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polypeptide molecules
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



animal transmitter









 




–





mycorrhizae


chitin


cellulose


parasites


fruiting body





Fusarium ear rot symptoms associated with insect Fusarium ear rot symptoms associated with insect 
damage.damage.
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





European corn borer and corn earworm larvae

-


mycotoxins
fumonisins








Aspergillus flavus and A. parasiticus 
most notorious mycotoxins in maize, the aflatoxins




Aspergillus kernel rot symptoms associated with insect damage.

http://www.apsnet.org/education/feature/maize/top.htm

http://www.apsnet.org/education/feature/maize/top.htm


Fig. . Ear samples from a Fig. . Ear samples from a 1997 1997 field trial. Nonfield trial. Non--Bt hybrid is heavily Bt hybrid is heavily 
damaged by insect feeding and Fusarium ear rot, but the neardamaged by insect feeding and Fusarium ear rot, but the near--
isogenic Bt hybrid has little or no damage.isogenic Bt hybrid has little or no damage.
http://www.apsnet.org/education/feature/maize/top.htmhttp://www.apsnet.org/education/feature/maize/top.htm

BtBt

BtBt
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الفقد العالمي فى إنتاج الغذاء بسبب الأضرار التى تسببھا الكائنات الحیة  
  الكلي الإنتاج كمیة خلال من الغذاء إنتاج فقد فى المتسبب البیولوجي الضرر حجم یوضح التالي الشكل
  ھى رئیسیة محاصیل لثمان ١٩٩٠ – ١٩٨٨عام من الفترة خلال طن بالبلیون الحقیقي والإنتاج  العالمي

  . البن ، الشعیر ، الصویا فول ، القطن ، البطاطس ، الذرة ، القمح ، الأرز :
Fig. . Attainable and actual production of eight major field crops (1988-90) .

Source: Oerke, E.C., Dehne, H.W., Schonbeck,, F., and Weber, A. 1995. Crop
Production and Crop Protection: Estimated Losses in Major Food and Cash
Crops. Amesterdam, The Netherlands: Elsevier Publishing Co
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FigFig.. .. EstimatedEstimated yieldyield losseslosses duedue toto insects,insects, diseasesdiseases andand weedsweeds inin sixsix majormajor fieldfield cropscrops
((19881988--9090)) PotentialPotential andand actualactual yieldyield losseslosses duedue toto insectinsect pestspests inin sixsix majormajor fieldfield cropscrops..

SourceSource :: PinstrupPinstrup--Andersen,Andersen, andand Cohen,Cohen, MM.. 20002000.. ModernModern biotechnologybiotechnology forfor foodfood andand
agricultureagriculture:: RisksRisks andand opportunitiesopportunities forfor thethe poorpoor.. PagesPages 159159--172172 inin AgriculturalAgricultural
BiotechnologyBiotechnology andand TheThe PoorPoor (Persley,(Persley, GG..JJ..,, andand Lantin,Lantin, MM..MM..,, edseds..)).. WashingtonWashington DC,DC,
USAUSA:: ConsultativeConsultative GroupGroup onon InternationalInternational AgriculturalAgricultural ResearchResearch andand UU..SS.. NationalNational
ScienceScience FoundationFoundation..
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FigFig.. .. YieldYield lossloss duedue toto abioticabiotic stressstress factors,factors, insects,insects, diseasesdiseases andand
weedsweeds inin thethe SATSAT

SourceSource:: ICRISATICRISAT.. 19921992.. MediumMedium--TermTerm PlanPlan.. InternationalInternational CropsCrops ResearchResearch InstituteInstitute forfor
thethe SemiSemi--AridArid TropicsTropics (ICRISAT),(ICRISAT), PatancheruPatancheru 502502 324324,, AndhraAndhra Pradesh,Pradesh, IndiaIndia (limited(limited
circulation)circulation)..
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FigFig.. .. DevelopmentDevelopment ofof insectinsect resistanceresistance toto differentdifferent groupsgroups ofof insecticidesinsecticides
(Op=Organophosphates,(Op=Organophosphates, CarbCarb== CarbamatesCarbamates,, SpyrSpyr=Synthetic=Synthetic pyrethroidespyrethroides))..

