0.004 ppm. while 13 samples contained lindane at

levels varied between 0.001 o 0.006 ppm. Endrin was
detected in only 12 samples at level varied between
0.001 and 0.015 ppm, table 29. Results also indicated
that more than 13 unknown compounds were detected.

Data show that most of the tested samples were
from rural areas contained levels of pesticide residues
higher than samples from urban areas.

The level of pesticides restdues depends on the
source of water. Underground water from depth moie
than 30 m. contained traces of pesticides. The highest
levels of pesticides were detected in underground water
from depth less than 14 m. Water samples from Nife
river water sources contained from traces to 0.001 ppm
of pesticide residues.

5 - Monitoring
residues in milk :

of pesticide

Chemical constitugnts of human , cow and
bufTaloes milk indicated that the percentage of fat
human milk varied between 3.67- 3.79 %, while it was
3.89-4.12 and 7.58-7.98 % for cow and buffalocs
samples respectively,( table30 ).

Buffaloes milk samples headed all the (ested
milk samples in their content of protein followed by
cow milk and human milk ,. Humun milk headed ali the
other milk in its content of sugar.

Mifk and its products are a main constituert of
the daily diet . especially for vulnerable groups such as

Table 29 : Estimated pesticide residues in drinking water samples.

Pesticide Residues level ([lg/Litre)
Samples . ) . -
o-HCH | 1-HCH [Lindune ”L‘hl;f'; Aldrin | Dictdrin E’)’[f)’T li’)i; ¢ | DPD | DDE | oy
Tapwater (Shibrachin 0079 0016 | 0013 0.021 § 103 - - - 0421 (5121
Tapw.er tDamanhour) 0013 | o7 - - 0.014 - . - . - -
Tapwater (Desok G013 | 0.4 0.084 . - . . -
Tapwater thay El-Baroudy 0.609 - 0031 0.036 - - -
\T:spu ater { Mahmadin ) 0041 F 0129 § 0028 | 0.060 - - 0086 1 0043 - 0129
Under yiound water Q0 Jepthy | 0034 ] Q.094 - 0.019 - - 0056 - 0053 1 0123 | 0234
Ground witer (14 m depth) - - - D030 | G063 | 16 | 0052 - 0.032 - 0.084
Ground water (27 m depthy - - 0.013 | 0.048 - - - - 04096 | 0imo
Tapwiter t Alexandriae 0036 | 0036 - 0096 | 0.048 | 0023 ] 0058 - - DA 1O
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Table 34 -
lypes of mitk.

Chemical constituents of different

Table 32: Average estimated chlornated

hydrocarbon insecticides in cow mitk.

Mean percentage

Type of milk Ash  Fa Prowein  Lactose
Cow 0.67 363 339 504
Buffalo 0.86 7.51 479  4.60
Human 0.32 3.69 2.25 6.33

infants , school - age childrin, pregnant, lactating women
and old age.

A totai of 125 samples were collected at random
from different sources and sites in Eagypt. Seven
samples were mother's milk. 67 were cows milk and the
rest were buffaloes milk.

All the tested samples of buffaloes and cow milk
contained DDT and/or it's metabolites |, lindane , endrin
dieldrin, while 85% of the tested human samples
contained one or more of the investigated pesticide.

The presence of these residues varied between

traces 1o [1.9 ppm , in buffafoes (1abie 31 ) and cow |

miik { table 32), while the maximum residue level was
£.26 in the case of mother's mitk ( table 33 ). The level
of pesticide residues was related to the fat content of the
tested milk BulTaloes mitk ( 7.51 % fat) headed Cow (
3.65 % fat) and mothers milk { 3.69 % lay), in its
content of pestivide residues followed by cow and
finally mother's 11k,

Table31:  Average  estimated  chiorinated
hydrocarbon iasceticides in buffaloes milk.

Mean 4 S.6. Residues '\'lfrt'

Residues ppm range “mificnw RL

(ppm) “ n;_-/kg

Aldrin 003200091 0.0-0.1138 44 oooage
Chlordane 0.041+0.0485 Traces-1.4275 65 (0L.002
Dieldrin  (races 0.0 -Traces Yy 0.006
Tord DDT0.37120.601) Traces -4.3753 32 0.050
Endrin traces 0.0 -Traces ] 00608
Heplachlor),398+0.2 792 0.0 -0:880% 250006
Lindane  0.005+0.0046 Traces -0.0300 34 0.010

Mean + S.E Residues  Incidence MRL or

Residues  ppm (ug/ke) range % ERL

N {(ppm} mglky
Aldria 0023200189 0.00-0.1138 56 (LOnG
Chiordane 0.098 2003235 0.00-1.2357 47 0.002
Dicldein ND - 0 0.006¢
Towl DT 0.312+0.5027 1L.00-3.6721 24 (1L.450
Endrin ND - 0 0,008
Fleptachlor 0.10720.0652 - 0.00-09753 31 0.006

Lindane

000440003

0.00-0.0214 47 (g

Table 33: Average cstimated chlorinated

hydrocarbon insecticides in human milk,

Mean + S.E.  Residues
Residues ppm range incider
{ppm) Ge
Aldrin 0.003 £ 0.0017 0.00-000i12 28 (L
Chlordane 0,003 + 0.0023 0.00-0.0143 14 0002
Dieldrin  Traces 0.04- Traces 14 (‘).0()()
Towl DDT0.036% 0.0096 Traces-0.5107  jgp (1050
Endrin 0011+ 0.0027 0.60-0.0340 ag o DODE
Heptachlor 0,008+ 0.0012  0.00-0.0340 g5 (0.006
Lindane  0.008+0.0309 0.00-0.0309 21 0010

A wtal of 525 samples were collected from
greater Cairo ( Cairo, Giza and Kaluobia governoraies)
during the autumn scason as it follows the summer
period during which the maxmum usc of pesticides
takes place for controlling cotton pests.Results indicated
{ table 34 },that aldrin residucs were detected in 28.6
and 86.7 % of packed and bulk milk respectively.
Residues levels ranged from 0 to 0.1024 mg/ L and
from 0 to 0.1049 mg/ L in both packed and bulk milk,

Dieldrin residues were detected only in packed
milk, The residue levels ranged from 0 © 0.0184 m/l..
Only 143 % of the packed milk samples contamned
dieldrin, table 34 . Chlordane was detected in 85,71 and
93.3 % of both packed and bulk milk samples
respectively. The residue levels ranged from 0 to 0.1
and O to 1,27 mg/L respectively.Only 1429 % and
2067 % of the packed and bulk milk samples
respectively contained DDT . Residues levels ranged
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Table 34 : Percentage of incidence of different chlorinated hydrocarbon insccticides
contaminated the packed and bulk milk samples within specific concentration.

