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AGERI -- Bli)teo nology from
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For over fifty year| researchers at the Egyptian Agricul'tural Research Center (ARC)
have been deve ping new and improved crop varieties using conventional plant
breeding. fechm tes. Breeding projects stnL/e to crqate varieties that are higher
yielding and mO( d resistant to attacks by pests and othef stresses.

RDI Policy Brief is pulbﬂ ished occasionally by the Reforn Desrgn and lmplemenmnon Unit (RDI), which is a
component of the _;amr(y sponsored, MALWUSAID Agncz.r!rural Policy Reform Program (APRPj. APRP works
to support Government q?"Egyp.r efforis to liberalize and privatize the country's agricultural economy:. The RDI Unit

conducts  Studies, maklfes policy \recommendations and heips implethent those policies that the GOE

believes will .contribi

most directly and beneficially to |agncu1mm! development through [liberelization
and privatization.
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In 1991, a new institute was created in the Agricultural Research
Center {ARC) to support the development of improved crop varieties. This
institute, the Agricultural Genetic Engineering Research Institute
(AGERI), has been employing new techniques in molecular biology to
develop new varieties of crops with desirable traits, particularly pest
resistance.

Over the past 10 years, AGERI has been working hard to improve its
capability in the field of biotechnology with state-of-the-art equipment and
up-to-date training latest technologies. AGERI has the most advanced
facilities in the region with more than twelve functional laboratories, anda
greenhouse that includes a biocontainment facility. More than twenty
AGERI researchers have been awarded or will soon be awarded Ph'Ds
from universities in the US, Japan and Europe. This level of quality -- staff
and facilities -- has brought excellent results in agricultural biotechnology
and genetic engineering. The most far-reaching achlevements are as
followys:

o Discovery and isolation of Bacilllus thuringiensis, subspecies aegypti
(C18), a bacterium seen as a unique breakthrough because it can
produce toxins that kill different classes of insects. This bacterium has
been patented in Egypt and the \U.S. This discovery has resulted in
development of a new biopesticide registered by the name AGERIN®,
an AGERI product.

o  AGERI researchers are now in the fina! stages of controlled large-scale
field testing of GE virus-resistant varieties, such as tomato and squash
viruses, and GE insect-resistant varieties, such as potato tuber moth and
cotton leaf and bollworms.

These results have culminated over only ten years of research and
development. They are clear and tangible results that should enable people
to examine objectively the benefits of continuing the development of
biotechnology products and approving them for commercialization in

Egypt.

New Guidelines for Assessing Risk

in April 2001, the Executive Secretariat of the National Biosafety
Committee (NBC) requested the assistance of RDI to help draft new
guidelines for food, feed and environmental safety assessment. These
guidelines, completed in August 2001, were published by RDI in Report
No. 14¢, Biosafety in Egypt--Combined Guidelines for Food and Feed and
Environmental Safety Assessment. The guidelines are proposed as draft
amendments to the Biosafety Regulations and Guidelines, which currently
guide the work of the NBC. ‘
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The existing guidelines focus mainly on issues of controlled testing.
The proposed amendments specify the types of questions that must be
answered with testing and scientific data to determine the safety of every
genetically engineered crop before its approval for commercial release. 1t
is expected that the National Biosafety Committee will use these new
guidelines, once adopted, to guide its risk assessment work. Only crops
that are demonstrated to be safe will be approved.
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Study on Potential
Benefits of GE Crops

During the development of the new
guidelines, several observers in both the NBC
and RDI suggested that a study should also be
conducted on the potential benefits of genetically
engineered (GE)} crops. Information on benefits
will allow decision-makers to balance potential
risks with potential benefits when deciding
whether or not to approve the use of specific
crops. Information on benefits is also relevant to
questions of how vigorously to pursue research
and development of genetically engineered
Crops.

in fanuary 2002, RDI initiated a study to
examine five crops -- cotton, maize, tomatoes,
potatoes and squash. The study team selected
these five crops, because they will be the first
crops introduced by AGERI into the market.