SourceSource:: Rajmohan,Rajmohan, NN.. 19981998.. PesticidePesticide resistanceresistance:: AA globalglobal scenarioscenario..
PesticidesPesticides WorldWorld 33((55)):: 3434--4040..
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FigFig.. .. EstimatedEstimated yieldyield losseslosses duedue toto insects,insects, diseasesdiseases andand weedsweeds
inin eighteight majormajor fieldfield cropscrops ((19881988--9090)) ..

SourceSource:: Oerke,Oerke, EE..CC..,, Dehne,Dehne, HH..WW..,, Schonbeck,Schonbeck, FF..,, andand Weber,Weber, AA.. 19951995.. CropCrop
ProductionProduction andand CropCrop ProtectionProtection:: EstimatedEstimated LossesLosses inin MajorMajor FoodFood andand CashCash
CropsCrops.. Amesterdam,Amesterdam, TheThe NetherlandsNetherlands:: ElsevierElsevier PublishingPublishing CoCo..



منمن  الفترةالفترة  خلالخلال  ھكتارھكتار  بالملیونبالملیون  وراثیاوراثیا  المحورةالمحورة  بالمحاصیلبالمحاصیل  المنزرعةالمنزرعة  المساحةالمساحة  یوضحیوضح  التاليالتالي  الشكلالشكل
    المحاصیلالمحاصیل  زراعةزراعة  معدلمعدل  فىفى  تدریجیةتدریجیة  زیادةزیادة  حدثتحدثت  أنھأنھ  الشكلالشكل  منمن  واضحواضح  ھوھو  وكماوكما  ١٩٩٩١٩٩٩  ––١٩٩٦١٩٩٦
..الأیسرالأیسر  العمودالعمود  فىفى  لھالھا  الترویجالترویج  ومعدلاتومعدلات  وراثیاوراثیا  المعدلةالمعدلة

FigFig.. .. AreaArea (million(million ha)ha) underunder transgenictransgenic cropscrops ((19961996--9999))

SourceSource:: Serageldin,Serageldin, JJ.. 20002000.. TheThe challengechallenge ofof povertypoverty inin thethe 2121stst CenturyCentury.. TheThe
rolerole ofof sciencescience.. PagesPages 2525--3131 inin AgriculturalAgricultural BiotechnologyBiotechnology andand thethe PoorPoor
(Persley,(Persley, GG..JJ.. andand Lantin,Lantin, MM..AA..,, eds)eds)..ConsultativeConsultative GroupGroup onon InternationalInternational
AgriculturalAgricultural ResearchResearch andand UU..SS.. NationalNational AcademyAcademy ofof Sciences,Sciences, Washington,Washington,
DD..CC..,, USAUSA..



    ومنھومنھ  دولةدولة  ١٢١٢  فىفى  ھكتارھكتار  بالملیونبالملیون  وراثیاوراثیا  المحورةالمحورة  بالمحاصیلبالمحاصیل  المنزرعةالمنزرعة  المساحةالمساحة  یوضحیوضح  التاليالتالي  الشكلالشكل
    زراعةزراعة  فىفى  العالمالعالم  دولدول  أكثرأكثر  ھىھى  ))  ھكتارھكتار  ملیونملیون  ٢٥٢٥  منمن  أكثرأكثر  ((  الأمریكیةالأمریكیة  المتحدةالمتحدة  الولایاتالولایات  أنأن  یتضحیتضح

    ملیونملیون  ٣٣  حواليحوالي  ((  كنداكندا  ثمثم    ))  ھكتارھكتار  ملیونملیون  ٥٥  منمن  أكثرأكثر  ((  الأرجنتینالأرجنتین  تلیھاتلیھا  وراثیاوراثیا  المحورةالمحورة  المحاصیلالمحاصیل
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..منعدمةمنعدمة  أوأو  جداجدا

FigFig.. .. AreaArea (million(million ha)ha) underunder transgenictransgenic cropscrops inin differentdifferent countriescountries inin
19991999..

SourceSource:: Serageldin,Serageldin, JJ.. 20002000.. TheThe challengechallenge ofof povertypoverty inin thethe 2121stst CenturyCentury.. TheThe rolerole ofof sciencescience..
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FigFig.. .. AreaArea (million(million ha)ha) underunder transgenictransgenic cropscrops withwith differentdifferent traitstraits inin 19961996 andand 19971997
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