l)ctf.-ctexl Rind of Milk | Residues rangel Percent Average Mean
residues sample in ppm incidence t 5.D in ppm
Aldrin cked 0.0-0.1024 | 2857 0.0309 + 0.0383
btk 0.0 - 0.1049 86.67 0.0247 £ 0.0293
Chiordane Packed 0.0-10.1155 837t 01,0259 + 0,0403
hulk 0.0-1.2710 93.33 (.0214 + 0.0347
Dieldrin Prcked 0.0 -0.0484 14.29 0.0069 £ 1.0183
butk N.I># G0.00 N.D*
iDOF Packued (1.0 - 11.9950 142y 7071 + 4.5167
hutk (0.0} - 3.786 26.67 (L3337 £ 0.9706
Endrin Packed 0.0 - 0.3644 1429 0.0521 + 0.1377
butk N.Dh#* 00.00 N.D*
Heptuchior Packed 00308 -2.1312 100,00 N.5650) £ 00,7258
bulk 0.0 - 1.0143 23.13 {1.4276 + 0.3553
Lindune Packed 0.0 - 0.00UK 85.70) (.003 + 0.0035
butk 0.0-00011 80,00 0.0051 £ 0.0039

from 0 to 11.9 9 and 0 to 3.78 mg/l. were detected
respectively Packed milk contained endrin in 14.29 %
uf samples at levels ranged from 0 o 0.36 mg/L ,while
no residues were detected in bulk milk samples.
Heplachior residue levels ranged from 0.03 1o 2.13 and
from 0 to 1.014 mg/L in both packed and bulk milk
sumples. Hundred percent of packed milk and 73.3 % of
bulk milk were contaminated with heptachlor residues.
Lindare residues were detected in 85.77 % and 80% of
both backed and bulk milk respectively, The residues
varied between 0 to 0.009 mg/l and 0 to 0.11 mg/L
respectively .

Resuits in table 35 |, show the average detected
residues ( ADR) as calculated from all samples and the
maximum residue level (MRL).

Table 35 : Average detected residues ( ADR) ,
MRI and ADR / MRL  of insccticides in the trested
mitk samples.

ADR MRL* | ADR/MRL

Ensecticide ppim mg/i ritio
Aldrin 0.0267 {0.0060 4.45
Chlordane (1.(228 0.0026G 11.40
Dieldrin (.0022 (.0060 0.37
T 0.7707 {.0500 15.41
Landrin L0166 (3.0008 20.75
Heptachlor 04713 0.0060 78.55
Lindune (0.0046 .0100 0.46

* MR, = nraxinium rexide hevel

These results indicated that aldrin, chlordane.
DDT and heptachior residues were exceeded the MRI..
The highest ratio was shown in heptachlor, it was 78.55
folds more than the MRL.

Data also indicated that all the hulk and packed
milk samples tested were free from 5 PCB's residucs ¢
Archlor 1016 , archlor 1221 . archlor 1242 _archlor
1248 and archlor 1254 ).

Results also show that ao malathion residues
were detected in all samples tested . Dimethoate
residues were detected in 143 % of packed milk
samples. while bulk milk samples were free from
dimethoate,

6 - Pesticide residues in milk and
milk products :

I has been well demonsirated that pesticide
residues can be adsorped or transiocated in many crops

Clover can wanslocate or adsorp these residucs
from soil to enter the food chain through using these
plants as cattle feed. The presence of these residues lead
1o residues in their milk and meat.

Our previous results indicated the presence of

several pesticide residues in cow and buffaloes milk.A
sample of cow milk was polluted by lindane or endrin
at the rate of 10 ppm active ingredient.
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Treated milk was manufactured 1o several
products : cream, butter, cheese, youghort and samna
under laboratory conditions. Pesticide residues were
detected in all the products

Residues concentrated in samna { pure heated
fat), followed by cream. The concentrations of these
residues were 32.5, 23.25 201,235 185 .75 5.5 and
0.525 ppm in samna , cream, murta , butter, cheese |
youghort and skim milk respectively,

Data in table 36 show that lindane was detected
in all products cxcept whey and butler milk . The cheese
contained 7.0 ppm. The corresponding figure when this
expressed as ppm/g [at was 0.333. The percentage
retention of lindane in cheese was 30.2 %,

The youghort contained 5.5 ppm of lindane with
a percentage retention of 66.0 .

in the case of endrin treatment , table 37 | the
concentrations were 23,5, 17.2 . 15.2 and 14.] ppm in
samua . murta, cream and butter respectively.

The cream and samna contained 23.25 , and 32.5
ppm. These gave a corresponding figures of 0.275 and
(0.326 on the fat bases . The retention was 34.0 and 29.6
“e in cream and samna respectively.It is a fact that the
inseclicide concentration in milk product ( on fat bases)
i skim, butter milk and whey are higher than the
product from which these by-products were seperated

Table 36 : Fate of lindane during processing of
milk inlo some dairy products.

Product Fat %  lindane/ ppm/  retebtion
ppm gffat %
untreated mitk 7.3 0.03 - -
treated miltk
with 10 ppm 7.3 8.05 1.103 80.3
cheese 2.1 7.00 0.303 30.2
yoghurt 7.6 5.50 0.726 66.0
Cream 62.0 23.25 0.375 34.0
samnad 996 325 0.326 29.6
skim milk 0.1 0.53 5.3 -
whey 0.2 175 0.675 -
miuria 500 212 0.424 -

Neary same results were clear in the case of
endrin \table 37 . The chease from contaminated
buffaloes milk comntained 5.13 ppm endrin. The
corresponding figure on the fal basis was 0.244 which
means a relention of endrin at 22.1%.

The concentration of endrin in creana and samna
were 15,2 and 23.52 ppm . Expressing these values on
the fat bases, they were (.245 and 0.236 ppm /g fat
respectlively.

The above vesults  indicated that  the
concentration of both lindane and endrin increased with
the increase of the fat in the produced product.

Table 37: Fate of endrin during processing of
milk into some dairy products,

Product Fat %o endrin/  ppm/  retebtion
ppm gifat %
untreated milkk 7.3 0.02 - -
treated milk
with 10 ppm 7.3 3.60 1.103 85.8
cheese 2.1 5.13 0.244 221
yoghurt 7.6 2.66 0.342 310
cream 620 1520 0245 22.2
samna 99.6 2352 0236 2i4
skim mitk 0.1 (.04 .4 -
whey 0.2 0.10 0.5 -
murta 500 1718 (0.344
7-Average daily intake of
pesticide residues by Egyptian
person:

The amount of pesticide residues consumed by
the average person in the average diet was calculated .
Results indicated that feeding habits and behaviour of
the Egyptian people play an important rofe in their daily
intake of pesticide residues.

High quantities of drinking water and bread are
consumed daily and these would be the main sources of
intake.

