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ABSTRACT 

This repor t  presents  a  survey o f  the major p e s t s  which a t t ack  

crops i n  the  various a g r i c u l t u r a l  s e t t i n g s  found on EWUP1s p i l o t  

p r o j e c t  s i t e s .  I t  gives a  general descr ip t ion  o f  the  p e s t s ,  a s  

well  as  the  control  measures f a r  co t ton ,  maize, wheat and bar ley ,  

and vegetable crops. 

The paper then gives a  de t a i l ed  descr ip t ion  o f  i n s e c t s  harmful 

. to vegetable crops i n  El-Mansuriya area .  This descr ip t ion  includes 

the  major hos t  o f  the  p e s t ,  s igns  o f  i n f e s t a t i o n ,  l i f e  cycle  of the  

i n s e c t ,  and prescr ibed  methods f o r  i t s  cont ro l .  

The paper concludes with a  descr ip t ion  o f  p e s t  cont ro l  a c t i v i t i e s  

ac tua l ly  ca r r i ed  out  on EWUP p i l o t  p r o j e c t  s i t e s .  The r e s u l t s  

were very successful  and the  y i e l d  considerably increased.  The 

methods recommended a r e  f o r  a  combined method of  con t ro l ,  with the  

minimum use o f  chemicals wherever poss ib le .  

6 3  pages , 4 t a b l e s .  



u- I.., 

- 



TABLE OF CONTENTS 

Page 

....................................... Abst rac t  (Eng l i sh  and Arabic i 

.................................................. Table o f  Contents iii 

..................................................... L i s t  o f  Tables v 

................................................... Acknowledgements v i  

I . I n t r o d u c t i o n  ............................................... 1 

...................................... I 1  . Pests and The i r  Types 2 

A . Pests Belonging t o  t he  P lan t  Kingdom ................... 2 

B . Pests Belonging t o  t he  Animal Kingdom .................. 2 
................................................ C . Viruses 3 

I 1  I . Methods o f  Pest Control  .................................... 3 

....................................... A . Cu l tu ra l  Control  4 

..................................... B . Mechanical Control  7 

C . Physical Control  ....................................... 8 

...................................... D . B i o l o g i c a l  Control  9 

E . Chemical Control  ....................................... 10 

F . New Approaches i n  Pest Control  ......................... 10 

..................................... G . In tegra ted  Control  10 

........ Case Study: In tegra ted  Control o f  Cotton Pests 13 
i n  Egypt 

................. I V  . Major F i e l d  Crop Insec ts  and The i r  Control 15 
......................................... A . Cotton Insec ts  15 

.......................... . 1 Cutworm (Aghot ib  p d o n )  16 
................. . . 2 Cotton Thr ips ( T M p a  t u b a c i  L ind  ) 17 

............... . 3 Cotton Aphid (Aphia goaagpi i  Glover) 17 

...... . 4 Cotton Leafworm ( S p ~ d o p t m  .eCtt o W a  Boi s . ) 18 

......... 5 . Lesser Cotton Leafworm (Spodaptem ezigua) 19 

........... 6 . Pink Bollworm (Peot;inophom gaaay)3i&k) 19 

. ............ 7 . Spr ing B o l l  worm ( E d a a  inbLLecLna Bois ) 21 

B . Maize Insec ts  .......................................... 23 

........................................ 1 . Corn Borers 23 

. .............. a . Pink Borer (Sedamia orruXca Led ) 23 

b . Purple-Lined Borer ( C  & l o  agammnon B l  es . ) ..... 24 

c . European Corn Borer (O&nia n u b i U a  (Hbn) . . 26 

............... . d Control  measures f o r  corn borers 27 
2 . Corn Aphid ......................................... 29 



Page 

C . Rice I nsec t s  ........................................ 30 

1 . Bloodworms (C lzikonomus sp . ) ..................... 30 

2 . Rice Stem Borer  (C hLto agamemnon B les  . ) ......... 32 

D . Wheat and Bar ley  I n s e c t s  ............................ 33 

1 . Black Cutworm (AgkoXia p d l o n )  ................. 33 

2 . Wheat Stem Sawfly ( C e p h s  hb-idua) .............. 34 

................ 3 . C n e p k d a  sp . (fam . T o r t r i c i d a e )  34 

E . Sugarcane I n s e c t s  ................................... 34 

1 . Sugarcane Borers ................................ 35 

a . Pink Borer .................................. 35 

b . Purp le-L ined Borer .......................... 35 

2 . Sugarcane Aphid (RbpaRocep Cwn ma id ia )  .......... 37 

3 . Sugarcane Mealybug .............................. 37 

4 . Fie1 d Rat (/21Lvicantlzia n i e o a 2 c u ~ )  ............... 37 

5 . White Grub ( o f  Bee t le  Pentoden b i a @ n o & ~ )  ...... 38 

V . Survey o f  Pests I n f e s t i n g  Vegetables and Crops i n  
Beni Magdul and E l  .Hammami. E l  -Mansuriya Governorate. 

.................. w i t h  Recommendations f o r  T h e i r  Cont ro l  39 

A . Methods and M a t e r i a l s  ............................... 39 

B . Resul ts  ............................................. 40 

1 . E f f e c t  o f  s o i l  mo is tu re  con ten t  on t h e  
pupal d u r a t i o n  and moth emergence o f  t h e  

......... c o t t o n  1 eafworm (Spudoptma fiLto&a) 40 

2 . Resul ts  o f  a survey o f  pests  i n f e s t i n g  
El-Mansuriya s i t e s  .............................. 43 

V I  . Test  Cases i n  t h e  F i e l d  ................................. 59 

A . E l  -Mansuriya, Giza Governorate: The White F l y  ...... 60 

................ B . Abu Raya. Ka f r  e l  -Sheikh Governorate 60 

1 . Cotton leafworm ................................ 60 

................................... 2 . Pink bol lworm 60 

.......................................... . 3 Th r i ps  61 

..................................... . 4 Corn bore rs  61 

................................ . 5 Rice stem bore rs  62 

..... C . Abyuha. El-Minya Governorate: Sugarcane bore rs  63 



- v -  

LIST OF TABLES 

Table 1. In sec t i c ides  Recommended i n  Egypt For 

the  Control of Cotton Insec t s ,  1979-Season .......... 22 

Table 2 .  Effec t  of S o i l  Moisture Content on the 

Duration of the  Pupal Stage and Rate of 

................. Moth Emergence (Higher Temperature). 41 

Table 3. Effec t  of S o i l  Moisture Content on the 

Duration of  the Pupal Stage and Rate of  

................... Moth Emergence (Lower Temperature) 42 

Table 4. Results of  a Survey o f  Pes ts  I n f e s t i n g  

El-Mansuriya S i t e s  .................................. 43 



ACKNOWLEDGEMENT 

The a u t h o r  wishes t o  express  h i s  thanks  and a p p r e c i a t i o n  f o r  t h e  

c o n s i d e r a t i o n s  made t o  t h i s  paper  by t h e  s t a f f  of t h e  Egypt Water Use and 

Management P r o j e c t ,  and t o  t h e  f i e l d  teams a t  Mansuriya, Kafr e l -Sheikh 

and El-Minya. 

The P r o j e c t  i s  funded j o i n t l y  by t h e  Arab Republic o f  Egypt, and by 

t h e  United S t a t e s  Agency f o r  I n t e r n a t i o n a l  Development. The United S t a t e s  

Agency f o r  I n t e r n a t i o n a l  Development i n  Egypt i s  under t h e  d i r e c t o r s h i p  o f  

M r .  Michael P. W. S tone.  M r .  Robert Ful ton i s  t h e  Uni ted S t a t e s  Agency 

f o r  I n t e r n a t i o n a l  Development P r o j e c t  O f f i c e r  f o r  t h e  Egypt Water Use and 

Management Proj  e c t  . 
The Egypt Water Use and Managment P r o j e c t  i s  implemented under t h e  

a u s p i c e s  o f  t h e  Min i s t ry  o f  i r r i g a t i o n ' s  Water Management and I r r i g a t i o n  

Technologies Research I n s t i t u t e  and i n  c o l l a b o r a t i o n  wi th  both  t h e  M i n i s t r y  

o f  I r r i g a t i o n  and t h e  Min i s t ry  o f  A g r i c u l t u r e  through t h e  S o i l  and Water 

Research I n s t i t u t e  and t h e  A g r i c u l t u r e  Economics I n s t i t u t e ,  which p rov ide  

t h e  P r o j e c t  wi th  pe rsonne l  s e r v i c e s .  

The Consortium f o r  I n t e r n a t i o n a l  Development, wi th  e x e c u t i v e  o f f i c e s  

i n  Tucson, Arizona, i s  t h e  United S t a t e s  Agency f o r  I n t e r n a t i o n a l  Development 

C o n t r a c t o r  f o r  t h e  P r o j e c t .  American P r o j e c t  personnel  a r e  drawn from t h e  

f a c u l t i e s  o f  Colorado S t a t e  U n i v e r s i t y ,  t h e  l e a d  American U n i v e r s i t y  t a k i n g  

p a r t  i n  t h e  P r o j e c t ,  Oregon S t a t e  U n i v e r s i t y ,  New Mexico S t a t e  U n i v e r s i t y ,  

and Montana S t a t e  U n i v e r s i t y .  The P r o j e c t  D i r e c t o r  i s  D r .  Hassan Wahby and 

t h e  P r o j e c t  Technical  D i r e c t o r  i s  D r .  Eugene Quenemoen. D r .  E .  V .  Richardson 

is  t h e  Campus P r o j e c t  Coordinator  a t  Colorado S t a t e  U n i v e r s i t y .  



I n s e c t s  were we l l - e s t ab l i shed  on e a r t h  long before  mankind. 

When man s t a r t e d  t o  p r a c t i c e  a g r i c u l t u r e ,  he  was faced with  t h e  

problem of p r o t e c t i n g  h i s  c rops  from p e s t  a t t a c k s  - a  problem he 

s t i l l  f a c e s .  Both people and i n s e c t s  compete f o r  t h e  same 

r e sou rce s .  P e s t s  reduce c rop  y i e ld s , l ower  t h e  q u a l i t y  o f  c rops  

and i nc r ea se  t h e  c o s t  of a g r i c u l t u r a l  p roduc t ion .  Considerable  

t ime,  e f f o r t  and money i s  spen t  on t h e i r  c o n t r o l .  I n  a d d i t i o n ,  

chemicals  used t o  con t ro l  p e s t s  bea r  t h e  blame f o r  a  good p a r t  o f  

t oday ' s  environmental  p o l l u t i o n .  

D i f f e r en t  e s t ima t e s  o f  t h e  economic l o s s  caused by p e s t s  have 

been suggested.  I t  is  gene ra l l y  es t imated  t h a t  world a g r i c u l t u r e  

s u f f e r s  an  annual l o s s  caused by p e s t s  amounting t o  some 10% o f  

f i e l d  c rops ,  20-40% of  f r u i t  c rops ,  20% o f  vege t ab l e  c rops ,  and 

20% o f  g r a i n  and o t h e r  s t o r e d  produc ts .  I n  Egypt, it  i s  es t imated  

t h a t  t h e  annual l o s s  caused by i n s e c t s  and p l a n t  d i s e a s e s  t o  major 

crops  amounts t o  more than  L.E. 60 m i l l i o n .  Desp i te  a l l  t h e  con- 

t r o l  measures t aken ,  c o t t o n  y i e l d  i n  Egypt s u f f e r s  a  r educ t i on  of 

about 7-10% as a  r e s u l t  o f  i n f e s t a t i o n  by c o t t o n  bollworms a lone .  

Severa l  c a s e s  a r e  known i n  t h e  world where co t t on  produc t ion  was 

e n t i r e l y  t e rmina ted  i n  c o u n t r i e s  o r  r eg ions  because o f  t h e  f a c t  

t h a t  t h e  c o s t  of p e s t  c o n t r o l  made it impossible ,  economical ly ,  t o  

con t inue  producing t h e  c rop .  

Furthermore, wi th  t h e  exp los ive  i n c r e a s e  i n  popula t ion  and with  

t h e .  s o c i a l  and economic p rog re s s ,  human requirements  have increased  

both i n  q u a n t i t y  and i n  q u a l i t y .  I n t ens ive  and ex t ens ive  a g r i c u l -  

t u r e  and t h e  cont inuous a l t e r a t i o n  o f  t h e  environment which has  p ro-  

duced cond i t i ons  more f avo rab l e  t o  t h e  i nc r ea se  of i n s e c t s  and patho- 

gens a r e  g r adua l l y  i nc r ea s ing  t h e  g r a v i t y  o f  t h e  con f ron t a t i on  be t -  

ween man and p e s t s .  A s  p e s t s  i nc r ea se  i n  abundance and d i s t r i b u t i o n ,  

t h e  f i g h t  grows more and more i n t e n s e .  

I t  is  becoming obvious t h a t  i f  man i s  t o  con t i nue  h i s  c i v i l i z a -  

t i o n ,  and h i s  very  ex i s t ence ,  he must win t h i s  f i g h t  a g a i n s t  a g r i -  

c u l t u r a l  p e s t s ,  y e t  he  must u s e  t h e  l e a s t  i n j u r i o u s  and most en- 

l i gh t ened  methods o f  c o n t r o l  i n  t h e  f i g h t .  . 



11. PESTS AND THEIR TYPES 

A pes t  i s  a  spec ies  of organism t h a t  has increased i n  number 

t o  exceed t h e  economic in ju ry  l e v e l .  This means t h a t  t h e  same 

species  may not be condemned a s  a  pes t  everywhere i n  the  world. 

I t  may be an in ju r ious  pes t  i n  one a rea ,  and an organism with no 

s i g n i f i c a n t  economic consequences i n  another ,  depending on the  den- 

s i t y  of i t s  population. This i s  an important point  t h a t  should be 

considered i n  designing pes t  cont ro l  programs, s ince  cont ro l  meas- 

ures  - and e spec ia l ly  t h e  app l i ca t ion  of  chemical p e s t i c i d e s  - 

should not be used unless  t h e  numbers pass the  economic in ju ry  

threshold.  

Pests  which a r e  in ju r ious  t o  p l an t  crops may be divided i n t o  

t h e  following general ca tegor ies :  

A.  Pests  Belonging t o  the  Plant  Kingdom: 

1. Weeds: These a r e  higher  p l an t s  which grow where they a re  

not des i red  and of ten  compete f o r  resources with 

economic crops.  

2 .  P a r a s i t i c  p l an t s :  These a r e  a l s o  higher  p l an t s  which l i v e  

t o t a l l y  o r  p a r t i a l l y  a s  p a r a s i t e s  on 

economic crops.  

3 .  Some species  of algae.  

4 .  P a r a s i t i c  fungi .  

5. Bacter ia .  

B. Pests  Belonging t o  the  Animal Kingdom: 

1. Vertebrates:  Including rodents ,  b a t s ,  b i rds  and c e r t a i n  

o the r  animals.  

2 .  Inver tebra tes :  The main group of inve r t eb ra t e s  of economic 

importance, a s  p lant  p e s t s ,  a r e  the  Anthro- 

poda which include i n s e c t s ,  t i c k s  and mi tes .  



In sec t s  have t h e  h ighes t  number of 

spec i e s  wi th in  t h e  animal kingdom, e s t i -  

mated a t  more than 5 mi l l i on ,  ou t  o f  which 

only  one m i l l i o n  spec i e s  a r e  known and 

i d e n t i f i e d .  A t  l e a s t  10,000 spec i e s  of 

i n s e c t s  a r e  known t o  be i n j u r i o u s  t o  a g r i -  

c u l t u r e  i n  d i f f e r e n t  a r ea s  o f  t h e  world. 

Within t h i s  category,  t h e  groups with more 

important economic s i g n i f i c a n c e  a r e  i n s e c t s  

and mi tes .  

3 .  Nematoda. 

4 .  P a r a s i t i c  protozoa.  

C .  Viruses:  

Although t h i s  c l a s s  o f  b io log i ca l  p e s t s  e x i s t s ,  t h e  presen t  

paper i s  r e s t r i c t e d  t o  problems r e l a t i n g  t o  p e s t s  l i s t e d  under 

I 1  above. 

111. METHODS OF PEST CONTROL 

Before t r y i n g  t o  'control any p e s t ,  a  thorough s tudy  of condi- 

t i o n s  which might have proved favorab le  f o r  an explosive i nc rease  

i n  i t s  populat ion should be conducted. Such a  s tudy  should inc lude  

t h e  biology and l i f e  h i s t o r y  of  t h e  p e s t ,  i t s  behavior ,  seasonal  

h i s t o r y ,  and r eac t ion  t o  d i f f e r e n c e s  i n  t h e  environment. The know- 

ledge gained from such s t u d i e s  i s  e s s e n t i a l  f o r  formulat ing an e f -  

f i c i e n t  con t ro l  program while a t  t h e  same time minimizing t h e  pos- 

s i b i l i t y  o f  sho r t -  and long-term hazards.  Such knowledge a l s o  he lps  

i n  fo recas t i ng  t h e  time and degree o f  f u t u r e  i n f e s t a t i o n s  s o  t h a t  

adequate con t ro l  measures may be app rop r i a t e ly  prepared i n  advance. 