For each crop, the study team dialogued with
the relevant researchers to determine the purpose
of the genetic modifications undertaken. In
every case, they cited the main purpose as
increasing plant resistance to pests. Moreover,
with all five crops, researchers said that GE crops
provide better protection against pests than
pesticide sprays. This better protection results in
two primary economic benefits forthe farmer:

1. Pesticide application is reduced, thereby
reducing the farmer’s cost of production.

9.Crop loss from pests is reduced, thereby
resulting in in higher yields.

The study team attempted to quantify these
benefits by comparing expected outcomes for a
farmer with one feddan of a GE crop and one
feddan of a non-GE crop. With the GE crop,
how much will the farmer save in pesticide costs;
how much extra yield can be expected; what is it

worth, how much extra will GE seeds cost; what
will be the effect on net income from one feddan
of GE crop!?

Data were gathered to address these
questions by reviewing government statistical
yearbooks, interviewing government crop
specialists, interviewing government and donor
project pest control experts, gathering price
information from pesticide dealers, and
interviewing farmers in their fields. Literature
was also examined from other countries that
have already adopted GE crops, such as the
Uhited States and China.

The data were analyzed by comparing farm
budgets using spreadsheets to estimate the
economic effects on a per feddan basis.
Sometimes, several "cases” were examined, i.e.,
different effects on farmers that use a lot, a little,
or no sprayed pesticides. Per feddan results were
then multiplied by fifty percent of the number of
feddans grown nationally in each crop. This is
our "Fifty Percent Scenario." The results
provided an estimate of national economic
impacts of a scenario under which half of the
feddans grown in each of the five crops switches
to growing GE crops.

Atfter estimating economic effects, we also
calculated environmental effects. This consisted
primarily of calculating an estimate of the
reduction in pesticide use that can be expected
when GE crops are grown. How many fewer
sprays and how many fewer liters of pesticide
will be applied each year?

Our analysis focused on the adoption of so
called "first generation" technologies - the first
round of crop improvements expected from
current research., A "second generation” of crops
improvements is expected to come later,
significantly expanding the benefits of growing
GE crops. '
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Summary of Results:

Cotton: Farmers who plant GE cotton will no longer need to spray for leaf worms or boll
worms, allowing them to decrease their expenditures on pest management by 160-360 LE
per feddan. They can also expect increases in harvests by 5 to 10 percent.  As a resuli,
adopters can expect their net income to increase by LE 460 per feddan per year, even after
paying a premium for the GE seed. Under a 50 percent adoption scenario, cotton farmers’
net income is expected to increase by LE 147 million annually on a national basis.

Under the 50 percent scenario, there will be a reduction of 1.3 million sprays (feddan-
sprays) and a reduction in over one million liters of pesticide used annually in Egypt.

Squash: Farmers who plant GE squash will np longer need to spray pesticides to retard the
spread of problematic viruses. By switching to GE squash, a farmer can expect to reduce his
expenditures on pest control and reduce his crop losses. Overall, a farmer who switches can
expect an increase in net income of LE 325 to 535 per feddan, even after paying for the GE
seed. Under a 50 percent adoption scenario, squash farmers’ net income is expected to
increase by LE 23 million annually on a national basis.

Under the 50 percent scenario, there will be a reduction of 223 thousand sprays (feddan-
sprays) and a reduction in over 90 thousand liters of pesticide used annually.

Benefits are expected to expand significantly when other curcurbit crops (such as
cucumber) are genetically engineered in a similar way to resist viruses.

Potatoes: Farmers who plant GE potatoes will no longer need to spray pesticides against
the Potato Tuber Moth (PTM)}, one of several problems harming potato yields. By
switching to GE pofatoes, the farmer can expect to reduce his expenditures on pest control by
LE 76 per feddan on average (during the summer). He can also anticipate yields that are 2 to
10% higher. Overall, a farmer who switches can expect an increase in net returns of LE 213
to 423 per feddan, taking account of the higher price of GE seed. Under a 50 percent
adoption scenario, potato farmers’ net income is expected fo increase by LE 9.2 million
annually.