In fact \bread was the main source of more than
50% of the pesticide daily intake.

The daily intake of endrin, dieldrin, lindane and
total DDT from bread was 0.0960 , 40.0624 0.5280 and
(.5760 mg / person.

The total daily intake of pesticide residues wus
0.1671, 0.0955 ,0.7018 and 0.9578 mg endrin, dieldrin,
lindanc and total DDTY person respectively, ( table 227,
while the acceptable daily intake for the fore-mentioned
insecticides is 0.0140, 0.0007, 0.7 and 104 mg/ person.
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3-Side the next

generations

effect on

The average daily intake of some pesticide
tesidues for milk fed Egyptian infants ( first three
monthy of lifey was estimated bused on the average
daily intake of milk as was assessed i a previous
survey  and the detected residues levels of some
organueniorsng secticides in sumples of both human
milk and powder milk formulas.

The resulis show that the estimated daily intake
for dieldrin and endrin were 00014311 and 0.0011053
mg/ky B.W. respectively. While the DDT residues were
the lergest quantites of residues in both human and
powder milk bur the estimated datly intake of (
Q0055124 mal/kg B.Wi was less than the estabiished
ADL

The average daily intake of some insecticide
residues for the Egyptian infant 1n bis first year was
esttmated based on the infant’s average daify intake of
different foods as assessed in a pevious survey.

The detccted  residue  levels  of  some
organochlorine irsecticides in these groups of foud, and
the average weight for Egypitan infants during the first
vear of life was ositmated. Results indicated that the
esumated daily intake ( EDI) for dieldrin and Endrin
were .002187 meg/kg BJW, and 0.000626 mg/kg B.W.,
which exceeded the acceptable daily intake ( ADI)
established by FAO/WHO.

The EDI of DPT and lindance residues were
beiow the ADI being 0.02 and 0.008 mg/kg B.W.
respectively  as  establishad by  the FAQ/WHO.
Furthermore \the main bulk of pesticide residues intake
is obtained from the different 1ypes of milk.

The average daily imtake of some pesticide
residues for the Egyptian persons and for infants during
his first year of Hife { 6 kg) was esrimated based on the
average daily intake of milk.

The estimated daily intuke of Aldrin. dieldrin .
chlsrdune, DDT, endrin, heplachlor, lindane and
dimethoate in all mifk samples for Hgyptians were
0000041, 0.000032, 0.001079, 0000023, 0.0000660,
0.000006 and 0.00019 mg / kg B.W. respectively.

Also, the cstimated daily intake o the same
residues i milk for Egyptian infants were 0.000601
mg/kg for aldrin and dieldrin, (L000474 mg/kg for
chlordane J0.016031 mg/kg for DDT, 0.000345 mgrke
for endrin. 0.009803 mgikg for heptachior, (.000096
my/kg for lindane and 0.000243 mg/kg for dimeshoate
While the acceptable duly intake for these pesticides
are 0.0001.0.0005, 0.02,0.0002.0,0001,0.008 and ¢.01

respectively.

Case Study
The ninth lesson

Fresh water pollution by
agrochemical

Due to the extensive use of agrochemicals in the
last fifty years, Egyptian fresh water was polluted by
pesticide residues , nitrate, nitrite and heavy metals.

Out of 50 fresh water samples |, 41 samples
contained insecticide residues. Nine samples were free
from c¢adrin, dieldrin, lindane and total DDT, The
minimum and maximum residues levels of endrin,
dieldrin, lindane and total DDT were ( 0.001-0.015) .
(0.000-6.004), (0.001-0.003) and ( 0.030-0.054) ppm
respectively,

Tap water samples which were taken from 8
Governorates in Egypt were analyzed by using atomic
absorption of Fe ,Cu.lLi Mn, K and Na. Data indicale
that the maximum levels which were delected in water
sarmples for Fe . Cu Li, Mn, K and Na were (.184
0.33562.518,0.884 1 L0161 178, and 1398 my/l.
respectively, while the minimum levels for the same
clements were 0 .0 .0, 0, 0.024, and 242 mg/iL
respectively.

Data indicate that the maximum levels whicl
were detected for Fe, Cu, Mn, and Zn were well below
the accaptable ley els recommended by Egypt

While the level of Mn was more than the
acceptable levels in only 6.9 % of the samples tested.

The guideline value Of .05 mg/L. has been
recommendead lor lead in drinkirg water as reporied hy
WHO 1984 . while the Egyptian guidline value is 011
mg/L,

Monitoring of lead in wp water was conducted
8 Governoraies in Egypt to throw high ighis about the
interaction between the level of lead in o rinking walcr
and the public health king in considera‘ion that the
Egyptian people drink daily 2.8 litres of vvater. Daw
indicate that all the samples coniained concenvrations uf
lead varied between 0.118 mg/L to maxinum 1evel of
0.945 mg/l. exceeding the Egyptian and WHQ Lovels,
The variation of walter contents from fead varsied
according to the age of tube lincs. the absence o wau'ev
tanks on buildings and the source of water { Nife waler’
or underground water ). The main source of lead 10 tap
waler may be attributed to severa' reasons i the
contents of water tubes from lvad, the foad part of 1uhe
which is normaly connecied in each house hetween the
waier meter and the main net of wbes i houses, the
high content of water from chlore compounds and duc
to the insertions of water pumps which is normully
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made [rom lead in Egypt.

The daily intake of the Egyptian people of lead
through respiration is varied greatly according to rural
or urban areas. While the daily intake of Egyptian
person in nuddle Cairo through respiration is 0.043
mg/person. It was 0009 ,0.02 and 0.0003 mg / person
n Dokks . Shobra El-khema and Moshtohor village. The
daily intake of the Egyptian person from water is [.316
mg/ person where the Egyptian person drink 2.81 litre/
day. The daily intake of lead through meal diet was
estimaled to be 0.592 mg/person. That means that the
daily intake ol the Egyptian person from lead is varied
between 2.911 and 2,246 mg / person. Data show that
daily intake of the Egyplian person is below the
seceptable daily intuke which is recommended by
WHO. WHO established a PTWT of lead of 50 ug/kyg
B.W. (= 3.5 mg/person 70 kg).

Because of the special concern for infant and
chitdren WHO later evaluated the health risks of lead
to this group and established a PTWT 0.025 ug/kg B.W.
This Ievel refers to lead from all sources.

Case Atudy
The tenth lesson

Carcinogenic risk of pesticides in
Egypt

Epidemiological studies in humans exposed to
chesmicals have indicated the possible existance of some
relations between exposure (o vertain chemicals and the
tvidence of cuncer in Man.The extensive used of
pesticides in the last 50 years has raised much concern

with respect to their possible carcinogenic risk.