An important po in t  t o  be considered i s  t h e  f a c t  t h a t  most 

p resen t  major a g r i c u l t u r a l  p e s t s  i n  t h e  world a r e  of fo re ign  o r i g i n  

which gained e n t r y  e i t h e r  before  t h e  establ ishment  of  p l a n t  



qua ran t i ne  s e r v i c e s  o r  a c c i d e n t a l l y  a f t e r  t h a t  es tab l i shment .  This 

i s  t r u e  i n  Egypt, where almost a l l  p e s t s  and d i s e a s e s  of c rop  p l a n t s  

have gained e n t r y  from abroad.  This f a c t  shows t h e  undeniable  impor- 

t ance  o f  p l a n t  qua ran t i ne  r e g u l a t i o n s  i n  p l a n t  p r o t e c t i o n  systems. 

The economic b a s i s  f o r  qua ran t i ne  i s  t h a t  it i s  b e t t e r  t o  undergo 

cons iderab le  inconvenience and i n i t i a l  expense i n  o r d e r  t o  exclude,  

o r  a t  l e a s t  t o  de lay ,  a  p e s t  from enteringthe count ry .  Once a  p e s t  

has  gained e n t r y ,  t h e r e  i s  no l i m i t  t o  t h e  damage c o s t  i n  revenues 

and i n  t ime t h a t  t h e  country  w i l l  have t o  b e a r .  Never the less ,  it 

has  t o  be recognized t h a t ,  with t h e  i nc r ea s ing  volume of  f o r e i g n  ex- 

changes i n  a g r i c u l t u r a l  commodities, more means of r a p i d  t r a n s p o r t  

and t h e  growing need f o r  imports ,  i t  i s  impossible  t o  t o t a l l y  and 

permanently con t ro l  t h e  i n t r o d u c t i o n  of  f o r e i g n  p e s t s  and d i s e a s e s .  

A l l  t h a t  can be hoped f o r  by enforc ing  s t r i c t  p l a n t  quaran t ine  regu- 

l a t i o n s  i s  t o  reduce t h e  number and r a t e  o f  f o r e ign  p e s t  in t roduc-  

t i o n s  t o  a  minimum. 

Several  methods o f  p e s t  con t ro l  a r e  p r e s e n t l y  being p r a c t i c e d .  

Among t h e  most important  o f  t h e s e  methods a r e  t h e  fo l lowing:  

A .  Cu l t u r a l  Control  

This  is  a  cheap and t e chno log i ca l l y  undemanding method of 

p e s t  c o n t r o l .  I t  inc ludes :  

1 )  Ear ly  product ion o f  c rops :  I n  many ca se s  t h i s  procedure  he lp s  

t o  reduce t h e  r a t e  o f  i n f e s t a t i o n ,  even t o  t h e  p o i n t  o f  t o t a l l y  

e l im ina t i ng  i n f e s t a t i o n .  I t  a l s o  he lp s  t o  p reven t  l a t e r  gene- 

r a t i o n s  of p e s t s  from f i nd ing  adequate and a p p r o p r i a t e  food 

supp l i e s .  This  l e ads  t o  a  sharp  decrease  i n  t h e  numbers o f  

h ibe rna t i ng  i n d i v i d u a l s  and consequent ly  weakens t h e  fo l lowing  

genera t ions  which w i l l  appear  i n  t h e  new season.  

Ear ly  product ion can be achieved with ear ly-producing v a r i e t i e s  

and t h e  use  o f  c e r t a i n  a g r i c u l t u r a l  p r a c t i c e s  t h a t  a c c e l e r a t e  

r i pen ing .  Ear ly  product ion he lp s  t o  reduce i n f e s t a t i o n  wi th  

leafworms and bollworms i n  c o t t o n ,  corn  bo re r s  i n  maize, l a t e  

season i n f e s t a t i o n s  by aphids  and s p i d e r  mi tes  i n  s e v e r a l  c rops ,  

and i n  many o t h e r  c a se s .  



2 )  Crop r o t a t i o n :  An app rop r i a t e  crop r o t a t i o n  can s t o p  t h e  

i nc rease  o f  p e s t  populat ion d e n s i t i e s  by making t h e i r  hos t  

p l a n t s  unava i lab le .  Such r o t a t i o n s  he lp  i n  t h e  con t ro l  o f  

corn borers ,  t h e  sugarcane mealybug, s eve ra l  vege tab le  i n s e c t s  

and many o the r s .  

3) Crop arrangement: Crops should be arranged i n  such a way t h a t  

hos t s  of  important p e s t s  should be separa ted  a s  much a s  

pos s ib l e .  One example is t h e  high i n f e s t a t i o n  by t h e  medfly, 

C e r a t i t i s  capitata, i n  orchards with mixed h o s t  t r e e s .  I t  i s  

advisab le  t h a t  d i f f e r e n t  hos t s  o f  the  medfly should not  be  

grown toge the r  i n  t h e  same orchard.  

4 )  "Bait" p l a n t s :  One method is t o  grow a l e s s  important and more 

a t t r a c t i v e  p l a n t  t o  t ake  t h e  i n f e s t a t i o n  away from t h e  main 

crop.  These "trap" p l a n t s  must be destroyed,  however, before  

they become breeding grounds and spread i n f e s t a t i o n  t o  t h e  main 

crop. Growing a few corn p l a n t s  i n  sugarcane f i e l d s ,  f o r  exam- 

p l e ,  w i l l  reduce t h e  i n f e s t a t i o n  o f  t h e  canes with bo re r s .  A 

few ra toon  co t ton  p l a n t s  i n  a co t ton  f i e l d  a l s o  he lp  t o  reduce 

i n f e s t a t i o n  by bollworms i n  t h e  main crop.  

5) New v a r i e t i e s :  The development o f  more t o l e r a n t ,  o r  l e s s  sus-  

c e p t i b l e  v a r i e t i e s  of  p l a n t s  can be  worked out  with t h e  he lp  

of  p l a n t  breeders  through hybr id i za t i on  and s e l e c t i o n .  This 

procedure has been used o f t e n  t o  combat p l a n t  d i s ea se s ,  and 

t h e r e  a r e  a l s o  severa l  examples of s t r a i n s r e s i s t a n t  t o  p l a n t  

p e s t s  such a s  corn borers ,  bollworms, and a l f a l f a  aphids .  

6 )  S o i l  management : Dif fe ren t  procedures of  s o i l  management have 

important e f f e c t s  on p e s t  c o n t r o l .  Some examples a r e :  

a .  Deep ploughing and hoeing r e s u l t  i n  t h e  k i l l i n g  o f  many 

s o i l - i n h a b i t i n g  i n s e c t  l a rvae  and pupae by burying them, 

exposing them t o  n a t u r a l  enemies o r  exposing them t o  unfav- 

o rab l e  phys ica l  condi t ions .  I t  was proved i n  Egypt t h a t  

l a r v a e  and pupae of t h e  co t ton  leafworm, Spodoptera 

Z i t t o r aZ i s ,  which l i v e  i n  c lover  f i e l d s ,  a r e  d r a s t i c a l l y  

reduced i n  numbers a f t e r  ploughing . ; 



b .  I n f e s t a t i o n  by Thr ips  tabaci i n  c o t t o n  can be  reduced by 

hoeing and weeding, and by repea ted  i r r i g a t i o n  o f  t h e  

i n f e s t e d  co t t on  f i e l d  a t  s h o r t  i n t e r v a l s .  

c .  I n f e s t a t i o n  o f  t h e  po t a to  tuber-moth, P h t h o g m e a  

opercube l la ,  i s  reduced by burying t he  sown t u b e r s  a t  a  

l e v e l  o f  about 12-15 cm. On hoeing, exposed t ube r s  should 

be covered and c racks  should be f i l l e d  so t h a t  t u b e r s  a r e  

no t  exposed t o  i n f e s t a t i o n .  

d .  To combat t h e  woolly app le  aphid,  Eiriosoma ZanigeZa, app le  

t r e e s  should be surrounded wi th  a  l a y e r  o f  sand about 8 

cm deep. F i l l i n g  t h e  s o i l  c racks  reduces  t h e  i n f e s t a t i o n  

by preven t ing  aphids  from crawling i n t o  t h e  sub te r ranean  

p a r t s  o f  t h e  t r e e  f o r  i n f e s t a t i o n  o r  h ibe rna t i on .  

e .  In  t h e  case  of i n f e s t a t i o n  by t h e  bean f l y ,  Agromjza p h a s e o l i ,  

t h e  f i r s t  hoeing should be done a s  e a r l y  a s  p o s s i b l e .  

7) Water management: I r r i g a t i o n  and water management a f f e c t  both 

p l a n t  and p e s t .  Excessive i r r i g a t i o n  may encourage v e g e t a t i v e  

growth and i n c r e a s e  i n f e s t a t i o n  by c e r t a i n  p e s t s ,  e s p e c i a l l y  

l e a f - f eed ing  i n s e c t s .  I n  Egypt, i t  i s  observed t h a t  wi th  heav- 

i l y  i r r i g a t e d  co t t on ,  t h e  i n f e s t a t i o n  with  leafworm moths is  

accord ing ly  heavy. Many farmers r e f r a i n  from i r r i g a t i n g  t h e i r  

co t t on  f i e l d s  dur ing t h e  peak o f  t h e  moth abundance and, i n  

t h i s  way, reduce egg-deposi t ing i n  t h e i r  f i e l d s .  I r r i g a t i o n  

of c l ove r  f i e l d s  i s  p roh ib i t ed  a f t e r  t h e  f i r s t  week of  May so  

t h a t  low humidity and high temperature  i n  t h e  s o i l  w i l l  reduce 

t h e  number of emerging co t t on  leafworm moths. Repeated i r r i g a -  

t i o n  of co t t on  f i e l d s  i n f e s t e d  with c o t t o n  t h r i p s ,  on t h e  o t h e r  

hand, i s  s a i d  t o  reduce i n f e s t a t i o n  o r  even con t ro l  i t .  Irri- 

g a t i o n  a l s o  he lp sp l an t s  t o  form s i d e  r o o t s  which r e p l a c e  main 

r o o t s  a f f e c t e d  by i n f e s t a t i o n .  

8) S a n i t a t i o n :  Removal o f  weeds and crop r e s i d u a l s ,  e s p e c i a l l y  

i n  t h e  p e s t  h ibe rna t i on  per iod ,  he lp s  t o  reduce i n f e s t a t i o n .  



Cleaning crop stores, for example, can reduce infestations by 

stored insects: removal of maize stalks which host corn borers; 

removal of wheat residues that host saw-fly; burning of cotton- 

bolls which host bollworms; burying or burning infested and 

fallen fruit infested with fruit flies. Removing post-season 

growths of host plants eliminates an appropriate host early in 

the season which would have supported an overbridging generation. 

9) Manures and fertilizers: All fertilizing elements must be used 

with caution and in proper balance. Excessive use of nitrogen 

fertilizers, in particular, can encourage the growth of plants 

attractive to such cotton pests as the boll weevil, plant bug, 

bollworm, and leafworm. In Egypt, it has been shown that pest 

damage increases with excessive use of nitrogenous fertilizers. 

Correct application of fertilizers, on the other hand, can help 

to control infestation, such as the use of phosp.horus and po- 

tash with certain plants, and the strengthening of fruit trees 

through the use of fertilizers to resist infestations of shoot 

borers and bark beetles. 

10) Host-free period: In some cases, especially if the pest is 

more or less monophagous, the establishment of a host-free per- 

iod may help to reduce the infestation. 

In order to use this kind of control, it is necessary to distin- 

guish all of the different types of host required by an insect 

to complete its annual life cycle. The peach aphid, Myzus persi- 

cae, for instance, spends part of the year mainly on potatoes, 

another part mainly on peaches and other fruit. Making seasonal 

hosts unavailable at the proper time will reduce infestation. 

B. Mechanical Control 

These methods of control include the killing of insects 

by mechanical means, preventing them from reaching host plants 

or the appropriate part of the host, trapping, mechanical removal, 

and several other procedures. Some examples of this method of 

control are: 



1) Hand picking of  t h e  egg-masses o f  t h e  co t ton  leafworm, Spodoptera 

l i t t o r a l i s .  This i s  an economical way t o  save the  co t ton  crop 

from the  ravages o f  t h i s  p e s t .  

2) The establishment of  d i t ches  f i l l e d  with water and dusted on 

both s i d e s  with lime (calcium oxide) .  These prevent t h e  co t ton  

leafworm from migrat ing from one f i e l d  t o  another .  

3) Destroying dese r t  l ocus t s  by sweeping them i n t o  d i t ches  where 

they a r e  buried o r  burned. 

4 )  Screening pomegranate f r u i t  on t r e e s  with paper,  c l o t h  o r  p l a s -  

t i c  bags, t o  prevent t h e  female pomegranate f l i e s  from ovipos t -  

ing on t h e  f r u i t .  

5) S e t t i n g  t i n  o r  wooden t r a p s  around a p i a r i e s ,  next  t o  bee-hives,  

o r  a s  upper o r  s i d e  compartments of hives t o  he lp  con t ro l  t h e  

o r i e n t a l  hornet ,  Vespa o r i e n t a l i s .  

6) Se t t i ng  of  var ious  kinds of t r a p s  i n  f i e l d s  t o  ca tch  a  c e r t a i n  

proport ion o f  pes t  i n s e c t s ,  thereby reducing t h e i r  numbers i n  

t he  f i e l d s .  

7) Other mechanical means include t h e  o p e ~ a t i o n  of p l a n t  quarant ine 

s t a t i o n s  f o r  t h e  de - in fe s t a t ion  of commodities. This i s  done by 

gr inding,  s iev ing ,  mechanical removal by brushing o r  a i r  p res -  

su re ,  and severa l  o t h e r  methods. 

C .  Physical Control 

These methods include the  manipulation of  physical  va r i ab l e s ,  

p r imar i ly  temperature,  t o  cont ro l  p e s t s .  The method most com- 

monly used is t o  hea t  p l a n t s  t o  a  po in t  which w i l l  k i l l  t h e  i n f e s t -  

ing  i n s e c t s .  For example: 

1 )  For con t ro l l i ng  t h e  pink bollworm, Pectinophora gossyp ie l l a ,  

picked co t ton  is required by law t o  be ginned before Spring and 

t h e  seeds heated t o  55-58O~ f o r  f i v e  minutes.  This w i l l  k i l l  

any h iberna t ing  l a rvae  without a f f e c t i n g  t h e  v i a b i l i t y  of  t h e  

seeds.  



2) Cold storage of certain fruits for several days at temperatures 

of O'C kills eggs and young larvae of fruit flies within those 

fruits. 

3) Tests have indicated that covering land with a tarpaulin dur- 

ing the summer for a period of days causes a considerable in- 

crease in the soil temperature. This leads to a higher mortal- 

ity rate among certain insects, such as the cotton leafworm in 

the larval and pupal stages. It also contributes to the destruc- 

tion of some fungus spores. 

4 )  It was previously mentioned that irrigation of clover fields 

is prohibited in Egypt after the first week of May. This pro- 

cedure leads to a decrease in humidity and an accompanying in- 

crease in soil temperature, killing the pupae of the cotton 

leafworm and causing malformation and failure to emerge among 

the moths. 

5) In plant quarantine stations, heating and boiling of commodities 

are frequently used for disinfection. 

D. Biological Control 

Biological control is the action of parasites, predators 

and pathogens on a host- or a f'preyf'-population which produces 

a general lower equilibrium than would prevail in the absence 

of these agents. 

Sometimes biological control is used alone, or at least 

without the application of pesticides, but this method is now 

most often used in combination with chemical controls. Several 

successful cases of application of parasites and predators are 

recorded in the world. The following are recorded cases of 

successful biological control caused by imported natural enemies 

in Egypt: 

a) Control of the fluted mealybug, Icerya purchasi, by the 

coccinellid ladybird beetle RodoZia cardinatis. 

b) Control of lebek and hibiscus mealybugs by encyrtid parasites. 



c )  Control of t h e  woolly apple aphid, Eriosom l m i g e r a ,  by 

the  aphelinid p a r a s i t e ,  Aphelinus m Z i  . 

Microbial pes t i c ides ,  containing pathogens and t h e i r  toxins 

a s  a c t i v e  ingredients ,  a r e  now commercially produced and on 

s a l e .  They a r e  used e i t h e r  alone o r  i n  combination with chemi- 

ca l  pes t i c ides .  