Under the 50 percent scenario, there will be a reduction of 35 thousand sprays {feddan-
sprays) and a reduction in 27 thousand liters of pesticide used annually in Egypt.

Benefits are expected to triple if "second generation” traits can be engineered into
potatoes, especially resistance to blights and viruses.

Because Egypt exports about 10% of its potato production, mostly to Europe, the
introduction of genetically engineered potatoes may cause trade problems, even if procedures
for market segregation can be established. This risk must be weighed against the potential
benefits.
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Tomatoes. Farmers who plant GE tomatoes
will no longer need to spray pesticides to control
the whitefly which is a vector for the devastating
Tomato Yellow Leaf Curl Virus (TLCV).
Farmers spray often and heavily to try to control
whiteflies. By switching to GE tomatoes, a
farmer can expect to reduce his expenditures on
pest control by LE 700 to 1,755 per feddan. He
can also anticipate yields that are 7 to 15%
higher. Overall, a farmer who switches can
expect an increase in net returns of LE 1,000 to
2,400 per feddan, even after paying a 25%
premium for GE seed. Under a 50 percent
adoption scenario, tomato farmers’ net income is
expected to increase by LE 377 million annually.

Under the 50 percent scenario, there will be a
reduction of over a million sprays (feddan-sprays)
and a reduction in over 730 thousand liters of
pesticide used annually in Egypt.

Unfortunately, it will still take a few more
years of research to develop a GE virus-resistant
tomato. If successful, the development of this
product will offer huge benefits to Egyptian
agricutture.

Maize: Researchers in both the private and
public sectors have genetically engineered maize
that is resistant fo corn borers. These pests are a
severe problem for many farmers who plant in
Awpril, a serious problem for those who plant in
July and August, and a minor problem for those
planting during a "safe period" between May 15
and June 15. We looked at three different "cases”
during each of these seasons to calculate the
different levels of benefit that a farmer can
anticipate by "swifching” to GE, depending on
his circumstances and current practices. Ona per
feddan basis, farmers’ net incomes increase from
LE70to176. Undera LE 92 millionannually.

Under the 50 percent scenario, there will be a
reduction of haif a million sprays (feddan-sprays)
and a reduction in over 160 thousand liters of
pesticide used annually.
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Conclusion

Economically significant benefits for Egypt can be expected if the genetically
engineered crops currently being developed in AGERI and the private sector are
commercialized and widely adopted by farmers.

The potential benefits of a virus-resistant tomato are the largest, because tomatoes are
currently the most heavily attacked and sprayed crops in Egypt.

The potential benefits of GE cotton are also enormous, because treating cotton leaf
worms and bollworms using pesticides is more expensive and less effective than
genetically engineered seed.

Economic benefits from adopting GE squash are also important, although only
111,000 feddans are planted with this crop. Benefits will triple when other curcurbits are
also genetically engineered for virus resistance.

Economic benefits from adopting GE potatoes are significant, but less than the other
crops, because PTM is only one of the pests keeping yields down. Second generations
traits that impart blight and virus resistance are more likely to have a large enough positive
impact to balance potential negative trade impacts with Europe from the use of GE
planting materials.

The economic impact of GE maize varies greatly from season to season and farmer to
farmer. For those planting in the early season, when attacks by borers are severe, and
farmers spray often for these pests, GE maize will be attractive. Because nearly two
million feddan are planted in maize in Egypt, even small gains on a per feddan basis add
up to big gains on the national level.

Overall, under a scenario where 50% of the land in each of these crops is planted in GE
varieties, total benefits are estimated to include on an annual basis, the following two

graphs will summarize the results from this study:

The benefits on annual basis are:

e Anincreaseinnet farmerincome of LE [ ..
31 180000 increase in farmers’ netincome by adopting .
653’mllhon._ ‘ — GE Crops Nationzlly
e -Anincrease in food production of 589 ..
thousand tons. 120000
» An increase in cotton production by "
115,000 kentars. 60000
e A decrease in pesticide use of 10 i«
R - 2000
million feddan-sprays, equivalent to 2 = &!m m.aﬁ % —

million liters less pesticide applied.
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These estimated benefits should be compared
with perceived risks when policy makers are
debating the wisdom of allowing, delaying, or
preventing the commercialization of GE crops in
Egypt.