Expetimental animals work has indicated such
possibility in specific instance, In Bgypt | the risk is

more prominent because of the huge amounts of

pesticides uwsed ( 690000 metric tons since 1952), the
lake of proper protective measures during handling and
application and the loosc control on the residuc of such
pesticides in food and feed, added i that, s the
continued use of some highly persistant pesticides
whaose use has been prohibited in most other countries,
and are reputed to have cancer producing potential.

This study is an aticmpt 1o explore the possible
carcinogenic risk of the excessive use of pesticides in
Egypt. The amount of pesticides used in ecach
governorate in Egypt since 1952 and cancer deuths
since 1964 were collected from the archives of the
central Agency for Public Mobilization and Statistics

Data indicated that most of the pesticides used
still the mid sixties were chiorinated hydrocarbons.
There was a steady increase in the cancer deaths in
Egypt which followed the increase of use of pesucides .
Such increase was more prominant in the governorates
where the use of pesticides was more than others.

In these cases the cancer death rate was more
among villagers than among dewellers, figurc 61, 62 .
63 and 64 and in both cases, the cancer death rate was
more ameng males than among {emales. These data
could point out to the fact that the cancer death rate was
higher among those who are ocupationally exposcd 1o
pesticides namely male villagers.

The increase in the number of death cases by
kidney and tiver failure is clear now in Egypt and

Figure 61 : The quantity of pesticides (p), population and cancer death rate in towns
( Ty and villages (v} in Qualiobia Governorate.
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Figure 61 : The quantity of pesticides (p), population and cancer death rate in towns
( Ty and villages (v} in El-Behera Governorate.
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Figure 61 : The quantity of pesticides (p), population and cancer death rate in towns
( T) and villages (v) in El Sharkia Governorate.
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Figure 61 : The quantity of pesticides (p), population and cancer death rate in towns
( Ty and villages (v) in El-fayoum Governorate.,
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Hair as a bicindicator for the
daily intake of lead by Egyptian
people

Two hundreds and thirty four
samples of Egyptian hair from both adults
and children (less than 15 years old) were
analyzed for lead. Samples were taken
{rom four locations ( Moshtohor village) .
High polluted area in Cairo ( Ramsis and
Tahrir Sguoares), semi polluted area ¢
Ei-Maadi) and an arca nearly free from
poltution (El-Salhia).

The daily intake of the Egyptian
peaple of lead through respiration is varied
greatly according to rural or urban areas
and according to the density of trafics and
the numbers of factories. While the daily
intake of cach person in the highly polluted
area in cairo through respiration is 0.034
mg /person.it is (L0O07 , 0.003 and 0.0001
tn E-Maadi. Moshtohor and El-Salhia.

The daily intake of the Egyptian
person from water is 1.316 mg/person
where the LEgyptian person drink 2.810
litre/day. The daily intake of lead through
meal diet was estimated to be 0.592 mg /
person. That means that the daily intake of
the Egyptian person {rom lead varied
between 2.891 and 2.246 mg /person

Results indicated a marked vartation
of the hair-Pb concentrations which werc
detected in the different samples from the
four localities.The mean level of lcad
which was detected in adult hair was 935.3
ppm in adults of highly polluted area,while
it was, 593 357 and 23.7 ppm in
El-Maadi ,Moshtohor,Saihia respectively

While the levels were 83.3 ,52.0,31.0
and 11.4 for children in the same tested
areas respectively.

Results indicated that there was  a
correlation between the daily intake and
the level of lead in Egyptian hair. While the
correlation between air pollution and the
level of lead in hair was very clear.

The relation between the daily
intake of heavy metals and their
levels in the Egyptians teeth.

It 15 well known that 94-95 S of the total
body lead (body burden) is accumutated n
bones. Teeth have been used in this study as
indicator of integrated long-term exposure and
have the advantage that samples are casy 1o be
analyzed.

One hundred and thirty five samnples of
teeth were collected from Rural (Moshtohor
village) and Urban {Shobra El-Khemu)

P,
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areas. The daily intake of the Egyptan people of
lead through respiration,drinking water and
through meal diet was estimated for the people
in both arcas.

Data indicate thal the daily intake of lead
through respirvation for the adult was 0.003 and
002 mg/ person in both Moshtohor and Shobra
Ll-Khema respectively. While the daily intake of
fcad through drinking water for both was 1.316
my / person.The daily intuke of lead through
meal diet was estimated to be 0.592 mg /
person..

Results indicate that the mean daily intake
of the Egyplian person {rom lead varied between
1.928 mg /person in Shobra El-Khema and 1.911
ppm /person in Maoshtohor village.

The level of lead and heavy metals varied
greatly in the teeth of persons in both tested
arcas. While the mean ievel of lead in adult
persons was 55,52 ppm in Shobra El-Khema it
was 28.72 in Moshtohor.Same wends were clear
in the other tested heavy metals (Cu..and Zn).

For that the tevel of lead and heavy metals
in human teeth can be considered as bioindicator
for therr daily intake,

The daily intake of the Egyptian people of lead
through respiration is varied greatly according to rural
or urban arcas While the daily intake of the Egyptian
person in middle Cairo through respiration is 0.034
mg/person,it was 0.009 .0.02 and 0.003 mg/person in
Doekki.Shobra El-Khema and Moshwohor village. The
daily intake of the Egyptian person from water is 1316
mg/person where the Egyptian person drink 2.810
itre/daily . The daily intake of lead through meal diet
was estimated to be 0.592 mg/person. This means that
the daily intake of the Egyptian person from Jlead is
varied between 2911 and 2.246 mg/person as reported
by Abdel-Gawsad el al 1993.Data show that daily
intake of the Egytian person is below the acceptable
daily intake which is recommended by WHO 1977.

On a population wide basis tooth lead levels appear
to vary according to housing status and presumably lead
cxposure . Results tabulated in table 38 . show that there
wis @ great variation in the level of lead in the tested
samples. The runge varied between 21 4 10 78.48 ppm |
The devel depends on the location and the age of the
person.The age of the adults teeth samples varied
between 20 and 65 years. The highest level was
detected in one sample (78.48 ppm) This special case
was sample from a man living in Shobru El-Kema 65
yeurs old, While the level of lead in most of the adult
samples varied between 29.88 ppm 1o 64.12 ppm.

In the case of children .this level did nol excecd
37.56 ppm and the minimum was 21.4 ppm..table 39 ,

Samples from the highly polluted area in Cairo
{3hobra El-Khema) indicate that the samples from this
focation contained higher level of lead in both children
und aduits when compared with the samples of the rural
area in Moshtohor.

Table 38: Pb level in the tecth of the Egyptian
peoples.