E .  Chemical Control 

This method r e f e r s  t o  the appl ica t ion  of poisonous chemicals 

(pes t ic ides)  f o r  the  control  of pes t  and d isease  populat ions.  

I t  is  s t i l l  the  only method ava i l ab le  when pes t  populations exceed 

the  economic in ju ry  l eve l ,  making economic los s  inev i t ab le .  This 

method of control  should be the  l a s t  r e s o r t ,  however, because 

i t s  appl ica t ion  leads t o  in ter ference  with es tabl i shed ecosystems 

and can c rea te  inca lculable  problems. These w i l l  be discussed 

i n  more d e t a i l  l a t e r  i n  t h i s  paper. 

F. New Approaches i n  Pest Control 

There a r e  several  recent ,  non-conventional approaches f o r  

pes t  control  t h a t  a r e  being worked ou t ,  mostly s t i l l  on a compa- 

r a t i v e l y  small s ca le .  The following a r e  among these  methods: 

At t rac tants  (including sexual a t t r a c t a n t s ) ,  r e p e l l e n t s ,  

an t i feedants ,  chemosterilants,  s t e r i l i z a t i o n  by i r r a d i a t i o n ,  

hormones (such a s  juvenile  hormones) i n  l e t h a l  doses o r  t o  infe-  

r i o r  mutations, and several  o the r s .  

Worldwide enthusiasm f o r  experimentation with such methods 

r e f l e c t s  the  f ee l ing  t h a t  the f i g h t  between man and pes t s  

requi res  a l l  of man's ingenuity t o  win. The quest ion s t i l l  

remains, i n  f a c t ,  a s  t o  whether mankind w i l l  be able  t o  win t h i s  

war. 

G .  Integrated Control* 

Towards the end of t h e  l a s t  World War, a  new e ra  i n  pes t  

cont ro l  s t a r t e d  with the  discovery and app l i ca t ion  of syn the t i c  

organic insec t i c ides .  Within a  shor t  period,  these  chemicals 

were i n  wide use i n  pes t  control  programs. I t  must be admitted 



t h a t  t h e  rap id  and widespread adoption of organic p e s t i c i d e s  

has brought inca lcu lab le  bene f i t s  t o  mankind. However, through 

widespread and genera l ly  indiscr iminate  use;  t hese  agents  have 

d r a s t i c a l l y  a l t e r e d  the  complicated i n t e r r e l a t i o n s  of agr io-  

ecological  systems, and a  number of problems have accordingly 

r e su l t ed  : 

1)  There a r e  many recorded cases of p e s t s  developing r e s i s t a n c e  

t o  in sec t i c ides ,  leading t o  t h e i r  reduced e f f ec t iveness .  In 

many cases ,  r e s i s t ance  is  already strong enough so  t h a t  c e r t a i n  

i n s e c t i c i d e s  have had t o  be el iminated from pes t  cont ro l  programs. 

2 )  The resurgence of t r e a t e d  spec ies ,  necess i t a t ing  repeated p e s t i -  

c ide  appl ica t ions .  Such repeated outbreaks occur when ind iv i -  

dua ls  survive treatment and r e t u r n  t o  the  t r e a t e d  a r e a .  There 

they reproduce unchecked because of  t h e  e l iminat ion  of  t h e i r  

na tura l  enemies. 

3) Outbreaks of non-target arthropods. These outbreaks usual ly  

r e s u l t  from the  des t ruc t ion  of the  ar thropods1 na tu ra l  enemies 

which otherwise hold down t h e i r  populat ions.  The more common 

examples a r e  t h e  increase  of  mites ,  aphids,  white f l i e s  and 

o the r s  i n  f i e l d s  t r e a t e d  with c e r t a i n  p e s t i c i d e s .  

4 )  Environmental d is rupt ion  outs ide  the t r e a t e d  area ,  r e s u l t i n g  i n  

an increase  of pes t  problems on adjacent  crops o r  t he  c rea t ion  

of pes t  problems where none exis ted  before.  

5) Haza~ds  t o  p e s t i c i d e  handlers  and t o  nearby persons, l i ves tock  

and w i l d l i f e  subjected t o  contamination by d r i f t .  

6) Toxic p e s t i c i d e  res idues  on food and forage crops and accumula- 

t i o n s  of harmful p e s t i c i d e  res idues  within most elements of 

t h e  environment, including man, domestic animals, w i l d l i f e  

p l an t s ,  foods tuf fs ,  s o i l ,  and water.  

With a l l  t hese  problems, it i s  increas ingly  apparent t h a t  chem- 

i c a l  cont ro l  i s  not ,  and cannot be, the  only o r  f i n a l  means of pes t  



con t ro l .  On t h e  cont ra ry ,  it is  now recognized t h a t  we need an 

approach t h a t  uses  a l l  pos s ib l e  means of con t ro l  i n  harmony - an 

approach c a l  l ed  " in tegra ted  con t ro l t1 .  

In tegra ted  con t ro l  i s  a  p e s t  management system t h a t ,  i n  t h e  

context  of t h e  a s soc i a t ed  environment and t h e  populat ion dynamics 

of t he  p e s t  spec ies ,  u t i l i z e s  a l l  s u i t a b l e  techniques and methods 

a v a i l a b l e  t o  maintain t h e  p e s t  populat ion a t  l e v e l s  below t h a t  of 

economic i n j u r y .  

To p r a c t i c e  t h e  i n t eg ra t ed  con t ro l ,  thorough research  work 

on p e s t s  and o the r  r e l a t e d  elements of t h e  environment must be 

conducted. These s t u d i e s  should aim a t  ob ta in ing  a s  much informa- 

t i o n  a s  pos s ib l e  of t h e  biology, ecology, arid phenology of t h e  

p e s t ,  i t s  populat ion dynamics and t h e  b i o t i c  and a b i o t i c  f a c t o r s  

a f f e c t i n g  i t s  d i s t r i b u t i o n  and abundance. A fo recas t i ng  system of  

t h e  outbreak numbers of  p e s t s  should be developed and economic 

i n j u r y  l e v e l s  of each p e s t  a t  d i f f e r e n t  condi t ions  should be 

determined. Generally speaking, "pro tec t ive  t reatments"  should 

not be used, and whenever pos s ib l e ,  s e l e c t i v e  p e s t i c i d e s  should be - 
pre fe r r ed .  Furthermore, t h e  e f f e c t  of p e s t i c i d e s  on bene f i c i a l  

forms and on o t h e r  elements of t h e  environment should always be 

considered. 

Chemical p e s t i c i d e s ,  then,  should be used only when nothing 

e l s e  can be done. When appl ied ,  only t h e  most s p e c i f i c  p e s t i c i d e  

i n  t h e  lowest pos s ib l e  dose and number of app l i ca t i ons  should be 

used. The proper t iming and placement of p e s t i c i d a l  a p p l i c a t i o n  

can a l s o  be of  b e n e f i t .  Disease pathogens, used a s  microbial  pe s t -  

i c i d e s ,  should a l s o  be considered f o r  app l i ca t i on ,  e i t h e r  a lone  o r  

i n  combination with lower dosages of chemical p e s t i c i d e  than  would 

be needed alone.  

In  genera l ,  it should always be kept i n  mind t h a t  t h e  i d e a l  

chemical p e s t i c i d e  i s  not one t h a t  k i l l s  t h e  h ighes t  p ropor t ion  

of  t h e  p e s t  r ega rd l e s s  of  what happens t o  i t s  na tu ra l  enemies, but  

one t h a t  reduces p e s t  numbers so  t h a t  t h e  balance i s  s h i f t e d  i n  

favor  of  those na tu ra l  enemies. In  t h i s  way, p e s t  numbers w i l l  

be r egu la t ed  by na tu ra l  means, preserving t h e  d e l i c a t e  agr ioecolo-  

g i c a l  balance. 



CASE STUDY: INTEGRATED CONTROL OF COTTON PESTS I N  EGYPT 

The main co t ton  p e s t s  occurr ing i n  Egypt a r e  t h e  fol lowing:  

Cotton leafworm, Spodoptera Z i t t o ra t i s ;  pink bollworm, Pectinophora 

gossypietza; cot ton  t h r i p s ,  Thr4ps tabaci;  mole c r i c k e t s ,  GryZZo- 

taZpa, spp. ;  co t ton  aphid, Aphis gossypii;  cutworm, Agrotis ypsizon; 

l e s s e r  co t ton  leafworm, S. exigua; spiny bollworm, E d a s  insuZana; 

and mites ,  Tetranychus spp. 

The f i r s t  two pes t s  l i s t e d  above - t h e  co t ton  leafworm and t h e  

pink bollworm - a r e  considered a s  t h e  key p e s t s  of co t ton  i n  t h i s  

country. An in t eg ra t ed  cont ro l  program was devised with t h e  aim of 

a t t a i n i n g  an acceptable  economic cont ro l  of co t ton  p e s t s  while 

r e s t r i c t i n g  a s  much a s  poss ib l e  t h e  use  of p e s t i c i d e s  and maintain- 

ing t h e  na tu ra l  balance. The main cont ro l  procedures of co t ton  

pes t s  c u r r e n t l y  appl ied i n  Egypt a r e  summarized here :  

A. COTTON LEAFWORM 

1)  The co t ton  leafworm i s  a c t i v e  a l l  year  round and a t t a c k s  co t ton ,  

maize, c love r  and a  number of vegetable  crops.  I t  overwinters  

almost exc lus ive ly  i n  clover  f i e l d s .  More than 90% of  t h e  moths 

ovipos i t ing  i n  co t ton  f i e l d s  f o r  t h e  f i r s t  brood i n  May and June 

emerge from pupae i n  t h e  s o i l  o f  adjacent  c love r  f i e l d s .  In 

o rde r  t o  minimize i n f e s t a t i o n  i n  neighboring co t ton  f i e l d s ,  it 

i s  requi red  of law t h a t  t h e  l a s t  i r r i g a t i o n  of  c lover  f i e l d s  

should not exceed 1-10 May. The r e s u l t i n g  high s o i l  tempera- 

t u r e  and low humidity reduces moth emergence and consequently 

reduces t h e  i n i t i a l  population of t h e  p e s t  i n  co t ton  f i e l d s ,  

apparent ly with no harmful e f f e c t s  on t h e i r  na tu ra l  enemies. 

In l a t e  Spring, i f  c lover  s t i l l  harbors  heavy co t ton  leafworm 

i n f e s t a t i o n s ,  s o l a r  o i l  (a  d e r i v a t i v e  of crude petroleum o i l )  - 
i n  preference t o  p e r s i s t e n t  p e s t i c i d e s  - i s  appl ied with irri- 

ga t ion  water a t  t h e  r a t e  of  30 1 pe r  ac re .  This measure he lps  

reduce t h e  population of  t h e  pes t  and has no harmful e f f e c t s  on 

bene f i c i a l  i n s e c t s .  Pes t i c ida l  t reatments  a r e  l imi ted  t o  f i e l d s  

where i n f e s t a t i o n  a c t u a l l y  warrants con t ro l .  No general spray 

i s  appl ied  a s  was done i n  t h e  p a s t .  



3) For cont ro l  of co t ton  leafworm i n  co t ton  f i e l d s ,  hand-picking 

of egg masses s t i l l  proves t o  be the  most e f f i c i e n t  cont ro l  

measure. Up t o  85% of  t h e  egg masses can be picked and de- 

s t royed,  leading t o  e f f e c t i v e  con t ro l .  The cur rent  MOA recom- 

mendation f o r  cont ro l  i s  t o  hand-pick egg masses f o r  a s  long 

a  period a s  poss ib le .  I f  chemical cont ro l  a l s o  proves neces- 

sary ,  it w i l l  be applied a f t e r  the  peak of the  p reda to r ' s  abun- 

dance i n  cot ton f i e l d s ,  genera l ly  i n  e a r l y  Ju ly .  

B. COTTON BOLLWORM 

4)  A n  economic in ju ry  l eve l  has been es tab l i shed  f o r  i n f e s t a t i o n  

by cot ton bollworms a t  10% i n f e s t a t i o n  o f  green b o l l s  i n  f i e l d s  

c lose  t o  v i l l a g e s .  Each season, beginning i n  e a r l y  Ju ly ,  

t r a ined  Ministry of Agricul ture teams pe r iod ica l ly  inspec t  co t -  

ton f i e l d s  f o r  the  leve l  of bollworm i n f e s t a t i o n .  Chemical 

cont ro l  is not allowed i n  any v i l l a g e  unless  t h e  economic in ju ry  

leve l  i s  a t t a i n e d .  This procedure has helped t o  minimize spray- 

ing, delaying unnecessary ea r ly  spraying and i n  general reduc- 

ing  the  t o t a l  cot ton acreage t r e a t e d  with p e s t i c i d e s .  

5) No general p ro tec t ive  spray is used agains t  t h r i p s  i n f e s t a t i o n  

e a r l y  i n  the  season. An economic in ju ry  leve l  (8-12 i nd iv idua l s  

per seedl ing)  has been determined. F ie lds  with i n f e s t a t i o n s  

above t h i s  leve l  a r e  se l ec t ed  f o r  t reatment .  Se lec t ive  t r e a t -  

ment has reduced the  acreage sprayed from ca .  one mi l l i on  ac res  

i n  the  e a r l y  s i x t i e s  t o  ca .  one hundred thousand ac res  i n  recent  

years .  Chemical treatment e a r l y  i n  t h e  season has a  de l e t e r ious  

e f f e c t  on the  p e s t s 1  na tura l  enemies. 

A t  l e a s t  p a r t i a l l y  due t o  the  p rac t i ces  mentioned above, severa l  

encouraging phenomena i n  co t ton  agroecosystem i n  Egypt have 

been observed i n  the  l a s t  few years .  Among these  phenomena a r e  

the  following: 

(1) Cotton leafworm i n f e s t a t i o n s  a r e  coming under con t ro l .  

(2)  Early season, i n f e s t a t i o n s  have been, i n  most cases ,  dec l in-  

ing over the  l a s t  few years .  



(3) Loss o f  co t ton  y i e l d  caused by bollworm i n f e s t a t i o n s  

dec l ined  from about 20% i n  t h e  1950's t o  about 5-8% 

s ince  t h e  l a t e  1960's .  

(4) The average y i e l d  per  a c r e  f l u c t u a t e s ,  bu t  gene ra l l y  

y i e l d s  a r e  h igher .  A record y i e l d  o f  334 kg o f  baled 

co t ton  pe r  a c r e  was obtained i n  1969. 

F ina l ly ,  it should be emphasized t h a t  t h e  i n t eg ra t ed  method 

of p e s t  con t ro l  has worked s o  well i n  so  many s i t u a t i o n s  and a r e a s  

of  t h e  world t h a t  t h e r e  is  no doubt a s  t o  i t s  advantages.  Every 

method used should be evaluated f o r  i t s  long-term a s  wel l  a s  s h o r t -  

term r e s u l t s .  Although t h e  use  of  chemical p e s t i c i d e s  i n  a g r i c u l -  

t u r e  is  h e r e  t o  s t ay ,  we should understand t h a t  what is  needed i s  

t h e i r  "wise" r a t h e r  than  "wide" a p p l i c a t i o n .  

IV. MAJOR FIELD CROP INSECTS AND 

THEIR CONTROL 

Cotton, maize, r i c e ,  wheat, ba r l ey  and sugarcane a r e  t h e  

major f i e l d  crops i n  Egypt. These c rops ,  however, a r e  sub jec t  

t o  i n f e s t a t i o n  by a  number of  p e s t s  which - i f  no t  con t ro l l ed  - 
cause cons iderab le  l o s s e s  i n  y i e l d s .  The fol lowing i s  a  review 

of  major i n s e c t s  and va r ious  measures f o r  t h e i r  con t ro l .  

A. COTTON INSECTS 

Cotton i s  t h e  most important a g r i c u l t u r a l  crop i n  Egypt. 

The a r e a  devoted t o  co t ton  over t h e  l a s t  few yea r s  has  var ied  b e t -  

ween 1.4 and 1 . 6  mi l l i on  a c r e s  per  year .  I t  i s  s t i l l  considered 

t h e  backbone o f  t h e  n a t i o n a l  economy i n  s p i t e  o f  r ecen t  a t tempts  

a t  i n d u s t r i a l i z a t i o n  and c rop  d i v e r s i f i c a t i o n .  



This crop i s  highly suscep t ib l e  t o  arthropod i n f e s t a t i o n s  

which a t t a c k  a l l  p a r t s  of t h e  p l an t  and a r e  a c t i v e  throughout 

t h e  growing season. 