Environmental benefits are also significant.
Fewer pesticides applied to the soil will reduce
the amount of heavy metals and toxic elements
building up in the soil and washing into the
canals. Simply put, fewer pesticides mean better
soil and water quality, and healthier people.

Reduction in pesticide use by adopting GE crops,
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The detailed study is available from RDI.

RDI is sponsored by the MALR and USAID under the umbrella of the Agricultural Policy Reform
Program (APRP). RDI is led by Development Alternatives, Inc. (DAI), and includes services from the

Jollowing subcontractors:

Trainiilg Resources Group (TRG)
Office of Studies and Finance (OSAF)
National Consulting Firm (NCF)




Vsl @ sap oi Luilyg G5l | Juwbasd | ElisE imiZoplt adlgadl

Reduction in pesticide use by adopting GE crops,

9,000,000
8,000,000
7,000,000
6,000,000
5,000,000
: 4,000,000
3,000,000
| 2,000,000
4,000,000

All crops comparison

Liters

A5 g e 31805555l pnshadl 33y
LY e aaia
A ol Aalial®Y) 23 gall 028 45 M8a 5 59 juiall (5e

e L5 5ppnall Gl 3l b il e U
A8 e i ae hasaal ot il 5y L
OSailaasagn Jefoluay Juadl iy 5 Seycdandll

533 g1 Jlaiy) aSias A aeail) A jal o dSusi o (J gacaall

w‘.‘lJ‘g‘cm{;‘Jﬂ EJI_}_,:.._:‘.:.JQ_-\EI_‘I‘JS“ d.':!.l_gzs_)_.ﬂ:a_gtan(RDI) d_..lg..ﬂ.'\gi.h‘_,ﬁ...&;:.;_,d‘ﬁ
G sy clard o Lad Ja oM ey 1 b ol #Dal s py illaa o a3 38 50l Zaamll 15 5V ARS 0 4

lesacs il clea el g ol

ok 101 21 9 &S gana
Jagaah ¢ A Al LGS

Gl A2aua Al As uah




FVaaxll @ jap b Lailpg agacd | Jaokapl | ghisy deaSoall adlgad)

sl B g Lghalein 0sle Y 1l (oo il 5 shasdd o cpniall ¥ 5l JeaYh Jaal) s ik
o Rarinnall AyaSH (b yimgiiig a5 ginnall o B ) ¢ e i g8l g9 (5 1 g 230 B gl (3l 413
Lo steai v e sl cilanal

e dand (5 5 L5955 small palaall 3y s prans 13 G gl 2 je Gins ) g

iy e 3l OB (m Lo o i g &l g Uil g 2 s )30 A— ) ) sl Fatigh gy Sgma b Lgdaluiud

FEN J pramanall 4 Balinal alabadall oY (Y1 b Gl 5 il D gl BT 55 gl alalalal) (po diniall o8 gl
¢ n A Channally LS 5 Y A g il g ity A ladld Lia o

By A SIS S s sy il (3555390 Ui O Aadin B e B W 55 paall il ol iy g
.\:\':!'IJJEJ_,A.AJ\ Ulnﬂ'l 6_9135?‘3;:\“1 u,na_'llc!d

oyl dabuall o a5 1S U 55 paall R sS Al )5 (A5 o g} Skl i aliil iy
oAl i e B dualas ygad 513 GIEG A 58 W o gel) Jaaal Caguad g o ol 1Y e Y peanall g
b sl Boadh] A gl Al (LAJIS)

wlﬂiﬂﬁh‘jgkwlnl.}a.\l\ ﬂb)dqi‘)ﬁuy d&i 5._~._).:4 OS.‘JL_L::\'IJJ'&JM'I L}u.]a\l:ﬂlulcimj iﬂ]ét_lm:\a.l

ool gyl Loy g Al il Jie S i) i (5355 o Jinl (pag ApaliiYly i il s

SJJMJ\.Gl_)_j.}'I}oQA.‘A:\m1 ‘J}b)_’flc.AEJu“fl-ca—lM‘L——}lLa“ _)lf&'lua‘yJLMJ‘t_yl:..j}”J\.}Y\SJbJ
s