Level of Ph ppm

Location mean range
Shobra E-Khema  55.52 29.88 - 78.48
Moshtohor 2872 21.04 - 57.80

Table 39: Pb level in the tecth of the Egyptin
peoples according 1o age

Age range ppm
Adult 31.04 - 78.48
Childrin 21.40 - 37.56

Results in table 40 show the relationship between
the daily intake of the Egyptian peopie  from lead in
refatien to teeth content of lead.

Data indicate clearly that there is a marked virtation
of the tecth-Pb concentrations measured in the two
locations.Such variation have been noticed in rural and
wban areasreflecting  differences in  envirenmental
gradients in these locations.

Table 40: The relationship between daily intake of
lead and its level in the teeth of the Egyptian people .

Mean level Daily intake

Location ppm mg/ person
Shobra El-Khema  55.52 2.891
Moshtohor 28.72 2.246

WHO 1977 reported that the body burden of lead
can  be subdivided into a large  slow-turnover
compartment and a smaller more rapidly-exchanging
compariment. Anatomically the larger compartment is
mainly located in bones. The amount of lead in this
compartment increases throughout life. The smalier
compartment consists of the sofl tissues and in bload
continue (o increase up to early adult hood and then
change little, Blimination of lead from the body s
mainly by way of urine ( about 76%%) and the
gastroiniestinal tract (about 16 % ).The other 8% i
exereted by miscellaneous routes ( sweat ,exfoliation of
the skin and loss of hair).

The major sources of lead in the environment
that are significance for the health of man arise from the
industrial sources.From a mass balance point of vicw.
the transport and distribution of lead from stationary or




Abdel -Gawaad {2001 ) Transformation of biosphere and Atmosphere 106

mobile sources is mainly via air. Although large
amounts are probably also discharged into soil and
water .Human beings acquire fead both by surface
deposition and by sccondry transfer  from soil (o plant
and from plants e animals and Human beings.

Our daia indicate that the accumutation of lead in
bones and teeth can be used as a good indicator for the
asscssment of lead level in the environment.

Lead level increased by the increase of the
accumulation of this metal in tecth and also due 10 the
increase of air .water and food contamination by
lead.For that there is a good correlation between the
level of lead in the tested environment and the level of
Pb n the teeth of the Egyptian peogle

Toward Sustainable
Agriculture
Development in

Egypt

Egypl succeded 1o direct most of agriculture
activities towards susiainable agriculture systems,

The author helieves that he succeeded through
his extensive research work, through his news media
(84 tefevision sertes program * Dearst audiances ...
Attenlion™ . a fwenty minutes scientific program on
environmental pollution presented weekly), (1841 Dialy
radio program series ( Dearst Audiacnces ... attention) ,
and another program * Hiaty .a daily scientific
progam on cnvironmental pellutior), and more than 42
Natiopal and International symposium and CORZress on
environmental  pollution .t  make numerous
individuals,  societes | public  organisations |
governamental agencies invoived 1 the evaluation of
the benifits and risks of the unsustainable agriculture,
and the risks which may pose to Egyptian peoples and
their ceosystem,

. 1-The first organic farm
in Arab countries.

The author succeded to cufuvate the first private
organic farm, o farm without chemicals . or biological
furm, or regenerative [arm.or clean production farm, or
sustainable farm in 1982 in Egypt.

I

The author tried all over this time to protect his
cuttivated soil from degredation in quality and structure.
Avatluble water resources was managed in a way that
assures the crops needs are satisfied without any
drainage  water. Through management of plant and
aninial genetic resources.crop pests, nutrient cycles and
animal health. Prescrved the biological and ecological
intcgrity of the system .

By using sustainable agriculture systems the
author suceeded to:

*waork with natural system.
*maintain and increase long-term fertdity of soils.
*avold all forms of potlution.

*work as much as possible within a closed system.

Feonsider the wader social and ecological impact of

the farming system.
*encourage and enhance hiological system.
*maintain the genctic diversity.

*produce food of high nutritional quality and m
sufficient quantity.

2-Private  sector and
sustainable agriculture
development.

The ancient Egyplian people since 9000 yuurs
used sustainable development practices The anciont
Hgyptians knew about organic farming since the stone
age (Neofithic  Periad). The anciemt Egyplian
monuments proved that farmers al that time were very
weil knowledgeable by the organic agricultural sciences
and practices as well. Among these practices, was
saving water for irrigation, good concera about living
soil , about crop nutrition | rotation ,weed management.
and pest conlrol by mechanical and biological methods .

The privaie sector began o change the indusina
agriculture farms 1o organic agriculiure farms by the
end of cighteenth |, the total cultivated area with organic
method increased {rom 6401 feddan at 1996 (o §293
1597 1o be 9597 feddan at 1998, table 41.

Tabie 41 : Cultivated areas with organic crops in
Lgypt at the period between 1996- 1997,

Crops Cultivated arcas % ol increase
1996 1997 1998  in I} years

field crops 2436 4228 493 26%
Vegetable crops 1748 2029 2810 3%
Medicine and

aromatic crops 1646 1462 1305 9%

{ruit crops 534 S41 0 595 3i%
others 37 33 206
total 6441 8293 9547 18%
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3-Governamental sector
and sustainable agriculture
development.

The agriculture policy now is directed towards
sustainable agriculture .

Many legislations were conducted in order to
stop using pesticides and chemica) fertilizers in the new
reclaimed areas specially in Toshka , Sewees and other
new reclaimed areas . It is planned that the production
ol these areas must be used for transport as a clean
products to other countries.

Strategies and tools
for sustainable
agriculture in Egypt

1-By using
managenient,

Integrated pest

Egypt succeeded to use the theories of Integrated
Pest management ( IPM) in praclice since more than
twenty  years. Al micthods for pest control were
used..Le.  biological control. agriculture  control,
biopesticides, natural methods , pheromones , growth
regulators , mechanical methods | resistant strains of
plants | rotation. _etc.

By using

IPM  practices. the Ministry of

Agriculture succeeded to decrease the guantities aof
pesticides from 37000 metric 1ons in 1971 to be only
4000 tons by the year 2001.

2-By using a modified spray
fance.

A new spraying lance desighned to give through
coverage to both sides of the plant leal was tested and
calibrated for practicle use. The modified Jance figurc
62, attached to hand operated knapsack sprayer was
lested alongside with a mist blower, an ordinary
knapsack and a power operated sprayer. Resulls
indicated more effficiency of the new fance aad the niist
blower in comparison of the two machines, Thug
empasizing the importance of the coverage of both sides
of the leaves. The main advantage of this new
equipment is to increase the efficiency of the insecticide
used and {0 minimize the quantity of pesticides used,

The efficiency of different sprayers tested was
carried out on biological bases, expresses in lerms of
percentage control of larvae obtained by the use of
different sprayers, using the same amount of aclive
ingredient of valexon / feddan.