The important pes t s  of co t ton  i n  Egypt a r e  c l a s s i f i e d  a s  

follows : 

Early-season p e s t s :  

1. Cutworms 

2 .  Cotton t h r i p s  

3 .  Cotton aphids 

Mid-season p e s t s :  

4 .  The co t ton  leafworm 

5. The l e s s e r  co t ton  leafworm 

Late-season p e s t s :  

6. The pink bollworm 

7 .  The spring bollworm 

The co t ton  leafworm and pink bollworm a r e  considered t h e  key 

t h r e a t s  t o  t h e  co t ton  crop i n  Egypt. The following i s  a  b r i e f  

account of  co t ton  p e s t s .  

1. Cutworms ( A g r o t i s  y p s i l o n )  

Several spec ies  of  cutworm a r e  found i n  Egypt. The greasy 

cutworm A g r o t i s  y p s i Z o n  i s  the  most common. 

The greasy cutworm i s  a  cosmopolitan spec ies  which cu t so f f  

seedl ings  of  many p l an t s  while s a t i s f y i n g  i t s  a p p e t i t e .  This i n s e c t  

c u t s  young co t ton  p l a n t s  a t  o r  near t he  sur face  of t h e  s o i l  i n  two. 

The female moth of t h i s  i n sec t  l ays  i t s  eggs s ingly  o r  i n  small 

groups on t h e  leaves o r  stems of co t ton  seedl ings ,  o r  on weeds i n  

co t ton  f i e l d s .  One female may l ay  a s  much a s  2000 eggs. Eggs hatch 

within 3 t o  7 days. Young l a rvae  feed on the  p l a n t  f o l i a g e  and 

reach maturi ty  a f t e r  3-5 weeks depending on weather condi t ions .  Full  

grown la rvae  a r e  grey-to-brown above, with f a i n t  l i g h t e r  s t r i p e s .  

They reach about 5 cm. i n  length and a r e  found i n  t he  daytime i n  t h e  

s o i l .  They o f t e n  c u r l  up when d is turbed .  They pupate i n  t h e  s o i l  

i n  mud c e l l s  a  few cent imeters  below the  s o i l  sur face .  Pupal dura- 

t i o n  l a s t s  two t o  t h r e e  weeks i n  Summer. Pupae have a  wide range of  

hos t  p l a n t s  among f i e l d  crops.  



Control Measures: 

a. Early ploughing of co t ton  f i e l d s  i n  o rde r  t o  expose t h e  s o i l  

t o  sun f o r  a  reasonable time, allowing it t o  dry before co t ton  

i s  sown. 

b. Spraying of i n fe s t ed  f i e l d s  by i n s e c t i c i d e s .  A l i s t  o f  t h e  

recommended chemicals f o r  t h e  cont ro l  of a l l  co t ton  i n s e c t s  

during t h e  1979 growing season i n  Egypt is  suppl ied a t  t h e  end 

of  t h i s  review. 

2 .  Cotton Thrips ( f i r ips  tabaci Lind) 

Thrips a t t ack  t h e  leaves and terminal  buds of  co t ton  seed l ings .  

I n f e s t a t i o n  may be s l i g h t  and i n s c a t t e r e d  a reas ,  o r  i t  may spread 

over  a  whole f i e l d  of  co t ton .  Severely in fe s t ed  p l an t s  may be 

s tunted  and t h e  s tand  of  co t ton  may be reduced t o  such a  l e v e l  t h a t  

resowing i s  necessary. 

Larvae and adu l t  t h r i p s  a t t ack  t h e  co t ton  p l an t  by p i e rc ing  

t h e  t i s s u e  of  t h e  leaves and feeding on t h e  c e l l  sap.  

Heavy i n f e s t a t i o n  gives t h e  p l a n t s  a  s i l v e r y  appearance. Later 

t h e  leaves  become dark o l i v e  o r  brown i n  co lo r ,  s h r i v e l ,  and f a l l  

o f f .  Early-sowing co t ton  v a r i e t i e s  a r e  l e s s  sub jec t  t o  i n f e s t a t i o n  

than late-sowing v a r i e t i e s .  Proper i r r i g a t i o n  and f e r t i l i z a t i o n  

allow t h e  p l an t  t o  t o l e r a t e  i n f e s t a t i o n .  

Control : 

Spraying of  i n fe s t ed  f i e l d s  with recommended i n s e c t i c i d e s .  

3 .  Cotton Aphid, (Aphis gossypii Glover) 

Cotton seedl ings  a r e  subjected t o  i n f e s t a t i o n  with t h e  co t ton  

aphid during Apri l  and May. In fe s t a t ion  on developed co t ton  p l a n t s  

i s  a l s o  not  uncommon. 

Aphids can be seen i n  good number on t h e  lower su r f ace  of  

co t ton  leaves.  They a r e  r e l a t i v e l y  l a r g e  i n  s i z e ,  and green o r  

ol ive-green i n  co lo r .  With i t s  p ie rc ing ,  sucking mouthpart, t h e  

i n s e c t  sucks t h e  p l a n t  sap. A s  a  r e s u l t ,  i n f e s t e d  leaves of cot-  

ton  seedl ings  c u r l .  When cot ton  i s  a t tacked  by aphids i n  l a t e  sum- 

mer, t h e  pes t  u sua l ly  i n f e s t s  t h e  leaves and growing tops .  With 

heavy i n f e s t a t i o n ,  leaves become reddish and then yel lowish,  and 



may f a l l  o f f .  Fungus growth a s s o c i a t e d  with t h e  honey-dew e x c r e t i o n  

of t h e  aph ids  can be seen cover ing t h e  i n f e s t e d  p l a n t  p a r t s .  

A r e s u l t  of aphid i n f e s t a t i o n  i s  t h e  sma l l e r  s i z e  o f  developed 

b o l l s  and a  decrease  i n  c o t t o n  y i e l d .  

Contro 1 : 

Spraying of i n f e s t e d  c o t t o n  f i e l d s  by t h e  recommended 

i n s e c t i c i d e s .  

4 .  Cotton Leafworm (Spodoptera l i t t o r a l i s  Bois) 

The co t t on  leafworm i s  t h e  most s e r i o u s  co t t on  p e s t  i n  Egypt. 

I t  i s  extremely phytophagous, having a  wide range of  hos t  p l a n t s  

among f i e l d  c rops .  

Eggs of S. Z i t t o m Z i s  a r e  l a i d  i n  masses on t h e  unders ide  o f  

co t t on  l e aves .  The number of eggs i n  one mass v a r i e s  between 250 

and 350 eggs and one female may l ay  between 1000 and 2000 eggs.  

Eggs hatch a f t e r  a  per iod  of  2  t o  4 days and newly hatched 

l a r v a e  feed  f i r s t  on t h e  l e a f  where t h e  egg mass i s  depos i t ed .  

Af te r  a  few days ,  l a r v a e  a r e  s c a t t e r e d  t o  a t t a c k  t h e  l eaves  of t h e  

whole p l a n t .  Larvae devour t h e  l e aves  completely and make t h e i r  

way i n t o  young shoo t s  and f lower  buds.  Growth of i n f e s t e d  p l a n t s  

i s  r e t a r d e d ,  and a s  a  r e s u l t  t h e  c rop  y i e l d  is  a f f e c t e d ,  p a r t i c u -  

l a r l y  i f  f lower  buds o r  b o l l s  a r e  i n f e s t e d .  

The l a r v a l  d u r a t i o n  l a s t s  about 15  t o  20 days .  Full-grown 

l a r v a e  l e ave  t h e  p l a n t  and burrow i n t o  t h e  s o i l  t o  a  depth of 2  t o  

3  cm. i n  o rde r  t o  pupate .  The pupal s t a g e  l a s t s  between 7 and 15  

days.  

The c o t t o n  leafworm i s  a c t i v e  a l l  y ea r ,  b u t  Winter gene ra t i ons  

develop s lowly i n  comparison with  Summer gene ra t i ons .  In  g e n e r a l ,  

t h e  i n s e c t  has  7 genera t ions  a  yea r ,  t h r e e  o f  them on c o t t o n .  

Control  measures : 

P. Hand-picking of  egg masses has  proved t o  be a  reasonable ,  e f f i -  

c i e n t  c o n t r o l  measure when done dur ing  June and J u l y .  Th is  

method, a l though l abo r ious ,  saves  t h e  t r o u b l e s  which accompany 

t h e  use  o f  chemicals .  



6 .  Chemical con t ro l  i s  used when l a r v a e  o f  d i f f e r e n t  ages a r e  

seen s c a t t e r e d  on co t ton  leaves i n  t h e  f i e l d .  

5. Lesser Cotton Leafworm (Spodoptera exigwt) 

This i n s e c t  i s  very s i m i l a r  i n  feeding h a b i t s  t o  t h e  co t ton  

leafworm, but  is  l e s s  harmful t o  co t ton  p l a n t s .  I t  appears  i n  co t -  

ton  f i e l d s  e a r l y  i n  t h e  season. I t  l ays  i t s  eggs e i t h e r  on t h e  

lower su r f aces  of p l a n t  l eaves  o r  on the  leaves  of c e r t a i n  weeds 

i n  t h e  co t ton  f i e l d s .  Eggs a r e  l a i d  i n  masses of 20 t o  70 eggs 

each. One female moth may l a y  a s  many a s  500 eggs.  

Eggs hatch a f t e r  2  t o  4 days and young l a r v a e  feed f i rs t  on 

t h e  lower l e a f  epidermis.  When they grow up they  p i e r c e  t h e  leaves  

and sometimes devour t h e  whole l e a f ,  except t h e  r i b s .  

Larvae reach matur i ty  a f t e r  10 t o  15 days.  They pupate  i n  t h e  

s o i l  and moths emerge a f t e r  about a  week. 

Control Measures: 

This i n s e c t  i s  con t ro l l ed  i n  t h e  same manner a s  t h e  co t ton  

leafworm: egg-masses a r e  hand-picked along with t hose  of t h e  co t ton  

leafworm, and t h e  same chemicals a r e  e f f e c t i v e  i n  c o n t r o l l i n g  both 

i n s e c t s .  

6 Pink Bollworm (Pectinophora gassypieZZa) 

Larvae o f  t h e  pink bollworm feed upon co t ton  squares ,  blooms 

and seeds wi th in  t h e  growing b o l l .  In  add i t i on  t o  t h e  d e s t r u c t i o n  

of  l i n t  and seeds,  t h e  q u a l i t y  o f  t h e  picked l i n t  i n  heavi ly  i n f e s -  

t e d  f i e l d s  i s  a l s o  lowered. A s  a  r e s u l t  of  i n f e s t a t i o n ,  fungi f i n d  

an easy e n t r y  t o  t h e  b o l l s  through t h e  holes  made by t h e  l a rvae ,  

causing t h e  whole b o l l  o r  one of t h e  l ocu l e s  t o  r o t .  

I n  some cases ,  squares  a r e  completely destroyed and shed. I f  

t h e  i n f e s t e d  square does not  shed, a  r o s e t t e  bloom r e s u l t s .  Such 

blooms have p e t a l s  t i e d  t oge the r  with s i l k e n  th reads .  They do not  

open normally. The r o s e t t e  bloom i s  a  t y p i c a l  s i g n  of pink b o l l -  

worm i n f e s t a t i o n .  

I n f e s t a t i o n  by t h e  f i r s t  genera t ion  o f  t h e  pink bollworm s t a r t s  

a s  e a r l y  a s  May o r  June and increases  gradua l ly  with t h e  advance- 

ment o f  t h e  co t ton  season and t h e  development of  t h e  p l a n t .  The 



peak o f  abundance of  t h i s  i n s e c t  i n  Egypt occurs  during September. 

Percentages of i n f e s t a t i o n  range from about 1% i n  June t o  90% i n  

September, i f  no cont ro l  measures a r e  followed. 

Female moths o f  t h e  pink bollworm l ay  from 50 t o  300 eggs 

over a per iod  of 8 days.  Eggs hatch i n  4 t o  5 days.  The l a r v a e  

feed  i n s i d e  co t ton  squares ,  blooms o r  b o l l s  f o r  10 t o  14 days and 

then pupate i n  t h e  s o i l .  Normally, 8 days a r e  requi red  f o r  pupal 

development. Larvae of t h e  pink bollworm pass  a per iod  o f  diapause 

of  varying lengths  i n  a f u l l - f e d  s t a t e .  This per iod  is  termed t h e  

" r e s t i ng  stage".  Most of  t h e  diapausing l a rvae  pass  t h e  win te r  i n  

t h e  b o l l s  i n  which they  have developed. However, some may pass  t h e  

win te r  i n  t h e  co t ton  seeds,  i n  t h e  t r a s h  i n  f i e l d s  o r  a t  g i n s  o r  i n  

cracks i n  t h e  s o i l .  A l a r v a  may h ibe rna t e  i n  a s i n g l e  seed o r  it 

may p u l l  two hollowed-out seeds toge ther  and u n i t e  them by spinning 

a continuous cocoon within t h e  c a v i t y  of  t h e  two seeds.  

Some diapausing l a rvae  may not pupate u n t i l  i n  t h e i r  second 

year  of l i f e .  

Control Measures : 

A. Cul tura l  Methods : 

1. Early-maturing v a r i e t i e s  of  co t ton  escape high i n f e s t a t i o n  

l a t e  i n  t h e  season. 

2 .  Ear ly  sowing, f o r  e a r l y  matur i ty .  

3.  Col lec t ing  and burning in fe s t ed  b o l l s  a f t e r  t h e  co t ton  sea-  

son is over  he lps  t o  reduce t h e  source o f  i n f e s t a t i o n  f o r  

t h e  following year .  

4.  Seeds of co t ton  a r e  heated f o r  5 minutes i n  co t ton  g ins  t o  

a temperature o f  56 t o  5 9 ' ~ .  The ginning season should end 

before  Apr i l .  

B.  Chemical Control :  

Cotton is  sprayed p e r i o d i c a l l y  t h r e e  t o  fou r  t imes t o  cont ro l  

both t h e  pink and t h e  spiny bollworms. The f i r s t  app l i ca t i on  

s t a r t s  when t h e  i n f e s t a t i o n  reaches 10% i n  green b o l l s  i n  t h e  



f i e l d  (about mid-July). More than one i n s e c t i c i d e  i s  used per  

f i e l d  t o  avoid o r  delay the  development of  r e s i s t ance  t o  the  

i n s e c t i c i d e s  used. Cer ta in  chemicals ( e f f ec t ive  a l s o  on the  

co t ton  leafworm) a r e  used when co t ton  is in fe s t ed  with the  l a t -  

t e r  i n s e c t  l a t e  i n  t h e  season. The recommended i n s e c t i c i d e s  

a r e  l i s t e d  below. 

7 .  Spring Bollworm (Earias insuZma Bois) 

In i t s  younger s t ages ,  t he  spiny bollworm commonly a t t a c k s  

terminal growing po in t s ,  feeding on unexpanded l e a f l e t s  and t i n y  

squares.  Older l a rvae  a t t ack  t h e  well-developed squares,  l a r g e r  

flower buds and small b o l l s .  

The spiny bollworm tends t o  foul  a  b o l l  more than a  pink bo l l -  

worm does. This i s  perhaps due t o  the  f a c t  t h a t  t h e  spiny worm i s  

bigger i n  s i z e  and feeds more on t h e  unr ipe  co t ton  f i b e r s .  Further- 

more, it a t t a c k s  more than one b o l l  t o  complete i t s  development, 

while the  pink bollworm feeds and develops i n  one b o l l  only.  The 

presence of  d i r t y  excrement i n s i d e  and outs ide  t h e  b o l l s  and the  

l a r g e  i r r e g u l a r  entrance holes  make it easy t o  i d e n t i f y  the  work of 

t h i s  pes t .  

In  s p i t e  of t h e  f a c t  t h a t  the  indiv idual  spiny worm i s  more 

des t ruc t ive  than t h e  individual  pink worm, the  populat ion of t h e  

spiny bollworm i n  Egypt i s  very much l e s s  than the  population of 

t he  pink bollworm. The dens i ty  of t h e  spiny bollworm populat ion,  

however, is  increasing considerably i n  Southern Egypt, and t h e  r a t i o  

between t h e  i n s e c t s  may now be i n  favor of t h e  spiny bollworm south 

of Qena Governorate. 

Eggs of t he  spiny bollworm a r e  usual ly  deposited on t h e  b o l l s  

and small leaves and buds a t  t he  growing po in t s  of t h e  main stem 

and branches. Eggs a r e  l a i d  s ing ly ,  and poss ib ly  a l so  i n  p a i r s .  

One female l ays  about 200 eggs. During summer, eggs hatch 

within 3 t o  4 days. The l a rva  completes i t s  development i n  two 

weeks during summer and i n  a  somewhat longer time i n  co lder  condi t ions .  