Cosboiny (338 ¢ AN 5 30 g i AY mgo e L5 gmall Al 5 A1 oLy Slell il

e (Leadal A Vglaa b Sl s et 5 o) Banndh A ISk LA 0 55 Kaian sl 5Saal el ) 30

el 2 8 (13 0 gale) 58 e AR 2LaW 5, A alia S Laly . mgd b Ly 55 ol CilinsY!
rga il (5 siall e B S 2 go Chuaid aluallBas g5 S o FiaT

L5_9.|.u|]| ‘AS."I Ml u'lﬁl.u‘_)‘gc‘)ja.a“ dj&ﬁbd&al&.ﬁ]mum‘glu\;wiw%OO A_.G'I_)_)Ua‘_).ﬁlu_g
u1Ja]l@Lu4_ﬂLd14_uhﬂ\€}m_)llc_my3 4_1_9.u.4o.)1.|_)3'|.)_)m

Ay gl A dleaBY) A8 gl L (s s L g

Pl Increase in farmers’ net income by adopting (o8 (5 il o cpe ) el Jods Jdla d33L) e
' GE Crops Nationall 2 T P R R ST i

i 4 y s ehiall 2l 855 —4__u;.u}__!]4‘§01"‘1.a).\a

120000 bl oAd

100000 .

80000 = othi Bl V10 a8 gy a3 Gl A5 50l e

o A5, dhe Ve o ldie el padd B el

20000 . . . —_ wuw‘m}\umjw}ﬂ\(ﬁ“g@‘ds

Total Tomatoes  Cotton  Squash  Maize  Polaloes _)-‘lu LY Cﬁ‘}’ ‘_ﬂ: i

/0



TVaand| @ js i Lailyg 309001t Jawilael ] {lad X dmaSoal] adlgadl

G o) 1595 smal phaladall gadic rling o :plalodadl
Gl a5 8 S 3 syl LA AadlSd
S b G se el e Lesde 5 . eadd 31,30
phlakll saiie pdiing g . olianll A L3 dadlsal ) Sidll
LadlSn o g i) (i loa 551 5n 5ty of Wy g5 5 50
o Liad HJ,.OL\.&]]-LH;_; YWoo Ve e o i il

Y Oer s DA iy A il A alayisak )Y el 5

Yéoe = Veon Glap o 52l dha d3ibjs%V0
U 5555l (5 5L B A jeans o 13 3ay (i il

sV JB Ay Al 5 ED e 358%Y0 3y

s osnal bkl A e Siad Aaludll 50 %0+ Al
ARl il Jea) Jadh a5y o555 1805
s (g8 gt lin e TYY () a5 Sianal e
Gtle &350 S5O0 Sl ja 230 (8 ali Giay g ldl SIS
o Aeriiunall A el apdi g e gl (5 glanall o4 D)
bty ol gl gL siu ST VL gag gl
il il Aa B W5 5 ae alibade i Lo
Caani 13 . g ekidll g inll e s Ak giusac Sl

A e el ) M Aake a3s 23 lgh 3 peall 028

Al A fadll Gl gl 5ol a gy il g3

iy Ll LA e iad ks )3 554 alal
Jsmanall 550 )5 Ol e ) el aad A1S5, CLAND
s 8 0o 5 BE b U Koy sy g3 B
AaeY s il (3 g ) nll Amgund 5 A3 g ubanat
B G2l ety A g sibe g e i o La
0 50y Banel) O sinall Cluad s o JS 218 ) i
sosnall Cilia¥ I Jsaillo gt jall Ledin of oS A
g Alall el 30 45k slans 45 H) s U315
Loz s Tig ) 5all i lea 8300 5 san S (e sl
el )3 g i Ol - Jailllgin VYT IV

CPTEON PEPIE A PR EIRPAR LI I PUIVON U 1O




TVaanl i 9 jan b Lailyg dogaed | Jaalagd | ghids duiSooll adlgad!