Results in table 42 show differences in insect
control by using the different sprayers. While the
engine driven mist blower and knapsack hand sprayer
with the modifies lance gave more or less the sume
good control results, the ordinary knapsack hand
sprayer gave less control., the least control buing
associated with the power operated spryer.
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Figure 62 : a modified spray lance.
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Table 42 : Comparison efficiency of different sprayers
in controlling the cotton leaf worm.

method of 2 days after treat.

mean  mean Ge
Mo. ol No.of coa.
larvae  larvae

/treated fun treat.

4 days after treat.
mean  mean o
No. of No.of con.
larvae larvae

/ treated fun treal.

plots piots plots plot
Hand K.5. 215 823 738 162 796 809
Engin
K. Sprayer 44 829 951 i3 663 98.0
Power O.8. 381 975 59.9 312 1007 693
Modified
KSML. 17 313 979 129 877 90.6

3- By using a hot fogging
machine.

A commercially available fog generator was
maodilicd for use 1n cotton fields, figure 63 . Insecticides
recommended by Egyptian Ministry of Agriculture
were applied to cstablish their biological effeciency
compared (o control obtained with aerial and high
volume ground sprayer applications. Laboratory and

field trials were carried out. The fog generator provided
good pest control when used in claim air conditions
between 3.00 and 8.00 am. and when EC or ULV
insecticide formulations were mixed with 30% hcuvy
oil and 10 % emulsifier. Stages controlled included egg
masses , larvae and adults. With calm air conditions and
the presence of dew , fogs generated with this
equipment remained among plants for [5-45 min.
Control results compared favorably with acrial
applicatinn and with high volume power spray.

Mortalities of egg masses, fourth and fifth instar
farvae obtained by aerial application, ground application
using high volume power sprayers, and a hot log
generator were compared { table 43). The hot logging
treatment gave supperior control of all instars.

Table 43 : Comparison between the efficiency of
D.C.702 when applied by three different methods.

Method % mortality

of application  egg masses  third instar fourth nstar

Aeroplane 88 g1.9 717
high volume 36 89.4 06.7
hot fog 99.5 £00 84.8

Figure 63 : The modified fog generator.
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Hot fogging with suitable formulation gave
evenly distributed small droplets (4-5ug ) with a highly
woxic effect on insects, When such a fog was allowed 1o
rewain for a period of tine before dispersal, such as in
stall sy condiuons in the carly hours of the morning, it
left effective reswdues on the plants. When dispersal
ok place. the fog lifted upwards, presumably
1R/ Lo some extent soil pollution

4-By using remote sensing
tecnnigues.

Thermal IR imagery techniques was used for the
detecton of various stages of the foliowing economic
wsects : The cotton leal worm: Spodoprera litoralis,
the bolt worms Pecrinophora gossypielln and Earias
inswlang . aphid Aphis gossvpii, locus, Schistocerca
grewariee and Ieerya puwrchasi. Al the tested insects
were detectable from both sides of plant leaves, Thermal
contours  abamed by ACA  thermovision camera
revealed presence of all the stages on both sides of plant
leavaes { adult, eggs, larvae and nymphs) . Thermal
confeurs obtained by the same camera indicated the
variation between the infested bolls by hoth boll worms.
The nfested bolls radiated higher temperawure than the
control. There was a relation between the number of
Jarvae m the boll and wemperature readiation.

Same results were obtained when diffferent trials
were detected by the same camera in the case of Jeerya
purshasi and Aphis gossypii . The density of radiation
was related with the number of insects in each trial.

Thermal contours oblained revealed the presence
of resting and active aduits of focusl. Active adults were
deteciable than resting ones.Data indicated that ail the
slages of cotton leaf worm |, cgg masses ( ligure 64}
larvae and adults, figure 65 & 66 except pupae were
detected from hoth sides of the leaf.

Figure 64 : Thermal contour of the cotion leaf
wortn moths {from the upper surface of a castor oil leaf.

Figure 65 : Thermal contour of the cotlon leaf
worm moths from the ower surface of a castor oil leaf,

Frgure 66 : Thermal contour of ihe codon feal
worm egg masses from the lower surface of a castor o
feaf.

The tempergiure radiated fromy the infested
leaves were correlated by the number of larvae on cach
leaf and the ages of these larvae,

Temperature radiation was figher at the Gth
farbval mstars than the Sth and 4ih farval mstar, while
the lowest radiation was for the 1 st larval mstar

Data also indicated that the infested collon budls
radiated more temperature than did the unnfested
bolls. The rediation from each boll was correlated by the
aumber of warms n each boll. Nearly  same results
were obtained for the other lested insects.

1t 35 noticeable from the resuits that we can putn
our pest contral programme | the use of remote sensing
techniques in order to avord treating arca which 1» nut
infesied by pests (0 minimize the use of pesticides and
to avoid soil pollution,

The use of remote sensing technique m pesl
control progeamme will have the following advantages
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I- A rapid method to detect pat infestation.

2- A rapid and correct method to estimate the
population density of these pests.

3- An cconomic method to avoid the use of many
workers or assistants to estimaate population of insects,

4- to decrease the quantity of pesticide used to a
large extent,

5- 1 avoid the side effects of these pesticides on
human and eavironment health.

6- To fix exactly the time of pest control.

5-By using biological control and
biopesticides.

Hormones, anti-hormones, pheromoncs,  anti-
pheremenes |, parisitic insects | predacecus  insects,
resistant plants, antileeding materials can replace now
the use of pesticides to control pests.

Experiments were conducted under laboratory,
semt field and field condition 1o evaluate the possibility
& use a large number of growth regulators, ani
feedants, anti pherowmones ., anti hormones and several
methads of biological control o study the possibility of
their use o minimize the use of pesticides in pest
control, but according to the lack of news medija . the
clficiency of all these methods failed to be lighted.

Three  juvenile hormone analogues (JHAS)
ZRT77 { 5E ( prop-2-ynyl 3,711 trimethyl-{ 2E4E )
-dodecadienoate), Hydroprene or ZR -512 ( ethyl (E.E)
- 37711 -trimethyt -2 4-dode- cadienoate hand ZR -520
4 B (ethyl 11-methoxy -3,7,11 trimethyl-( 2E, +4E-
dodecadienocate j were tested against the following
insects : Periplaneta americana ( Orthoptera ), Galleria
melionella ( Lepidoptera) tble 44 | Tenebrio molitor {
Coleoptera ) dtable 45 & 46. and meat fly Sarcophaga
cergviostoma ( Diplera) table 47 under taboratory
conditions,

There were morphological abnormatities in all
insects,  with  the exception of the nymphs of
Periplaneta. High doses of ZR-777 and ZR -312 ( 10%
and | %) Killed all tested larvae and pupae of Tenebrio
and Gealleria,

While the other doses increased the perceniage
of population by the decrease of concentration.