The full-grown spiny bollworm leaves t h e  b o l l s  and seeks a  s i t e  

t o  sp in  i t s  cocoon. This may occur anywhere on t h e  p l an t  o r  among 

f a l l e n  leaves below t h e  p l a n t .  The pupal durat ion l a s t s  between 9 

and 11 days. The i n s e c t  has 5 t o  6 generat ions a  year .  



Table 1. INSECTICIDES RECOFrlP.1ENDED IN EGYPT 

FOR THE CONTROL OF COTTON INSECTS 

1979 SEASON 

Insec t  

Cutworm 

Cutworms 

Aphid and t h r i p s  

Aphid + sp ide r  

mites  

Thrips 

Cotton 

leafworm o r  

l e s s e r  leafworm 

Bollworms and 

Insec t i c ides  

Endrin 50% W. P. , 1 kglfed o r  

Endrin 19.5% e . c .  , 2.5 L/fed. 

Endrin/ Bedrin, 1 .5  Llfed 

Kalthane S ,  1 L/fed 

Golecron 50%, 0.5 Llfed o r  

Folimat 80%, 0.5 L/fed o r  

Kelval 40%) 0 .5  Llfed o r  

Zolon 30% W.P., 0.5 kg/fed 

Novacron 40%, 400 cm3/fed o r  

Tamaron SO%, 500 cm3/fed o r  

Folimat 80%, 250 cm3/fed o r  

Endrin/Bedrin 20 : 20, 1 . 5  L/fed o r  

Azodrin 40%, 500 cm3/fed o r  

Kalthane S, 1 Clfed 

Cyolane, 1 . 5  L/fed 

Cytrolane, 1.75 Llfed o r  

l a t e  i n f e s t a t i o n  

of  co t ton  l e a f -  

worm 

Dursban 40.8% e.  c .  , 1 l l f e d  o r  

Endrin/ Bedrin, 2.5 blfed o r  

Tamaron/Gusathion, 2 Llfed o r  

Novacron 40%, 1 .5  L/fed o r  

Gusathion 20%, 3 Llfed. 



B. MAIZE INSECTS 

Maize i s  one o f  t h e  most important ce rea l  crops i n  Egypt. 

I t  is  the  main crop used f o r  bread-making i n  most r u r a l  a r e a s .  

Furthermore, green maize p l a n t s  a r e  used a s  a forage crop f o r  

c a t t l e .  This crop, however, i s  suscep t ib l e  t o  a l a r g e  number 

o f  p e s t s  which cause an average reduct ion t o  i t s  y i e l d  amounting 

t o  25 percent .  

The most important corn p e s t s  a r e :  

( i )  Corn Borers: 

Three borers  a r e  known t o  a t t a c k  maize i n  Egypt. They a r e  

d e s t r u c t i v e  t o  t he  maize crop, p a r t i c u l a r l y  i n  Lower Egypt and 

i n  t h e  northern p a r t  o f  t h e  country. Their  damage d i f f e r s  g r e a t l y  

according t o  t h e  d a t e  o f  sowing, t o  t h e  p reva i l i ng  borer  where t h e  

maize i s  sown, and t h e  environmental condi t ions .  

a .  Pink Borer ( S e s d a  cretica Led.) 

The pink bo re r  (Sesamia cretica Led.) i s  common a l l  

over t h e  country.  I t  a t t a c k s  sugarcane and o t h e r  graminous 

weeds i n  add i t i on  t o  maize. 

L i fe  Cycle and Nature of I n f e s t a t i o n :  

Female moths l ay  t h e i r  eggs i n  masses of  15 t o  20 eggs on 

corn t h a t  i s  15 t o  35 days o l d .  No eggs a r e  l a i d  on corn o l d e r  

than 35 days, except l a t e  i n  t h e  season when eggs o f  t h e  l a s t  gene- 

r a t i o n  a r e  l a i d .  Larvae from t h e  p a r t i c u l a r  eggs undergo h iber -  

na t ion .  Egg masses a r e  l a i d  on t h e  inner  su r f ace  o f  t h e  leaf -shea th  

of  t h e  first  t h r e e  leaves  on t h e  p l a n t s .  Eggs o f  one c l u s t e r  a r e  

separa ted  and a r e  arranged mostly i n  two i r r e g u l a r  longi tudina l  

rows. The egg is near ly  round i n  shape and s l i g h t l y  l e s s  than 1 mm 

i n  diameter.  

The incubat ion period v a r i e s  between 3 t o  7 days, depending 

upon t h e  temperature.  The newly hatched l a rvae  first  feed on t h e  

egg s h e l l ,  then  bore d i r e c t l y  through t h e  stem which, a t  t h a t  t ime, 

is  composed of r o l l e d  leaves  surrounding t h e  growing p o i n t .  Up t o  

t h i s  s tage ,  i n f e s t a t i o n  does not show on t h e  ou t s ide ,  but  a few days 

l a t e r ,  small  ho le s  can be seen on t h e  l e a f  blades arranged i n  

t r ansve r se  rows. On examining an in fe s t ed  p l a n t ,  t h e  ho le s  through 



which young l a rvae  entered t h e  stem can be seen.  These lead  t o  

t h e  l a rvae  themselves, which feed i n  tunnels  made i n  t h e  folded 

leaves which form the  stem. The la rvae  may cont inue t o  feed up- 

wards, destroying the  growing poin t  of t h e  p l a n t .  The p l a n t  then 

wi thers  and can be e a s i l y  detached. This phenomenon i s  known as  

"dead h e a r t .  " 
Infes ted  o lde r  p l a n t s  show externa l  holes  which lead t o  b i g  

tunnels  i n  t h e  internodes of t he  maize stems. These p l a n t s  a r e  

i n fe s t ed  by l a rvae  migrating from younger p l a n t s ,  s ince  no eggs 

a r e  l a i d  on o ld  p l a n t s .  The borer  may a l s o  a t t a c k  t h e  e a r ,  feed 

on t h e  kerne ls  o r  bore i n t o  t h e  ea r  cob. 

The la rvae  become f u l l y  developed within 3 t o  4 weeks. They 

reach about 3 .5 cm i n  length and have a  pinkish co lo r .  Pupation 

takes  p lace  i n s i d e  t h e  p l an t .  The moths emerge 7 t o  10 days l a t e r  

and leave t h e  hos t  p l an t  t o  i n f e s t  o the r  p l a n t s .  

L i fe  History:  

The number of  generat ionsofSesanria  c r e t i c a  under f i e l d  condi- 

t i o n s  i n  t h i s  country i s  not  d e f i n i t e l y  known, although t h e r e  a r e  

some ind ica t ions  t h a t  4 t o  5 generat ions may be presented every 

year .  

The f u l l y  grown l a rvae  of t he  l a s t  generat ion h ibe rna t e  i n s i d e  

t h e  corn s t a l k s  o r  below t h e  s o i l  l e v e l  i n s i d e  corn r o o t s .  The 

la rvae  may a l s o  overwinter i n  g a l l e r i e s  between kernel  rows o r  with- 

i n  t h e  cob- core.  

b. Purple- Lined Borer (Chi20 agamemnon B l  es  . ) 
The purple  l i n e d  borer  (Chi20 agamemnon Bles.)(sometimes c a l -  

l ed  t h e  r ice-s tem borer)  i s  considered the  most i n j u r i o u s  p e s t  t o  

maize i n  Egypt. I t  i s  q u i t e  common i n  Lower and Middle Egypt. In 

1967, t h i s  borer  was a l s o  repor ted  a t t ack ing  sugarcane and maize 

i n  Sohag Governorate, and r ecen t ly  it reached t h e  northern d i s t r i c t s  

of Qena Governorate i n  Upper Egypt. I t  i s  thought t h a t  c e r t a i n  

c l ima t i c  f ac to r s ,  mainly humidity and temperature,  have changed i n  

Upper Egypt i n  t he  l a s t  few years  t o  favor  t h e  borer .  Changes i n  

t h e  c l ima t i c  f a c t o r s  a r e  mainly due t o  converting bas in  lands t o  a  

system of  r egu la r  c u l t i v a t i o n  which i r r i g a t e s  i n  Summer with t h e  

reserved water behind t h e  High Dam. 



Life  Cycle and Nature of In fe s t a t ion :  

The female moth normally lays  i t s  eggs on corn p l an t s  ranging 

between 1 and 2.5 months o l d  and r a r e l y  a t  an e a r l i e r  o r  a  l a t e r  

s tage .  Eggs a r e  mainly deposited on t h e  upper s i d e  of t h e  l e a f  

blades,  preferably  those  near t h e  growing point  of t h e  p l a n t .  The 

eggs a r e  f l a t ,  oval and pear ly  white i n  co lor ,  with l i g h t  shades 

of yellow-green overlapping. F i f t een  eggs, on t h e  average, a r e  

found i n  one egg mass. 

Eggs hatch 3 t o  6 days a f t e r  depos i t ion .  The newly hatched 

la rvae  crawl towards t h e  stem t o  invade and feed on the  l e a f  sheaths 

of t h e  lower leaves and frequently i n  t h e  p lant  whorl.  After  3 t o  

5 days, t h e  la rvae  i n  the  second o r  t h i r d  i n s t a r  bore through t h e  

stem. They normally invade an internode a t  a  poin t  near t he  node, 

then burrow downwards, and - before reaching t h e  lower node - 
s t a r t  feeding i n  a  c i r c u l a r  manner around t h e  inner  periphery of 

t h e  stem. This g i r d l i n g  phenomenon i s  a c h a r a c t e r i s t i c  f e a t u r e  of 

Chilo i n f e s t a t i o n .  I t  causes weak poin ts  so  t h a t  i n fe s t ed  p l a n t s  

break by t h e  ac t ion  of  wind o r  any o the r  mechanical means. 

The l o s s  i n  crop y i e l d  due t o  g i r d l i n g  reaches i t s  maximum 

when g i r d l i n g  takes  p lace  i n  a  poin t  below t h e  ear  before it i s  

formed . 
This borer  a l s o  a t t a c k s  the  ea r s ,  tunnel l ing  between kerne l  

rows o r  through t h e  cob. The s i z e  of t h e  e a r  i s  g r e a t l y  reduced i f  

t h e  la rvae  bores through t h e  ea r  shank. Larval tunnels  a l s o  a r e  

common a t  t h e  lower i n s t a r  nodes of t h e  p l an t  o r  i n s i d e  the  roo t s .  

The mature la rvae  i s  creamy i n  co lor  with 5 purple longi tudina l  

s t r i p s  on i t s  dorsa l  sur face .  The l a r v a l  s t age  may be completed i n  

15 days and pupation takes  place in s ide  t h e  stem. The pupal s t age  

l a s t s  f o r  5 t o  8 days a f t e r  which t h e  moth emerges. 

Seasonal History:  

The number of generat ions is not  ye t  known with c e r t a l n t y ,  but  

it appears t o  be 4 t o  6 generat ions a  year .  The full-grown la rvae  

of  t h e  l a s t  generat ions h iberna te  i n  t h e  same overwintering s i t e s  

a s  Sesamia c r e t i c a .  



c .  European Corn Borer {Ostrinia nubiZaZis (Hbn)} 

The European corn borer  {Ostrinia nubiZaZis (Hbn) 1 is  common 

i n  Lower and Middle Egypt up t o  Beni Suef Governorate. The north-  

e n  regions of t h e  Delta  a r e  s e r ious ly  in fe s t ed ,  but t h e  degree o f  

i n f e s t a t i o n  gradual ly  decreases  t o  t h e  south.  

L i fe  Cycle and Nature of  I n f e s t a t i o n :  

This i n s e c t  a t t a c k s  maize when it  i s  a t  l e a s t  two f e e t  high,  

o r  35 days a f t e r  p lan t ing .  The eggs a r e  normally deposi ted near  

t h e  middle r i b  on t h e  under s i d e  of  corn leaves i n  c l u s t e r s  of  15 

t o  25, overlappipgl ike t h e  sca l e s  of a  f i s h .  

Clus te rs  a r e  f l a t  and measure approximately 6 mm i n  diameter.  

They a r e  waxy and white i n  co lo r ,  but eggs t h a t  a r e  about t o  hatch 

have d i s t i n c t  black centers  caused by t h e  black heads of  t h e  l a r -  

vae v i s i b l e  through t h e  t rans lucent  s h e l l .  

The eggs hatch i n  3 t o  7 days, depending upon weather 

condi t ions .  Young l a rvae  then move mainly t o  t h e  p l an t  whorls and 

f requent ly  t o  t h e  l e a f  sheath.  Af te r  a  few days, l e a f  feeding can 

be seen a t  t he  base of  t h e  l e a f  blades surrounding the  p l an t  whorl. 

As t h e  l a rvae  reach t h e  i n s t a r  they burrow i n t o  t h e  s t a l k  of t h e  

maize p l a n t .  

Larvae mostly invade t h e  upper p a r t s  of t h e  maize s t a l k s ,  

making tunnels  f u l l  of sawdust-like f r a s s .  S t a lk  tunne l l i ng  

r e s u l t s  i n  des t ruc t ion  o f  food conducting channels.  This weakens 

t h e  p lan t  and reduces t h e  y i e l d .  

They may a l s o  tunnel i n  t he  e a r  shank and prevent t h e  proper 

development of t h e  e a r .  Larvae feed a l s o  on t h e  kerne ls  o r  bore 

i n t o  t h e  e a r  cob. Tunnelling i n  those s t a l k s  which ca r ry  t a s s e l s  

causes t h e  s t a l k s  t o  break o r  bend down. The lower internodes of  

t h e  corn p l an t  and the  roo t s  a r e  f requent ly  f r e e  of  i n s e c t  invasion.  

The l a rvae  a r e  greyish o r  pinkish i n  co lor  and have dark 

spots  on t h e  dorsa l  su r f ace  (6 on each body segment). 

Seasonal History:  

I t  i s  bel ieved t h a t  Oscrinia nubiZaZis has 3 t o  4 genera- 

t i o n s  a  year  i n  Egypt. This i n sec t  overwinters a s  a  fullgrown 

l a rvae  i n s i d e  corn s t a l k s ,  i n  g a l l e r i e s  between kernel  rows o r  

i n s i d e  t h e  cob. 



d. Control measures f o r  corn bo re r s :  

Mechanical, chemical, c u l t u r a l  o r  o t h e r  means of  con t ro l  a r e  

based upon t h e  behavior of  t h e  p e s t  a t  i n j u r i o u s  s t a g e s  and i t s  

overwitner ing s i t e s .  Measures p rac t i ced  i n  c o n t r o l l i n g  corn bo re r s  

a r e  : 

1. Date of Sowing: 

S tudies  on t h e  r e l a t i o n s h i p  between t h e  da t e  o f  corn 

sowing and i n f e s t a t i o n  with corn bo re r s  i n  Egypt i n d i c a t e  

t h a t  : 

a .  Maize p lan ted  a s  e a r l y  as  l a t e  March o r  during Apr i l  i s  

subjec ted  t o  high i n f e s t a t i o n  with Sesamia cret ica.  In  

most cases ,  these  crops need i n s e c t i c i d a l  t rea tments  t o  

con t ro l  t h i s  bo re r .  Maize sown i n  Lower Egypt dur ing  

March i s  moderately a t tacked  with Ostrinia nubiZaZis. 

The i n f e s t a t i o n  by t h i s  p e s t  gene ra l l y  does no t  reach 

t h e  economic l e v e l .  

b .  Maize p lan ted  during May t o  mid-June i s  s l i g h t l y  i n f e s t e d  

with corn bo re r s  and normally such crops do not r e q u i r e  

chemical t rea tments .  

c .  Maize sown during J u l y  t o  e a r l y  August i s  s eve re ly  

a t tacked  by Chilo agamemnon and Ostrinia nubilaZis and 

i n s e c t i c i d a l  app l i ca t i ons  should be appl ied  t o  con t ro l  

t he se  i n s e c t s .  I n f e s t a t i o n  with S. cretica on corn sown 

during t h i s  per iod i s  mostly low and does not  r equ i r e  

any con t ro l  measures. I t  i s  suggested,  t h e r e f o r e ,  t h a t  

farmers should p l a n t  t h e i r  corn from May t o  e a r l y  June 

t o  avoid high i n f e s t a t i o n  with b o r e r s .  Maize observa- 

t i o n  f i e l d s  a r e  sown i n  c e r t a i n  d i s t r i c t s  i n  t h e  Del ta  

and Middle Egypt t o  r e g u l a t e  t h e  chemical con t ro l  o f  

corn bo re r s .  