: g ki | 2o
s ERTR G IS NP T BYS SPROUPPRE PRI & ) ot g ling ) 2 mmemnemensnladiel |

‘;m;;,ugjgw o bl lgmin YU = 310 a8y i) il o GV s ) Al 525
£1. Gn,mu;,sygmmww@n@\ﬂ!d:.mju;@qum, %\ + = © Gy gy
L b 5500 5 Jome of s W 5955l 5Lsaﬂiafuaj)sc53mwm‘h_9m/u'u.lsﬂ\.g_m
'J‘-—*“‘j_‘ui"‘l:‘-’bj Dl Sl oafine J i o (8520 0 Jlas) 8 ASH Aabusall 50 %00+ 58 B2l
55 g5 sy Ol K0 Aauaal (30 %0+ A5 g e b 8 Lsinn i i (e V£V il
Al ity o sl (5 ginadl (e Ay (sl V3 st i pn e (g8 s iy L s
- IR TP - HET T JRVE JRECI

g i ALY NS e (e o all iyl L;Jgim”sd,yﬂmmjsn@cuu&“' gl
‘;L.ac_u},d}mmGaumwmusumm&‘;swﬂ\ dmaumd@,uu oy olac il
d_,_un L)_\....au.ai_);sl_aj Lu'l_)_go_)ja.a.“ djbﬂm}ma_,ia@am@;u\aﬂ@aovo i YYO faalin
5 sl A 0 i JAd a1 Mon) (8 A0 aiaall (e %60+ Apuiyiapand Lm0
G e 230 (8 a5 5 Bady g il Vs B 3y L gt din psle TF g8 e il 5 shanal e L
il 4 e Sl clanall e arttdl Ao (iagiil s o gl (5 shusall o ai; Gl YYY L clanally
- | L
L8155 smal S o 0 a5l Camalae ) e A g 50l il a3y of il e
gl il e e stial (sl i)

Gaaal g b il A am el () ) g8l ) gaiie plins o) zopidallan]
L8l 5_ysmal (el gaiia 3li) ity of asiall ey i gl A bl e g5 3 S
a__m;ez__g.tug;';g;,: ol iy L (Aiuall 5 5 yall) Ja gidll L-gunm’iﬁs; YU M ga Y AadlSe e
5ol 8l i e 2 il in Y €0 AV 00 81a) hm s 3s %)+ = ¥ el 5
i wlu‘)Jo)PAJsbuH&wH-h e gl Anlnal (30 %0 + Gl )5 g2 iz b b L0
o sia Lgin ke .Y 189 o il 5 gianall Sl Uy 55 gl ubiblaa) oaie i s e iy o

s simall o353 VY0 a8 g cbaally GiT e 200 (8 Gl Gia Bl s bl i O (B g
ES T RIS ISPV BT TRV | LV JICT RV UV SRECTL E WL BERCECTRppp
Gadlll ial 5y o gl Fald s pasblad) L8555 saall il (o S Ji A i s 13 LI
Ayl J g0 M Lpainn uballaal (o lgalil (e 88 %Y + (M gm 50 jeme cuilS Lal g Apun g il pl JaY1 5
O o] 1y gy RS 5 g s e (g6 crsnity 5L 95 sl (ol i (a5 5Y)
Alaioall 350 il e il o3 45 Mo g 3 pudY)

|+



Faandl 9 juip oit Ladlyg 2230001 Juckaal ] Elild SmiSooll alisad!

i OG5 a3aL 3l jhafa g Aabuall 3an g e Al
o ila e A8 el 2l Ll 535 a5 L

OiEllad ie sl
e dalil A el Juolaall e cliball aas 5
2o sSall Ly gl lelian))
A allSa o i s CmesSall o el g Jualaall Huaal

e SO ol 52l 5 A

Lihase iyl 3 COUERD Y GLaYL Gl s (e
I35 (b ual i il a5 el el g
S g Fha U595 5 5mnal Jaaslonall Al 53 i 5 ad
Copeall g52n5l
Oiflall (B ie 5 Jeall Al jaall 45 fhey il Calls
o 3y Anliaal 2n y e Ak} UV DAty
— e Jase’ Clapall (55 Jars s O jurie e (@ 5l
o iz 28 p " @RY) o e (5 pae — aliie Jane
e Jpeaadh T alie 30 %0+ (8 Aaliedl B2a 235
Janalaall cpatiall Jpa ol s oy 8 (5 gianal
PEIE R STOPE- T PP T E NPT L BEL