A corrclation  was  found  between  the
concentration and the weight of pupac in the case of
Tencbhrio | this weight decreased with the increase of
the concentration.

Ouly very low concentration tested (0.001 %)
imcreased the weight of pupae than the control.

Table 44 :Effect of JHAS on pupae of Galleria

metlonella,
Mean Longeviny
Cene. precear of papai e Cacegary of
IHA ", of sage Joveniliration  juvemdiation
moseafiy fdayny
ZR 777 G 150 i}
5 100 B
4 80 5.9 30 Al
4.1 50 82 Eyg A2
©.G1 10 83 10 A2
c.opt 73 e
ZR 512 4] 183
5 168 72 10 Al
1 90 7.5 30 Af
a1 20 71 [ 5] Al
Qo1 70 72 20 Al
201 73 7.¢ B4 A2
Control 5.5

Table 45 :Effect of JHAS on larvac of Tenebrio

maolitor,
Mean Mean Mean .,. Cuegory
. ‘ \ 2o :
JHA c?'r:h' Pupatiea I:in el PR Jfa‘fp;c J'::fl“‘;f“ avendis
Mage martalicy (gry EXTELY
ZR 777 i) g G0 ‘9
1 HY 376 90 G135 50 A2
@l o 132 150 Q166 1¢0 Al
oM 30 2202 7Q 6,156 s} Al
0001 &0 Q6 10 Q.220 40 Al
ZR 512 10 a ico ]
i i¢ 29.0 kool 2145 ) A2
0.1 i) oy ) 50 0.173 30 Al
.0t 40 5.4 63 2.181 [534] Al
c.rol k] 21.8 1o 2.237 12 Al
Control 20 G4 10 0.199 N

Table 46 :Effect of JHAS on pupac

of Tenehric

molitor.
Mea Lu,n;evuly R Catecon
HA C?:c p";;:: urﬁ'% Jovendration 8o
2 7. [Iy] 163
arm ‘; 15C &3 G A
0l pis} 7.7 hood A
a0 16 T3 12 A
Q00 k] BA v} N
512 19 158
«® t 120 i3 ica A
2.1 8C 7.0 80 A
34t a2 3.0 ris] A
3001 4] 83 ] N_’
Conrre} b I+ 1.2 s} N
A = abnormal, N = agrmai,
Table 47 :Effect of JHAS on Sarcophaga
cergyrostoma .
Mein Meat pricentage
3 Ty i ¥, Kran igh
na 4 pupsios ool olpeseipel o feesod
nage fdary) =
R777 245 ico 33 L1492 [+
z e 120 32 0.1380 3
(-3 1ce 34 01250 ]
20 15.6 25 6.£247 ¢
23 60 x0 21168 o
pE g
35 ¢
ZR 5:2 c3 100 32 0.1452 3
14 jJats) 1.05 C.H30 Q
1.3 {2¢] 235 Q.134¢ ¢
hE+ 18 2.67 G133 2
25 ish] 2.45 C.1250 )
3 15.0 20 o.1cx ]
15 bs}
Lonerol Ho) 37 21486 53
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No correlation was found in the case of Galleria
berween weight of pupae and concentranonWhile JHA
wsted  decreased the longevity of pupal stage in
Tenchrie, they increased the longevity of tested larvae
of  Periplaneia, Galleric and Soreephaga md the
jongevity of pupae in the case of Galleria. In the case of
Sarcophaga, there was correlation between the weight
of pupae and the concentration, the weight decreased
with the increase of the concentration. No adult was
cmerged from tecated Larvae at all concentrations tested.

The cifect of different concentration of JHA
Alerar ¢ ZR 2512 ) en the juvenibzaton percentage of
< mellonelle and 8. cretica showed thal abnormalities
¢ Figues 67 and 08 ) occured at all concentrations and
increased by the increase of concentrations.

Flgure 66 : High mannification of the wing-buds
1n Gunellonella superlarva from both mesothorax and
mietathorax

Figuwre 67 Wing- buds and umers in the thoracie
regron of 8. eredca superdarva,

=

Figure 68 : Inabilivy of S, crerea superlarvo
shed larval cuticle during metamorphosis. the old
cuticle shrinked and remained attached o postersr
region of abdomen, notice disformaun in antenna.

G6-By using news media

Through a large numbers of Nauocnai and
Internaitonal  congress and  symposiums  about  the
ecotoxicotogical impact of pesticide residues on the
Egyplian environment , tUnough exiensive use of mass
media ( a weekly television programme | a daily radio
program and 2 weekly scientfic artcle, through an
environmental data bank free of charge and avadable
for any person ajl over Saypt 1 succeeded 0 nvoihve,
numerous individuals, societizs, public argamsation,
governmental agencies..ew in the evaluation ol the
benifits wnd risks af the use of pesticides (o ncreuse
agriculwral yied and the risks which the pesticides may
pose o Egypian peoples, and ecosystem.n Egypt
where illiterscy raes are high, radio and wlevision
predominute.

7-By using sustainable agricul
~ture systems.

We succeded o minimize the use of pesticsdes
from 37000 metric ton in the year 1973 to be only 100U
melric 1ons 1 the year 2001 . Many furmers in Egypt
now are inMerested [0 use sustainable agnicultue
systems under several names 1.2 clean [ood production,
organic  farming, biological  agriculiure. . eic. Cu
avaluation improved that Egypt can share in this field of
the uses of agrochemicals are restnicted and  the
pesticide regulauons zke their enforcement in the new
reclaimed areas. Samples of wheat produced in ihe old
vally where extensive use of pesucides and chenneul
tertilizers are evidents , and another samples of whew
which were produced through the biological cultivation
were  analyzed o determine  their  conients  from
pestcide residues. Resuits indicated that soil samples |
green pacts of the plants and grans produced {rom vld
vally still contuined waces of some pestcides which
were used since 20 vyears. The major residues were
endrin, dieldrn, lindane and DDT metabalnes. Level of
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these residues varied from traces to 0.25 ppm while the
same samples from biological or organic cultivations
were neerly free trom pesticide resdues. The non-point
source of pesticide residues 1n biological cultivation
could be auributed (o be from irrigated water or from
rain fall,

8- Recycling agriculture wastes
as a tool for sustainable development.
A study on Jurge scale was conducted by the
author 1o study  the posibility of recycling agriculture

wastes ( animal wastes and crop residues) in all he
Aruh countrics,

Data in table 47 mdicate that the ttal quantity of

anmmal wastes in all arab counties is 2231 million metric
tons . Arab countries produced 1354 million metric tons
ol cow nanure, 93 million twns of buffaloes
manure. 124 million tons of sheep manure. 183 mitlion
tons of Kamel wastes . 100 million tons of hiorse
manure, 249 million metric tons of goats manures ang 9
million tons of pouliry wastes,

Table 47 : Quantitics of animat wastes produced
all aver Arab world.f year.