2 .  Eradica t ion  of  t h e  Overwintering Larvae: 

The l a r v a l  overwinter ing i n s i d e  t h e  corn s t a l k s  and i n  

corn s t a l k s  and i n  corn r o o t s  l e f t  i n  t h e  f i e l d  a f t e r  ha rves t  

was mentioned above. Moths o f  Sesamia developing from t h e  

h ibe rna t ing  l a rvae  emerge during March and Apr i l ,  whi le  Chilo 



moths appear during May and Ost r in ia  moths emerge l a t e  i n  

April  and e a r l y  i n  May. Maize s t a l k s  used a s  fue l  by t h e  

farmers should, t he re fo re ,  be consumed before March t o  g e t  

r i d  of  t h e  overwintering la rvae  i n s i d e  these  s t a l k s .  Maize 

roo t s  l e f t  i n  t he  f i e l d s  should a l s o  be co l l ec t ed  and burned 

when preparing the  f i e l d  f o r  t h e  following crop. 

3. Chemical Control : 

Four app l i ca t ions  a r e  necessary t o  ob ta in  good con t ro l  

when high i n f e s t a t i o n  with corn borers  a r e  expected. The 

f i r s t  two app l i ca t ions  a r e  mainly done f o r  Sesamia con t ro l .  

The f i r s t  i s  c a r r i e d  out when maize i s  20 days o ld  (or  about 

one foot  high) while t he  second i s  done 10 days l a t e r .  Siev- 

ing 85% wettable  powder a t  t he  r a t e  of 3  kg per  feddan i n  150 

l i t e r s  of water i s  recommended i n  t hese  app l i ca t ions .  The 

t h i r d  and four th  app l i ca t ions  a r e  c a r r i e d  out  when maize i s  

45 and 60 days o ld ,  r e spec t ive ly ,  and a r e  done mainly t o  cont-  

r o l  C h i 2 0  and O s t r i n i a .  DDT 50% wettable  powder a t  t h e  r a t e  

of 3  kg per  f e d d m  i n  300 t o  400 l i t e r s  of water i s  recom- 

mended i n  t hese  two app l i ca t ions .  I t  should be noted t h a t  

i n s e c t i c i d a l  app l i ca t ion  i n  corn f i e l d s  i s  very much e a s i e r  

when corn i s  planted i n  rows. I t  i s  a l s o  of  g rea t  importance 

t o  mention t h a t  corn p l a n t s  t r e a t e d  with recommended chemi- 

c a l s  should not be used a s  food f o r  c a t t l e .  - 

4. Development of Pest  Res is tan t  Maize Var i e t i e s :  

None of t h e  corn v a r i e t i e s  i n  commercial use now i n  Egypt 

shows any tendency t o  r e s i s t  corn borers .  A program i s  propo- 

sed t o  develop new v a r i e t i e s  which r e s i s t  t h e  b o r e r s t  a t t a c k .  A r e -  

search team cons i s t i ng  of a  p lan t -breeder ,  an entomologist and 

a  p l an t  pa tho log i s t  would work toge ther  on t h i s  p r o j e c t .  

5 .  Biological Control : 

A survey of  preda tors  and p a r a s i t e s  which a t t ack  corn bor- 

e r s  i n  Egypt i s  not y e t  completed. However, t h e  following i s  

a  l i s t  of p a r a s i t e s  known t o  a t t a c k  corn borers :  



Trichogrma evane scens On eggs 

Pimpla sp.  On la rvae  and pupae 

Microbracon brewicornis On la rvae  and pupae 

Apante Ze Zs sp  . On la rvae  of Sesamia 

Pk.tqte.tenarnua h&a On eggs o f  Sesamia 

Cmonoriwn esemita On pupae of Sesamia 

( i  i) .Corn aphid 

Maize can be in fe s t ed  by the  corn aphid RepaZosiphwn m i d i s  a t  

any time, but  t h e  i n f e s t a t i o n  usual ly  occurs immediately a f t e r  

t a s se l ing .  Infested corn shows numerous greenish o r  greenish-blue 

aphids on t h e  t a s s e l  and upper leaves.  Infes ted  corn leaves a r e  

f requent ly  mottled with yellowish patches.  They soon t u r n  black a s  

a r e s u l t  of heavy fungal growth following the  excre t ion  of honey- 

dew. Under favorable condit ions,  the  aphid w i l l  mult iply r ap id ly ,  

and i n f e s t a t i o n  may se r ious ly  i n t e r f e r e  with the  p o l l i n a t i o n  of  corn. 

This i n s e c t  i s  most common on corn planted during Ju ly  and August. 

I t  appears i n  these  f i e l d s  l a t e  i n  August and during September. 

Control Measures: 

1. Early Plant ing 

Corn planted during May o r  ea r ly  i n  June i s  less subjec t  t o  

severe i n f e s t a t i o n  than c o n  planted during Ju ly  and August. 

2. Cutting the  in fe s t ed  t a s s e l s  a s  soon a s  they show i n f e s t a t i o n  

and burning them outs ide  the  f i e l d  can cont ro l  l i g h t  o r  moderate 

i n f e s t a t i o n s .  No more than 25% o f  the  t a s s e l s  should be removed. 

3. In cases of heavy i n f e s t a t i o n ,  i n fe s t ed  corn should be sprayed 

with melathion 97% a t  t h e  r a t e  of 1% l i t e r s  per  fed&. 



C .  RICE INSECTS 

Rice i s  a very important  c e r e a l  c rop  i n  Egypt. I t  i s  t h e  

second export  c rop  i n  t h i s  count ry .  I t s  y e a r l y  c u l t i v a t e d  a r e a  

has  inc reased  r e c e n t l y  t o  reach  about 1 . 2  m i l l i o n  a c r e s .  Fur ther -  

more, r i c e  grows wel l  i n  newly recla imed land ,  where a  c e r t a i n  s a l i -  

n i t y  e x i s t s  i n  t h e  s o i l  t h a t  p r even t s  t h e  succe s s fu l  growth o f  most 

o t h e r  c rops .  

The Major I n sec t  Problems o f  Rice i n  Egypt Are: 

1. Bloodworms (Chironomus sp.  ) 

Larvae of a  c e r t a i n  spec iesof  Chironomus, commonly c a l l e d  

"bloodworms", occur  i n  r i c e  f i e l d s  i n  s a l i n e  s o i l s  o r  i f  i r r i g a t e d  

from dra inage  cana l s .  Such cond i t i ons  p r e v a i l  on t h e  newly reclaimed 

lands  i n  t h e  nor thern  r eg ion  of  t h e  count ry .  

Chironomus l a r v a e  c u t  and de s t roy  t h e  r o o t l e t s  o f  young seed- 

l i n g s  i n  r i c e  n u r s e r i e s .  The a f f e c t e d  s eed l i ngs  l o s e  t h e i r  a t t a c h -  

ment t o  t h e  s o i l ,  f l o a t  on t h e  s u r f a c e  o f  t h e  water  and d r i f t  t o  

t h e  co rne r s  o f  t h e  r i c e  p l o t s .  Larvae may a l s o  feed  on t h e  s t a r c h y  

con ten t  of t h e  r i c e  g r a i n .  

Life QcZe  an@ SeasonaZ His to ry  

Eggs of t h i s  i n s e c t  embedded i n  g e l a t i n o u s  m a t e r i a l  a r e  l a i d  

by female f l i e s  on t h e  s u r f a c e  o f  t h e  wate r .  They a t t a c h  themselves 

t o  anything f l o a t i n g  u n t i l  they  ha t ch .  They may be swept away along 

with running water  i n t o  d ra inage  d i t c h e s  and may f a i l  t o  ha tch  i f  

they  come t o  r e s t  on d ry  land.  

The incuba t ion  pe r i od  of  eggs ranges  between 2 . 2  and 4 . 5  days ,  

according t o  weather cond i t i ons .  A t  t h e  end o f  t h e  i ncuba t i on  pe r -  

i od ,  t h e  small  l a r v a e  escape by b u r s t i n g  t h e  eggshe l l  and swimming 

c l o s e  t o  t h e  s u r f a c e  o f  t h e  wate r .  

The l a r v a l  s t a g e  l a s t b  between 1 2  and 18 days .  S h o r t l y  before  

pupa t ion ,  t h e  t h o r a c i c  r eg ion  o f  t h e  l a r v a e  becomes swollen and i t s  

segments l o s e  t h e i r  d i s t i n c t i o n .  The l a r v a l  c u t i c l e  i s  then  r e t  - 

r a c t e d  and i s  rep laced  by t h e  pupal c u t i c l e .  The pupae l i e  h a l f  



buried i n  t h e  mud a t  t h e  bottom of  the  water with t h e i r  thorax and 

r e sp i r a to ry  f i laments  p ro jec t ing  outwards. The pupal s t age  l a s t s  

between 4  and 8  days according t o  weather condit ions.  

As the  pupal development comes t o  an end, t h e  pupa f l o a t s  t o  

t h e  water sur face .  A longi tudina l  s p l i t  occurs along t h e  tho rac ic  

dorsum through which t h e  f l y  can make her  escape. Female f l i e s  l i v e  

f o r  2 t o  3 . 9  days while males l i v e  from 0 . 4  t o  1 . 5  days. 

Mating does not occur i n  c a p t i v i t y .  I t  occurs while f l i e s  a r e  

on the  wing i n  swarms hovering near the  water sur face  a t  dusk. 

The insec t  overwinters a s  f u l l  grown la rvae  buried i n  t h e  mud 

a t  t h e  bottom of  deep pools o r  water streams. 

Hibernation s t a r t s  around mid-December and ends i n  e a r l y  March. 

The number of  generat ions per  year i s  hard t o  f igu re  out because of 

overlapping i n  t h e  f i e l d .  Duration of the  l i f e  cyc le  suggests ,  

however, t h a t  under normal condit ions the re  might be 9 generat ions 

per  year .  

Control Measures: 

1 .  Not p lant ing  r i c e  nu r se r i e s  i n  s a l i n e  s o i l s .  

2 .  Sowing seeds on the  same day t h a t  t h e  r i c e  nursery f i e l d  i s  f i l -  

l ed  with water.  This w i l l  help r i c e  seedl ings t o  f i x  themselves 

i n  the  s o i l  before t h e  la rvae  a t t a c k .  

3 .  Rice sown with seeds previously soaked i n  water f o r  48 hours and 

l e f t  f o r  another 48 hours u n t i l  t h e  emergence of r i c e  r o o t l e t s  

has a b e t t e r  chance of escaping i n f e s t a t i o n .  

4 .  Not i r r i g a t i n g  r i c e  nu r se r i e s  from drainage canals .  

5 .  Draining water from r i c e  nu r se r i e s  f o r  one o r  two days t o  reduce 

the  i n s e c t  population. T h i s  does not s e r ious ly  a f f e c t  t h e  r i c e  

seedl ings .  

6 .  Applying 5% granular  Diazinon o r  10% granular  Sevin, each a t  t h e  

r a t e  of 6 kg per  acre  i n  r i c e  nu r se r i e s .  



2. Rice Stem Borer (C"niZo agamemnon Bles .) 

Rice i n  Egypt i s  subjected t o  r a t h e r  severe  i n f e s t a t i o n s  by 

t h e  r i c e  stem bo re r .  Before t h e  1965 season, r i c e  i n f e s t a t i o n  by 

t h i s  borer  was toolow t o b e  considered o f  economic importance. 

I t  has r ecen t ly  been found, however, t h a t  t h e  i n f e s t a t i o n  has in -  

creased considerably.  Approximately 10% of t h e  r i c e  y i e l d  i s  being 

l o s t  i n  c e r t a i n  years  due t o  t h e  borer  a t t a c k .  

Losses i n  r i c e  y i e l d  due t o  t h e  borer  d i f f e r  g r e a t l y  i n  d i f -  

f e r e n t  l o c a l i t i e s ,  with d i f f e r e n t  r i c e  v a r i e t i e s ,  and i n  accordance 

with t h e  degree o f  n i t rogen  f e r t i l i z e r  used. 

Nature of  In fes tat ion 

Eggs o f  t h i s  borer  a r e  l a i d  i n  c l u s t e r s  of  about 20 eggs 

each on r i c e  leaves o r  on t h e  green stem. Af te r  hatching,  l a rvae  

feed f o r  a  few days on t h e  l e a f  sheaths  and then invade t h e  stem, 

genera l ly  from below. They tunnel i n t o  t h e  stem and cause one o f  

t he  fol lowing symptoms: 

1 .  They des t roy  t h e  growing poin t  o f  p l a n t s  before  heads a r e  

developed, causing what i s  termed "dead h e a r t .  " P lan t s  

with "dead hear t"  y i e l d  nothing.  

2. I f  heads a r e  developed, t h e  r i c e  bo re r  may feed  i n t o  t he  

head stem detaching it from t h e  main stem of  t h e  p l a n t .  

Such heads wi ther  and d i e  before  seeds a r e  formed. This 

phenomenon i s  termed "white heads.  

No y i e l d  i s  expected from such p l a n t s .  In fec ted  heads 

look white ,  sound heads a r e  s t i l l  green. 

3 .  Stems may be i n f e s t e d ,  bu t  sound heads conta in ing  seeds 

s t i l l  develop. In  t h i s  case ,  t h e  y i e l d  i s  only s l i g h t l y  

a f f e c t e d .  



Life and SeasonaZ History 

Life h i s t o r y  of t h i s  i n sec t  was described above under Corn 

Pes ts  (p. 24). The in sec t  passes approximately 3 generat ions on 

r i c e  i n  the  f i e l d ,  and f u l l  grown la rvae  overwinter i n  r i c e  s tub-  

b l e  and i n  r i c e  straw. 

Control Measures : 

1. The r i c e  v a r i e t y  Nahda i s  l e s s  subjec t  t o  i n f e s t a t i o n  than 

o t h e r  commercial v a r i e t i e s  cu l t iva t ed  i n  Egypt. 

2. Rice planted e a r l y  i n  the  season (up t o  May 15) i s  l e s s  sub- 

j e c t  t o  i n f e s t a t i o n  by t h e  borer  than l a t e  r i c e  p lant ings .  

3 .  The i n f e s t a t i o n  increases with increases  i n  the  r a t e  of n i t r o -  

gen f e r t i l i z e r s .  

4 .  Lindane o r  Diazinon, both i n  granular  form, a r e  two e f f e c t i v e  

in sec t i c ides  aga ins t  t h i s  p e s t .  

D. WHEAT AND BARLEY INSECTS 

Wheat and bar ley  a r e  at tacked by severa l  i n s e c t s ,  none of 

which, however, causes severe lo s ses .  The most important i n s e c t s  

which a t t a c k  wheat and barley a re :  

1 . Black Cutworm (Agrotis ypsizon) 

The cutworm i s  a  pes t  t h a t  a f f e c t s  wheat and ba r l ey  i n  c e r t a i n  

regions of Egypt. 

Larvae feed on the  lower p a r t  of t h e  stem j u s t  above the  s o i l  

sur face .  The in fe s t ed  p lant  i s  cu t  o f f ,  f a l l s  and d i e s .  Cutworm 

i n f e s t a t i o n  i s  mostly l i g h t ,  however, and can be cont ro l led  by t i l-  

l i n g  t h e  f i e l d s .  



2 .  Wheat Stem Sawfly (Cephus tab idus)  

Wheat stem sawfly i s  common i n  wheat f i e l d s  a l l  over t h e  

country.  The l o s s e s  caused by t h i s  i n s e c t ,  however, do no t  exceed 

1 percent .  The adu l t  females l ay  t h e i r  eggs by t h r u s t i n g  them 

i n t o  t h e  p l a n t  t i s s u e s  on t h e  upper p a r t s  of  t h e  wheat stem. The 

l a rvae  feed wi th in  t h e  stem, boring down through t h e  j o i n t s  u n t i l  

they reach t h e  lower p a r t s  o f  t he  p l a n t  c l o s e  t o  t h e  s o i l  su r f ace .  

Here, they c u t  r i g h t  around t h e  stem causing t h e  p l a n t  t o  break 

o f f  before  t he  ke rne l s  a r e  formed. The l a rvae  then plugs i t s e l f  

i n t o  t h e  base of t h e  p l a n t  forming a  chamber i n  which it e s t i v a t e s .  

Control Measures : 

Ploughing under i n f e s t ed  s tubble  a f t e r  ha rves t  is t h e  b e s t  

method o f . con t ro1 .  Solid-stemmed v a r i e t i e s  of wheat a r e  a l s o  more 

r e s i s t a n t .  

3 .  Chephasia sp.  (fam. Tor t r i c idae )  

This i n s e c t  is  common on wheat and ba r l ey  i n  t h e  Delta and 

Middle Egypt a s  f a r  south a s  Beni Suef. I t  i s  most common i n  Shar- 

qeya Province, where considerable  damage has been observed. 

Young l a rvae  of t h e  f i r s t  and second i n s t a r s  mine i n t o  wheat 

and ba r l ey  leaves .  When they grow up, they  leave t h e  mines and 

a t t a c k  t h e  p l a n t  i t s e l f .  They feed on t h e  stem below t h e  e a r  and 

before  kerne ls  a r e  formed. The e a r s  dry o f f  while f r e e  e a r s  a r e  

s t i l l  green. Larvae may a l s o  feed on t h e  kerne ls  causing p a r t i a l  

damage t o  t h e  e a r .  This i n s e c t  a t t a c k s  a l s o  f l a x  and some grami- 

nous weeds. No con t ro l  measures a r e  recommended. 