Jia Al Y AW o obead@V) JBEYE o ey

chsia ydb 5o el datind CNana 8 SRR a6
i 0 Aanadll Jouslaal 181555 5 sl 5 50 201 53
28y Aabuall 5o ) A3 53 pal) CilaaSh g 30 il e e
ST FEFEN R PENA PLS JUR T GRPLDYET P SRS AN g
s Adall G aill e Jpeanadl Gaueadll 58U sl
Lae 3 558 ey S5l paa e (BN Jial ) 9 28 5iall
A el 55 o A iaial 215 e L ilad GSaian

L5 aal

mdpeinngd | 23 F9kd] Gumaiil ya
i 13 G920l | Julagdd

Can 58 530l Akl i L gl sac] o

el san gl el x5 5 gl LSS A b oW Al eliac
¢ Wyt s—aall Jnaladl ded 3 Adaal S gell dud
Sl &5 Se o halad) gl S3elbas iy ol
Lo )5 (olo 308 gall xic | inse ot ) 55 55 (S 3 5aD s
o sleall Gl Fia of a5, 280y . Lgale 288 al e
S8 Uy A any e BlaY e 3015 Ui
o saall Jaal ol Jlas 3 sbilly gl Bl 5o

REPY
u’j\' v ¥ J&hgé‘a.‘.;,n tﬁ:ﬁcljx!v‘ 1agd Aland

Aol s5 e Jpolae dacad e Gt ol ods ol o)
2 89.3 0SBy gudaliagll g alaladall § 320l 5 530 § oyl
535S 3 L3 VA anadll Jealaall o3a Zud ol 3y 8 k5
dped N A oM &gl Zagay gma 550 AN Jralad
Lol gl 358 303 35l B g
B sl alidl e A Ball (5 03 pea By il ) slas
3 QR PRTY PR E T PP JES BYPRSS. IR
S A il A gliasaly 3 N paeall 31 CYLAR
BYPREN G B NOP NP IS - EWORN JUNO T PR
SH AL s S5agn gl e Sl LSy i S
— el a e bl B ifle gt 3all Gy be Chanally
Y S i3 3 e y Sl 385 Y see S

Jancladl o Bl Ly A5 55

35ty LS | ppas 8L Bl 0 5 8 gl

Loy os—ne Jpanas aaly Hxidel 5 e i) B

lSle Bty Slanall RIS e o i g el aodii




TVaand] 9 a0 oo Lail)g dxgasll Jucloghl glis ) fuwiSooll adlgad]

¢ Jaspnall HLoaY bl o g1 s b Alal als il shadl S 5513

i SN DAa e Lgle Alal) and Al AT & g da i Lt dan Laiy

s 4B e 430 5l JB 18155 5ma O pmans S olef il padall il

~ 53al) Aabts ) dagladl o3a (5 gandh el A yida g Aiall (5l f 28 il

it 7 NOR PO 750 \ - U P 7 PR REQR PR W O DU S B PN I P
Jada Ll iy




TVoandl 9 300 oo builyp 59500} Juobiaal | glasy duiSool] adlgad

Ll el wdidged ) 3 A0 A wxigh Cigay agea 23 1491 e i,
i jed Lo gl ale 85aal LGN Aasiuly olld g Jnaladd) o Aluaall Sl aY)