Waste quantity ( 1000 tons)

Cow manure 1,353,995
Bulaioes manure 9.333
Sheep wastes 133915
Kamel wastes 182700
Horse wasies 108.252
Goats wasies 248.770
Poultry wastes 9219

Totul 2231185

While data about Egypt indicated that the
following quantities of animal wastes were produced in
Egypt table 48 .

The total quantity of animal wastes praduced in
Eeypl 15 278.8 million ons/ year.Ligypl produces every
year 1167884 . 21.3.2.1.23.8, 23.5 and 1.9 milliom
metrie tons of cow |, bufTaloes sheep kamel, horse.
goite and poultry wastes respectively.

Our Taboratory and semi field experiments
indicated the possibility to produce biofertilizers and
very good organic fertilizers from these wastes, Also it

is possible to produce liquid organic [ertilizers and
biogas as clean fuel from these wastes.

Table 48 : Quantitics of animal wastes produced
in Bgypt/ year.

Waste guantity { 1000 tons)

Cow manure 116.721

Bufaloes manure §8.445
Sheep wastes 21.350
Kamel wastes 2.i20
Horse wastes 23.805
Goats wastes 23.485
Poultry wastes 1.890
Total 278816

About the quantitics of crop residues, our datu
indicated that the total quantity of crop residucs
produced in Egypt is 20.7 million metric lons / year.

Brata in table 49 show the quantity of each crop
residue in Egypl.

Data m table 50 show that arub countries
produced high quantity of crop residucs abow 169
mullion metic tops,

Production of food from crop
residues:

Through our cxtensive work about recycling all
types of crop residues, the author succeeded to produce
from these restdues food for human beir.gs.

Laboratory data showed the possthilicy to reeyele
most of these crop residues excepl coton residues 10
sroduce  mushroom., The wastes of miushioom
production were recycled again to give goord organic
fertihizers.

Production of milk ard red meat from
crop residues:

Semi-field application indicated the possihility
to produce red meat from all crop residues |, by adding
i these residues ammonia . mollas , vren . water sl
some microaganisms for several days. The resilues
after treatment was used as a teed for cows |, buffajoos,
sheep and goates to produce red meet and nilk.

in the same time crop residues were ransfered o
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very good organie fertilizer by indirect method.

Gwr results 10 reuse the animal manure as feed
for these animal were not succesful.

Table 49 : Quantities of crops residues ( 1000
tons }produced 1 Egypt! year.

Crop residue quantity ( 1000 1ons)

Wheut straw 4586.5
Barley straw 208,35
Murze stalke 2821.2
Maize cobe 3538
Rice straw 2671.9
Rice husks 028.7
Race bran 254.2
shorghum 11353
Cotlon residue 1286.7
Sugar cane green 3050.9
Sugar cane tops 14591
Suger cane dry teaves 2653
Broad bean residue 3875
Cow bean residue 238
Chickpen residue 19.2
Lentile restdue 4.5
Peanut residue 36.5
Sesame residue 76.6
Sunflower residue [05.8
Soybhean residue 018
[l 20.740

Production
from crop residues:

of organie fertilizers

By acrobic hwlogical process | it was possible 1o
produce compost Irom all sources of crop residues.
Somie like .broad bean residue | cow bean residuc
chickpea residue  lentle residue |, peanut residue,
sesame residues  sunflower residue,  and  soybean
residug were easy 1o be compost, while cotion and rice
husks residues are difficult to be composted These

residues need a long time for fermintation.

By using a mxture of these residues and ammal
manure, compositing was better and {aster than when
using onty crop residues.

Table 50 @ Quantizes of crops residues (1000
tons ) produced in all arab countries/ year,

Crop residue quantity { 1000 tons)

Wheal straw 57.5823
Barley straw 40.274.1
Muize stalke 7.033.0
Maize cobe 1.022.9
Rice straw 33757
Rige husks 794.2
Rice bran 3212
shorghum 39.400.8
Cotton residue 20292
Sugar cane green 5.885.7
Sugar cane lops 29149
Suger cane dry leaves 511.8
Broad bean residue 13304
Cow bean residue 190.2
Chickpea residue 1.063.5
Lentile residue 1489
Peanut residue 8432
Sesame residue 2.006.3
Sunflower residue 2147
Soybean residue 115.0

Total 169.479.0

Production of fuel from crop residues:

By anaerobic biclogical process . under ficid
condition,bicgas was generated {rom the lermentation
of both animal and crop residues. Fermentation of wrop
restdues 10 generate methane |, rather than their direa
use as fuel or feruhzers .yielded number of benefits
inchuding :

- Producing a continuous energy resource that
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can be stored and used more cfficiently in many
application. 2- producing a very good Hquid fertilizer.
J-improving public health , 4- reducing transfer of plant
pathogens and economic pests to the next year.

Production of ethanol and methanol
from crop residues:

By biotechnological process | it was possible (o
praduce cthanol and methanol from a number of
cetlulose, starch and sugas-conlaining wastes  under
faboratory conditions.

9-Recycling domestic wastes as a
tool for sustainable development.

A large scale study covered Egypt and Arab
counlries  for 6 years was conducted by the author to
study the economics of reeyeling garbage.

Eaypt produces every year 20.329.648 melric
tons of domestic wastes (toble 51, By recycling we can
praduce 9.779.901 metric tons of organic fertilizers .

It 15 estimated that Bgyptl can gain 993.3 million
Egyptan pound from recycling domestic wastes.

Plus many unviewed advantages for example,
decressing population of house flies which trangmit
about 42 diseases to Egyptian people. The estimated
cost for medical treatement is gbout 600 million
Eayptian pound.

Table 51 : Matertals which can be produced by
recycling the domestic wastes all over Egypl

Material guantity { tons)

Dameshie wastes 329 648

Organic tertilizer produced 9.779.9.]
Papers produced 2.877.754
Giaas 398.263
lorn 380.592
Plastic 159.977
Clothes 479911

Data 1a table 52 show that arab world produces
every year $490631150 metrie tons of domestic wasies .
By recyciing this high quantity of domestic solid wastes
Arab world can produce 43 million metric toas of
arganic fertitizers Lo be used for ornaric farming.

Recyeling of waste will help to conserve natural

resources, save energy in production and transport ol
goods and materials, reduce the risk of pollution. reduce
the demand of landfill and produce organic ferttlizers
for organic farming.

Tahle 52 : Materials which can be produced by
recyciing the domestic wastes in Arab World.

Maleriul quantity { tons}

Domestic wasles 39.631.150

Organic fertilizer produced 43 135375

Papers produced 14.340.984

Glaas 1.702.989
forn 1.792.620
Plastic 557.789
Clothes 2,151,144
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