E .  SUGARCANE INSECTS 

Sugarcane i s  t h e  on ly  crop p lan ted  i n  Egypt f o r  sugar product ion.  

Molasses, a lcohol ,  v inegar ,  and some o t h e r  m a t e r i a l s  a r e  by-prod- 

u c t s  of t h e  sugar  indus t ry .  The a r ea  p lan ted  with sugarcane has 

been increased r ecen t ly  t o  reach about 210,000 feddans and i s  

increas ing  s t e a d i l y .  Around 90% of  t h i s  a r e a  is  loca ted  i n  Upper 

Egypt i n  t h e  Qena and Aswan Governorates, while  t h e  r e s t  i s  c u l t i -  

vated i n  Middle Egypt i n  t h e  Minya Governorate. 



The most important sugarcane p e s t s  a r e :  

1. Sugarcane Borers 

Out of t he  t h r e e  borers  mentioned f o r  maize, two a r e  a l s o  

known t o  a t t ack  sugarcane. These a r e  t h e  pink borer  and t h e  pur- 

p le- l ined  borer .  

a .  Pink Borer 

This i n s e c t  i s  common on sugarcane throughout the  country. 

Eggs a r e  l a i d  i n  c l u s t e r s  on t h e  inner  sur face  o f  the  lower l e a f  

sheath of  young sugarcane p l an t s ,  and sometimes on t h e  gramineous 

weeds i n  sugarcane f i e l d s .  The na ture  of i n f e s t a t i o n : o f  t h i s  

i n s e c t  on sugarcane i s  very s imi l a r  t o  t h a t  described f o r  maize. 

"Dead hear t s"  caused by t h i s  i n s e c t  a r e  very common i n  i n f e s t e d  

sugarcane f i e l d s .  In fe s t a t ion  of  t h e  growing po in t s  of young sugar- 

cane p l an t s ,  however, might a l s o  have t h e  e f f e c t  of acce le ra t ing  

t h e  development of  new shoots .  

b. Purple-Lined Borer 

This i n s e c t  i s  q u i t e  des t ruc t ive  t o  sugarcane p l a n t s  and 

causes considerable losses  t o  t h i s  crop. 

Eggs of t h i s  i n s e c t  a r e  l a i d  i n  c l u s t e r s  on both s ides  of l e a f  

blades.  After hatching, la rvae  move towards t h e  stem. They usua l ly  

feed on t h e  l ea f  sheaths f o r  a few days before they invade t h e  stem. 

The i n f e s t a t i o n o f  sugarcane stems i s  s imi l a r  t o  t h a t  described above, 

p.25, i n  r e l a t i o n  t o  corn s t a l k s .  Tunnelling i n  sugarcane stems, 

however, i s  a d i r e c t  decrease i n  t h e  y i e ld .  The amount of j u i c e  and 

sugar obtained from in fes t ed  j o i n t s  is l e s s  than t h a t  obtained from 

f r e e  j o i n t s .  

Occurrenceof t h i s  i n s e c t  was formerly l imi ted  t o  t h e  Delta  and 

Middle Egypt, bu t ,  t h i s  i n s e c t  has now invaded sugarcane i n  Assyut, 

Sohag and the  northern p a r t  of  t h e  Qena Governorate. I t  is  feared 

t h a t  t he  i n s e c t  might extend southward t o  cover Qena and Aswan 

Governorates, where most sugarcane is c u l t i v a t e d .  

A recent  survey of t h i s  borer  indica ted  t h a t  t h e  i n f e s t a t i o n  

has reached an average of 12% (measured by the  number of i n fe s t ed  

j o i n t s  out of t h e  t o t a l  number of j o i n t s  examined) i n  Middle Egypt 

and 5% i n  t h e  northern Qena Governorate. 



The degree  o f  i n f e s t a t i o n  by t h e  b o r e r  d i f f e r s  wi th  d i f f e r e n t  

v a r i e t i e s  and d i f f e r e n t  l o c a l e s .  The i n s e c t  i s  very  s e n s i t i v e  t o  

t h e  humidity i n  t h e  environment, and sugarcane grown i n  heavy 

s o i l s  o r  i n  a r e a s  where t h e r e  i s  no d ra inage  t e n d s t o b e  more i n f e s -  

t e d  t h a n  sugarcane grown i n  l i g h t  s o i l s  wi th  good d r a i n a g e .  For 

t h e  same reason ,  sugarcane p l a n t e d  i n  wide rows i s  l e s s  s u b j e c t  

t o  i n f e s t a t i o n  t h a n  t h a t  p l a n t e d  i n  narrow rows. 

The l i f e  c y c l e  o f  t h e  b o r e r  i s  d e s c r i b e d  above, p.23.  The 

i n f e s t a t i o n  o f  sugarcane is almost  t h e  same a s  t h a t  o f  c o r n .  

Control  Measures: 

The fol lowing measures a r e  used t o  c o n t r o l  sugarcane b o r e r s :  

1. P l a n t i n g  o f  r e l a t i v e l y  r e s i s t a n t  v a r i e t i e s  o f  sugarcane,  

p a r t i c u l a r l y  i n  a r e a s  where h i g h  i n f e s t a t i o n s  of t h e  

b o r e r s  a r e  expected.  

2. E l imina t ing  weeds from sugarcane f i e l d s  t o  decrease  b o r e r  

i n f e s t a t i o n .  (Borer eggs a r e  sometimes l a i d  on t h e  grami- 

neous weeds i n  sugarcane f i e l d s ,  and t h e  developing l a r v a e  

f e e d  on t h e  weeds f o r  a  s h o r t  t ime b e f o r e  t h e y  a t t a c k  sugar-  

cane p l a n t s .  

3 .  E r a d i c a t i n g  b o r e r  l a r v a e  overwin te r ing  i n  corn  s t a l k s ,  c o r n  

r o o t s  and r i c e  and sugarcane s t u b b l e s .  

4. Improving t h e  d r a i n a g e  i n  sugarcane f i e l d s  p l u s  i r r i g a t i n g  

p r o p e r l y .  

5. Using chemical  c o n t r o l s .  Chemical c o n t r o l  o f  t h e  b o r e r  i n  

sugarcane f i e l d s  i s  a  ha rd  t a s k .  Sugarcane p l a n t s  become 

crowded i n  t h e  f i e l d  a f t e r  t h e  month o f  J u l y  due t o  narrow 

rowing, s o  t h a t  t h e  a p p l i c a t i o n  o f  any i n s e c t i c i d e  a f t e r  

J u l y  becomes a lmost  imposs ib le .  Most o f  t h e  b o r e r ' s  a c t i -  

v i t i e s  i n  sugarcane f i e l d s  occurs  from J u l y  t o  October .  

Experiments us ing  s e v e r a l  i n s e c t i c i d e s  a g a i n s t  sugarcane 

b o r e r s  were s u c c e s s f u l ,  however, when t h e  cane was p l a n t e d  

i n  wider rows. 



2. Sugarcane Aphid (RhopaZocephwn maidis) 

The sugarcane aphid is not considered a  se r ious  pes t  f o r  sugar- 

cane a s  f a r  a s  damage t o  cane p l a n t s  i s  concerned. This i n s e c t ,  how- 
ever ,  i s  known t o  be a  cartries of  sugarcane v i rus  d isease .  

No cont ro l  measures a r e  recommended f o r  t h i s  pes t  on sugarcane. 

3 .  Sugarcane Mealybug 

The sugarcane mealybug i s  a  small,  oval ,  pink i n s e c t  covered 

with a  t h i n  layer  of powdery wax. I t  i s  common on sugarcane s t a l k s ,  

p a r t i c u l a r l y  around nodes and under l e a f  sheaths.  I t  i s  more common 

on s tubble  cane than on p lant  cane. 

I t  damages cane p l a n t s  by sucking t h e  p l an t  ju ice ,  and i n t e r -  

f  e r ing  with sugar c rys ta l l iza t ion .  

Control Measures : 

1. Plant ing f r e e  cane seed p ieces .  

2. Cleaning f i e l d s  thoroughly of  weeds. 

3 .  Burning t h e  dry sugarcane leaves i n  t h e  f i e l d  a f t e r  ha rves t .  

4 .  Using a  four-year r o t a t i o n ;  one year of cane, two years  of s t u b  

b l e ,  and one year of  legumes. 

4 .  F ie ld  Rat (Amicanthis niZotimrs) 

The f i e l d  r a t  is  a  rodent with a  body length of 17-19 cm and 

a  t a i l  length of  12-15 cm. I t  i s  common i n  the  Egyptian f i e l d s ,  

but  most common i n  Upper Egypt, p a r t i c u l a r l y  i n  sugarcane f i e l d s .  

The r a t  mu l t ip l i e s  r ap id ly ,  i t s  pregnancy period ranges between 

18 and 20 days. The r a t  gives b i r t h  t o  5 t o  6 young a t  a  time and 

these  reach maturi ty i n  75 days. The female gives b i r t h  3 t o  7  

times a  year  and the  r a t s  l i v e  35 t o  70 months. 

sugarcane f i e l d s  a r e  good s h e l t e r s  f o r  t h e  r a t s .  They make 

t h e i r  holes  i n  t h e  f i e l d s  and l i v e  by feeding on cane p l a n t s .  They 

chew the  p l an t s ,  p re fe r r ing  the  lower j o i n t s .  Damage t o  sugarcane 

caused by r a t s  i s  estimated a t  8 percent .  Wounds i n  cane p l a n t s  

made by r a t s  a l s o  give easy access  t o  fungi and bac te r i a .  



Control Measures : 

Rat cont ro l  should be continuous throughout t h e  year  and not  

confined t o  sugarcane f i e l d s .  I t  should be done on a l a r g e  s c a l e ,  

covering whole i n f e s t ed  a r ea s .  

(i) Rat Traps: 

Rat t r a p s  a r e  a good method f o r  c o n t r o l l i n g  r a t s  i n  

houses o r  small gardens,  but  a r e  no t  p r a c t i c a l  under f i e l d  

condi t ions  where l a r g e  numbers of  r a t s  a r e  found. Where t r a p s  

a r e  used, t h e r e  should be d i f f e r e n t  kinds of  b a i t s ,  and these  

should be renewed p e r i o d i c a l l y .  Place t r a p s  where r a t s  a r e  

most common. 

( i i )  Poison Bai t s :  

A poison b a i t  of  z inc phosphide i s  recommended f o r  r a t  

con t ro l ,  us ing corn seeds,  l e n t i l s  o r  watermelon seeds a s  a 

c a r r i e r .  Zinc phosphide i s  used a t  t h e  r a t e  of 30 g r  per  

kg of  seeds.  When watermelon seeds a r e  used,  they  a r e  soaked 

i n  water f o r  18-24 hours .  Corn and l e n t i l  seeds a r e  bo i l ed  

i n  water u n t i l  they  a r e  nea r ly  cooked. The water is  dra ined  

and t h e  chemical is  added and mixed thoroughly. O i l  i s  then 

added t o  t he  b a i t  a t  t h e  r a t e  of  10 cc p e r  kg. 

Poison b a i t s  should be prepared and de l ive red  t o  t h e  

f i e l d  j u s t  before  sunse t .  Zinc phosphide i s  a very t o x i c  

chemical, and b a i t  should be prepared and handled with g r e a t  

ca r e .  

A new chemical named "Warfarin" has  proved t o  be e f f e c t -  

i ve  aga ins t  r a t s .  This  chemical i s  l e s s  poisonous than  zinc 

phosphide and has no r e p e l l e n t  odour. I t  k i l l s  t h e  r a t s  a f t e r  

4 days by causing i n t e r n a l  haemorrhage. 

5. White Grub (of b e e t l e  Pentoden b isp inosus)  

The white grub of  t h i s  b e e t l e  is  known t o  a t t a c k  sugarcane 

p l a n t s  i n  Egypt. Larvae feed on t h e  underground p a r t s  of  t h e  

cane p l an t s .  They a t t a c k  the  seed p ieces  making b i g  tunne ls  i n s i d e  

t h e  j o i n t s .  Poor cane s tand  and l e s s  shoot ing a r e  expected i n  t h e  

i n f e s t ed  a r ea s .  Cane seedl ings  a r e  a l s o  a f f e c t e d  by la rvae  feeding 

on t h e i r  r o o t s .  



In fes t a t ion  by the  grubs i s  more common when t h e  s o i l  is  r i c h  

i n  organic matter  o r  when an excess of manure i s  added. 

Control Measures : 

1. Deep ploughing which exposes the  s o i l  t o  the  sun f o r  a  long 

period d r i e s  the  s o i l  and cleans the  f i e l d  o f  p lan t  res idues .  

This k i l l s  many of  the  l a rvae  i n  t h e  s o i l .  

2 .  Mixing t h e  s o i l  with a l d r i n ,  d i e l d r i n  o r  chlordane j u s t  before  

p lant ing  i s  a l s o  very e f f e c t i v e  aga ins t  grub i n f e s t a t i o n .  

V . Survey of  Pes ts  In fe s t ing  Vegetables and Crops i n  
Beni Magdul and El-Hammami,  El-Mansuriya Governorate, 

with Recommendations f o r  Their Control 

As a  f i r s t  s t e p  i n  developing a  program of pes t  cont ro l  i n  

El-Mansuriya, a  survey of  t h e  p e s t s  i n f e s t i n g  vegetables and crops 

i n  t h e  s i t e s  of Beni Magdul and El-Hammami was undertaken. The 

study i d e n t i f i e d  t h e  major p e s t s  and t h e i r  hos t s ,  noted symptoms 

of i n f e s t a t i o n ,  t he  l i f e  h i s t o r y  of the  p e s t s  and the  damage they 

caused. F ina l ly ,  severa l  cont ro l  measures were recommended f o r  

each p e s t .  

The study was designed t o  give Mansuriya farmers a  complete 

p i c t u r e  of  t h e  p e s t s  which were i n f e s t i n g  t h e i r  crops.  I t  was con- 

ducted i n  preparat ion f o r  the  establishment of a  school f o r  pes t  

cont ro l ,  t o  be s e t  up i n  Mansuriyals Pro jec t  bui ld ing .  F ina l ly ,  

s ince  it was done under t h e  auspices of t h e  Egypt Water Use and 

Management Pro jec t  (EWUP), t h e  study was p a r t i c u l a r l y  i n t e r e s t e d  

i n  t h e  r o l e  t h a t  water management can p lay  i n  the  cont ro l  of a g r i -  

c u l t u r a l  pes t s .  

A. Methods and Mater ia l s  

S t a r t i n g  i n  Ju ly  of 1979, weekly t r i p s  were made t o  the  Beni 

Magdul and El-Hammami s i t e s  t o  c o l l e c t  samples of vegetables  and 

crops grown i n  Mansuriya. These t r i p s  were continued f o r  an e n t i r e  

year ,  ending i n  J u l y  1980. Samples were random, and were s to red  i n  



p l a s t i c  bags. They were t r ans fe r r ed  t o  t h e  au tho r ' s  l abora tory  a t  

t h e  Pest Control Department i n  Dokki, where they were examined 

under a  binocular  microscope. The r e s u l t s  of these  inves t iga t ions  

a r e  given i n  t h e  following t a b l e s .  

B. Resul ts  

1. Effec t  of  s o i l  moisture content  on t h e  pupal dura t ion  and moth 

emergence of t h e  co t ton  leafworm (Spodoptera l i t t o r a t i s ) .  

F ie ld  observat ions (pr imari ly  of  b ~ . l e ~ c r o p s )  showed t h a t  t h e  

full-grown l a rvae  prefer red  t o  bu i ld  t h e i r  cocoons f o r  pupation 

on r idges  o r  e leva ted  ground which was comparatively dry .  

Fur ther  labora tory  t e s t s  were c a r r i e d  out  t o  i n v e s t i g a t e  t h e  

r o l e  o f  s o i l  moisture content  and d i f f e r e n t  temperatures on pupal 

dura t ion  and r a t e  of  moth emergence. 

These t e s t s  showed t h a t  s o i l  moisture content  had l i t t l e  e f f e c t  

on pupal dura t ion ,  but t h a t  sun-dried s o i l s  (1.5% moisture 
0 

content )  combined with higher  temperatures (mean 26.3 C) reduced 

moth emergence t o  76 percent .  This was compared t o  a  moth emer- 

gence of  95% a t  both high and low temperatures i n  s l i g h t l y  moist 

s o i l  (moisture content  10%). (See Tables 2 and 3 below). 