3 gt il pnl) L 1 i€l Jlaa 8400 508 agaal) gk Ll Bl YA

I la s Akt 3 Las 2CYY 331l dgaall flinay y . ol Zioal Lo a5

RPTPUNP | PUEYOR ISP RN SOL TRPRN S JOWE-- PRSI

s b pguinny 5 — ol 50 A 53 (gl dgrally A gl puine Yo o S Juaan 35,

O 5 sumall 138 (Gia 38515 Gy A pa¥) Baa0al LY Y ya Ll J geanll

Cogants iaapilis il g Aa N A4 BAEN Lo gl A Sgaily Jeleall 3250
el el aaY e ladg Aol M A Aasigh 53 gial) L 8 530

e L LU eyl e

&5
L3S 25 4Dl s 3 Bacillus thuringiensis sub-species aegypti (C-18)
2 il pa it gl o Cunn 53 3 4 gans 2 ) e 1530 ki 58
Ay e saniall AN gl 5 s B d i el LISYI 138 Alen i 25
AGERIN (pjal a ot Gad Jaane (5 o0 e 1) 3 ADLN 038 oladid 5
AGERI el oy a5

EPRURCHCHE-N S VIS YEPS NP N RVPR BN T POPR
Cibie 5 G0y ALabS g il Ko gl S L 555 saa ilinal 52ad 2 guna
il A3t Aa gl il ulaUad) B 3l o 5 L3 45 ) ge ilinal
s Ay 3 )52 53 o Bl Sl y sdellagll

corshall g i adl e sl yde 5 5aT )58 DA Aeadall il o2 S
« s 87 a3 leals (o A5 gall 9 2y gaadl Lo o} 3830 o 5

L0l ) b i i b tia i 2 gda

235538 5 yo 5 gandl LA ik gl Asa A3l L) il YooY o
GeY g o1l Sralas 8 Y1 paiilsana &uald fud b ghaa dlual 4l lhcebea
o Ldissan i ¥ o) el 8 daghallads dac) JleSad g . Sull StV
3l el il A wacall Ap0ls it o ghaddh zog gunll LAYE o iy VEY 3 5 0
o LS Ay 8 lead ot Kay 3 gusaS Jo ghadlll b 4005 5 285 Al 5 DY
g5l S A ik gl Aiall Jae pSa3 0 (5 genl VI AaSY




[V # aasdl

_ Gl dmisgadl A [ g |
e [)9 d)900d | Juud bl |
2l gl

i [l | J Dt | iz Judiad
e )1 J0d 1 Jg22 Gk j 9

LY g —.

gl g € gl 50l &) o gall 130 Saply AL

‘;JIG;LI_JQM\*MJ! MJMSJAJ@M‘@GJSM

(s 3l e A ol A il Al A S Gl

Oy i Mg e gy Sl LU At s i Y

M) 5 ¢ il Y ol 5 A1 530 50 #1000

el ;3 Qigaad) 38 e ) Qi g5 539 538
Bussall y g pr—all Sladl Ayl gl Al o AudEil ol g

&_,.‘.4;@41&,*4__@:..53_‘1.\..“__.}?!1_31»

REPSELPE P

? Gt | el i 1) 9| it il | 450 9200 e
Slgandl J Jokxall 3o b gdgaaSiill Jiid

LIROPLIREQE T B AR WIS T WIS ROY RS PUPA IS SPT-N TPV

Lyt ) A A el g gy it A i (B Al bl phasiuls e 3 Jnalanal

A a5 aY el Bl b, gl A hHe ST ali) ef cilid
(Alladl 5 sl — s glali — iliall)

sas gl 03 5 g St 4 dua ) el B S (RDI) Gkl 1S g apanaly £} Baag 5 plill 030 jacad
CM——M‘_’ Lcl_))‘H 2l 5y G— :is_)\_:a.q ‘--‘Im‘ (APRP) a—P‘J_:\l'a QLU\:_I.\JI c)\.aa! @ALSJ; Calas, g (53al e
Lyl jean Ay ) g Aa g Bood 3 Gl = Shcal 7l 3 pady (A0 gall Zaaill B3 e W) DK g 5 (ol SV
U gt i g e enal Ba sy (500 O A ot )50 A duadiad o ) jadl Lgebue
3 e JSE apaiin Loy D el Lo gSall i A iludgud) AT 255 A sl p iy sl el paliling g

Auadaadll g sy sadl Gl JIE e Lot M il ads