Table 2. Effec t  of  So i l  Moisture Content on t h e  Duration o f  
t he  Pupal Stage and Rate o f  Moth Emergence. 
(Higher Temperature). 

Mean Temp. 2 6 . 3 ' ~  Mean R.H. 61.85% 

*) Sun-dried s o i l  

So i l  

Moisture 

Content - 

* 
1.5% 

10% 

20% 

30% 

% r a t e  

o f 

- emergence 

7 6 

9 4 

8 2 

8 2 

Duration of  pupal s tage  i n  days 

Males 

Max. Min. Mean 

13 11 12.0 - + 0.15 

13 11 12.45 - + 0.14 

15 11 1 2 , 4 6 + 0 . 1 9  - 
13 11 12.4 - + 0 . 1 3  

Females 

Max. Min. Mean 

12 11 11.65 - + 0.1  

13 11 11.86 - + 0.13 

13 11 11.88 - + 0.15 

15 9 12.2 - + 0.25 



Table 3 .  Effec t  of S o i l  Moisture Content on t h e  Duration o f  
t he  Pupal Stage and Rate of Moth Emergence. 
(Lower Temperature). 

Mean Temp. 1 8 . 4 ' ~  Mean R.H. 6 5 . 2 %  
I I I 

Soi l  

I Max. Min. Mean ( Max. Min. Mean 1 

Moisture 

Content 

* Sun-dried s o i l .  

Duration of pupal s t age  i n  days 

I 

% of  

Ma1 es  Females moth 

emergenc 



TABLE 4 :  RESULTS OF A SURVEY OF PESTS I N F E S T I N G  EL-MANSURIYA S I T E S  

Major Pes t s  4 
Cry lZotaipa  
e r y  ZloptaZpa ( L )  

o r d :  Mole Cr ickets  

Agro t i s  yps i lon  
(Rot t )  Black Cut- 
worm 

fam: Noctuidae 

ord:  Lepidoptera 

EuprepocnewSs p lorans  
(Charp) Crass- 
hoppers 

fam: Acrididea 

o rd :  Arthoptera 

Major Hosts I 
F. Solanaceae: tomato, 

po ta to  

F. Leguminoseae: 
garden pea 

tomato (Lycopers icw 
esculentwn) 

pota to  (Sclmwn 
t u b e r o s m )  

garden pea ( P i s m  
sativum) 

F. Solanaceae: 
tomato, p o t a t o  

F. Solanaceae: 

Symptoms o f  I n f e s t a t i o n  
L i fe  His tory  6 Damage t o  Crop 

Eats  r o o t s  and stems under t h e  s o i l .  
P l an t s  w i l t .  Removal o f  s o i l  r evea l s  
passages.  Migrates v e r t i c a l l y  t o  avoid 
dry  su r face  l a y e r  o f  s o i l .  I n f e s t s  
t ube r s  and des t roys  them by d r i l l i n g  
holes  i n  them. Tubers then r o t  due t o  
ent rance  of  b a c t e r i a .  fungi  and i n s e c t s .  
Damage t o  y i e l d s  g r e a t .  Population 
dens i ty  inc reases  on manured lands .  
Peak popula t ion March-October. Summer 
c u l t i v a t i o n  more s u s c e p t i b l e  than 
winter  one. One gene ra t ion  pe r  year .  

Recommended Measures 
f o r  Control 

--poisoned b a i t  us ing 
zinc phosphide. 
5% (0.75 k g )  + 15 kgs 
crushed maize o r  r i c e  
wetted with water  

--Andrin 19.5% (1 .5  l i t e r s )  
lf e d  

--Cotton Dust. 8-10 kglfed 

I n f e s t s  po ta to  p l a t s  dur ing March, 
summer c u l t i v a t i o ~ i .  Ea t s  stems above 
and beneath s o i l .  Five overlapped 
generat ions  per  year. 

--poisoned b a i t  u s ing  
DDT/Lindane 
3 l s . / f e d  + 25 kgs f i n e  
yeas t  + 20 I s .  water  

Eats  leaves  and blossoms. Peaks --Cotton Dust 
blay t o  mid-June. One generat ion pe r  9 kgslfed 
year .  



Major Pes t s  

I'kthorimaea 
opercuLe Z la 
( Z e l l e r )  Po ta to  
t u b e r  
Moth 

fam: Gelechi idae  

ord:  Lepidoptera  

Major Hosts 

F. Solanaceae: tomato, 
p o t a t o ,  eggplant 

Eggplant (SoLanum 
me Zongena) 

Symptoms of I n f e s t a t i o n  
L i f e  His tory  & Damage t o  Crop 

Occurs i n  tempera te  r eg ions  on ca .  
21 h o s t s ,  mainly from t h e  family  
Solanaceae.  I n f e s t s  p l a n t s  i n  f i e l d s  
and t u b e r s  i n  s to rage .  Moths l a y  eggs 
i n d i v i d u a l l y ,  o r  i n  masses o f  3-4 ,  on 
t h e  lower su r f aces  o f  l eaves  o r  on 
stems and tube r s .  Eggs ha t ch  a f t e r  4- 
15 days i n t o  young maggots, which d r i l l  
t h e i r  passage through the  l eaves  and 
l i v e  hetween t h e  upper and lower s u r f a c e s  
o f  t h e  l e a f  o r  i n  t h e  l e a f  stem. They 
t r a v e l  t o  t h e  p l a n t  stems and branches 
and e a t  t h e  young l eaves ,  o r  d r i l l  t h e i r  
passage i n t o  t h e  t ube r s ,  l e av ing  t h e i r  
f eces  i n  t h e  passages .  These can be 
c l e a r l y  seen i n  masses thrown ou t  o f  
tuber-buds ,  i n d i c a t i n g  i n f e s t a t i o n .  
The l a r v a  spends from 10 t o  65 days 
(due t o  f l u c t u a t i o n  of tempera ture  
between 35' and 1 8 ' ~ )  u n t i l  i t  e n t e r s  
t he  pupal s t a g e .  The pupa i s  found 
i n  a  white cocoon between t h e  d ry  
Ieaves  o r  on the  sacks  i n  t h e  s t o r a g e .  
I t  needs from 6 t o  44 days (due t o  t h e  
f l u c t u a t i o n  o f  temperature between 38.5 
and 13) u n t i l  i t  e n t e r s  a d u l t  s t a g e  
( the  moth). The moth has 10 genera- 
t i o n s  (du ra t ion  prolonged i n  w in te r )  
dur ing the  year and does not h i b e r n a t e  
The s h o r t e s t  per iod  o f  gene ra t ion  is 

Recommended Measures 
f o r  Control  
-- 

--Spraying po ta to  p l a n t s  i n  
t h e  summer c u l t i v a t i o n  with 
Scvin 85% H . P .  0 . 4 %  (1.5 kg 
/ f ed  

--Spraying should be r epea t ed  
a f t e r  10 days be fo re  h a r v e s t .  
This t rea t -nent  could be used 
f o r  t h e  con t ro l  o f  both  o f :  
Fhthorimneo. opercuZeZZa 
( Z e l l e r )  and HeZiothis zea 
(Boddie) W .  obsgleta (F.). 
For t h e  c o n t r o l  of Phtl~orirnaea 
opercuZeZZu ( Z e l l e r )  
s t o r e d  po ta toes :  

- - I )  S to re s  should be v e n t i -  
l a t e d  with t h e i r  openings 
covered with f i n e  wire  t o  p re -  
vent t h e  ent rance  o f  R t h o r i -  
anea opercuZeZZa ( Z e l l e r )  

--2) Before s t o r a g e ,  t h e  s t o r e  
should be  cleaned wi th  1  l i t e r  
o f  s o l a r  and 50 grms o f  soap 
melted i n  ' 5  o f  wa te r .  This  
emulsion should be  d i l u t e d  w i t 1  
water a t  t he  r a t e  o f  1 :4 .  One 
l i t r e  of t h i s  d i l u t i o n  i s  s u f -  
f i c i e n t  t o  spray  fou r  square  
meters o f  t he  s t o r e .  Af t e r -  
wards, t h e  s t o r e  should  be 
c losed f o r  fou r  days be fo re  



Major Pes t s  

He l i o t h i e  
obsoleta (F) 

H .  zea (Boddie) 
t h e  American 

Bollworm, t h e  tomato 
F ru i  twom 

fam: Noctuidae 

o r d :  Lepidoptera 

Major Hosts 

:. Solanaceae: 
tomato 

Symptoms o f  I n f e s t a t i o n  
L i fe  His tory  & Damage t o  Crop 

dur ing June, J u l y  and August, whi le  t h e  
longest  occurs  dur ing November and 
Dcccmber . 
Damage : 

(1) Leaf w i l t .  (2) Decreases amount o f  
s t a r c h  i n  tube r ,  xrhich becomes d ry .  
(3) Entrances f o r  fungi  and b a c t e r i a  
which lead t o  f u r t h e r  damage. Damage 
i s  g r e a t e r  i n  t h e  summer and occurs i n  
t h e  f i e l d  (from March t o  May) and i n  
s t o r a g e  (from May t o  September and 
October).  

I n f e s t s  blossoms and tomato f r u i t s .  
ll;l.tnge was s i g n i f i c a n t  t h i s  year .  
c - p e c i a l l y  i n  Fayum Province.  Female 
n ~ > l , l ~  l ays  individual  eggs. Egg smal l ,  
r o T ~ n d i s h ,  can be seen by t h e  naked eye, 
c:-amy-whitish when j u s t  l a i d ,  becomes 
d8:k be fo re  hatching.  Eggs hatch i n t o  
l a ~ v a e  which feed on d i f f e r e n t  p a r t s  o f  
t q e  p l a n t .  Larva green o r  brown and 
moults 4-5 t imes be fo re  en te r ing  pupal 
s t a g e  wi th in  15 days.  Pupa i n  t h e  s o i l  
f o r  12 days u n t i l  it becomes a d u l t .  

I h w ~ t i o n  o f  genera t ion about one month. 
I t  has  4-5 gene ra t ions  pe r  year .  

Recommended Measures 
f o r  Control 

being used. (3) The t u b c r s  
should be inspected from 
time t o  t imc and those  which 
a r e  in fe s t ed  with mtthorimea 
opercuZelZa (Ze l l e r )  should 
be r e j e c t e d .  The sound ones 
should be dusted with a  mixture 
O F  Sevin 10% and Orthocid 
50% ( a t  t h e  r a t e  of  1 :  1  f o r  
every ton o f  t h e  tubers .  In  
a l l  cases .  DDT W.P. and Cotton 
Dust should not be used i n  
d u s t i n g  t o  avoid  t o x i c i t y .  
(4) When s t o r i n g  tube r s  i n  
r e f r i g e r a t o r s  f o r  t h e  N i l i  
c u l t i v a t i o n t h e y  should be 
cleaned wi th  s o l a r  and soap, 
t h e  sound tube r s  should ,be  
s t o r e d  a t  4 ' ~  and 85-90 lR .~ .  
In  o rde r  t o  avoid  po ta to  r o t ,  
t h e  tube r s  should not be mecha- 
n i c a l l y  damaged by leaving a  
space of  5 cm. on t h e  top  o f  
each basket .  These t d x r s  shoul,  
not  be used f o r  c u l t i v a t i o n  
be fo re  a  per iod o f  a t  l e a s t  1 5  
days a f t e r  s to rage .  



Major Pes t s  

~ u s o ~ h e m  
o s s e a t e l  la 
(Tra i t )  
t h e  eggplant 
stem borer  

fam: Pural idae  

ord: Lepidoptera 

Spodoptem 
l i t t o r a l i s  
(Boisd) co t ton  
leafworm 

fam: Noctuidae 

ord:  Lepidoptera 

Major Hosts 

F. Solanaceae: pota to ,  
eggplant 

A 1 1  vegetable crops 

Symptoms o f  I n f e s t a t i o n  
Life His tory & Damage t o  Crop 

Female moths l a y  eggs on the  p l a n t .  
Af te r  hatching,  l a rvae  e n t e r  stem near  
the  s o i l  surface .  

D r i l l  holes  i n  young branches and stems. 
Masses of f eces  and broken p ieces  of 
branches appear on su r face  of p l a n t .  
Larvae h ibe rna te  i n s i d e  o l d  stems 
l e f t  a f t e r  ha rves t .  Cause f r u i t  r o t  
and g r e a t l y  decrease  y i e l d .  

Eggs hatch i n t o  l a rvae  which e a t  t h e  
epidermis of leaves  s t a r t i n g  from 
lower su r face  u n t i l  reaching upper one. 
Leaves t o t a l l y  consumed,leading t o  
p l a n t  death and sharp decrease  i n  y i e l d s  
F ru i t  drop o f f  p l a n t s ,  such a s  eggplant ,  
pepper, watermelon and jews mallow. 

I n f e s t s  a l l  vegetable  crops throughout 
t h e  y e a r ,  e spec ia l ly  from J u l y  t o  
November. Seven overlapping genera- 
t i o n s  per year .  

Recommended Measures 
f o r  Control 

Spraying o f  pota toes  (es-  
p e c i a l l y  i n  t h e  summer c u l -  
t i v a t i o n )  a t  t h e  beginning o f  
March o r  8 days a f t e r  c u l t i -  
va t ion  (ea r ly  summer c u l t i v a -  
t i o n )  with Sevin 85% W.P. a t  
t h e  r a t e  of 0 .4% (1 .S kgs/fed] 

Spraying should be repeated a t  
10 days i n t e r v a l s  i f  needed 
(normal summer c u l t i v a t i o n )  

This treatment c o n t r o l s  both: 
Ph thor imea  opercu le l l a  
(Ze l l e r )  and Eusophera ossea- 
t e l l a  (Tra i t )  

-Valexon SO%, 0.5% ( 2  [/fed) 
can be used ins tead of Sevin. 

To con t ro l :  
Phthorimaea o p e r c u l l e l a  
(Zel l e r )  , 
Spo?optem l i t t o m l i s  
(Boisd) 
Spodoptera ezigua (Hb) 
(Laphgqm exigua) 
(Hb) 
-Spray with one o f  t h e  fo l lowi  
p e s t i c i d e s  : 

(A) Folaton (Valexon) 50% 0.5% 



Major P e s t s  

fam: Noctuida 

o r d :  Lepidoptera 

Major Hosts 

F. Solanaceae: tomato 
pepper, and o the r  
vegetables  

Capsicwn fmtescens  
Pepper 

Symptoms of I n f e s t a t i o n  
Life  His tory  8 Damage t o  Crop 

-- 

~ T I C ~ - L s  va r ious  vegetable  c rops ,  espe- 
c i a l l y  tomato and pepper. I t  has  7 
over lapping gene ra t ions  per  yea r .  

Recommended Measures 
f o r  Control 

(2 e l f e d ) .  
(B) Noltran 22.1%, 0.4% 
(1.6 e l fed)  
(C) Gardona 70% suspension, 
0.4% (1.6 el fed)  

- I t  i s  not  recommended t o  u s e  
F ~ l a t o n  (Valexon on cabbage, 
cau l i f lower  and flowering 
tomatoes un le s s  t h e r e  i s  su f -  
f i c i e n t  humidity i n  t h e  s o i l  
t o  avoid phy to tox ic i ty .  

-Col lec t  l eaves  i n f e s t e d  wi th  
Spodoptera l i t t o r a l i s  (Boisd.) 
and des t roy  egg masses be fo re  
they ha tch .  

-Spray a s  soon a s  eggs ha tch .  
(spraying w i l l  be i n e f f i c i e n t  
a g a i n s t  l a t e  i n s t a r  l a r v a e ) .  
Solut ion must cover a l l  p a r t s  
of p l a n t ,  us ing 400-600 l i t e r !  
of  water l fed  and high volume 
sprayers .  
Minimum per iod between spray-  
ing and ha rves t  should n o t  be  
l e s s  than 15 days .  

-Consumers a r e  advised t o  wash 
f r e s h  vegetables  c a r e f u l l y  t o  
remove r e s idue  o f  p e s t i c i d e s .  



Major Pes t s  

Aphids 
(P lan t  l i c e )  

fam: Aphididae 

ord  : Hemiptera 

Bemisia t a b a c i  
(Gen) White f l y  

fam: Aleyrodidae 

o r = :  Hemiptera 

Major Hosts 

F. Solanaceae: tomato, 
po ta toes ,  eggplant, 
pepper 

F. Cucurbitaceae: 
squash, sweet melon, 
cucumber, water- 
melon 

F. Leguminoseae: 
common bean, 
cowpea 

F. Cruci fereae:  
cabbage, c a u l i -  
f lower 

Cucrbi ta  pepo : 
squash 

Cucwris melo: 
sweet melon 

Cucwnis s a t i v u e  : 
cucumber 

Symptoms o f  I n f e s t a t i o n  
Life  His tory  & Damage t o  Crop 

I n f e s t s  d i f f e r e n t  vege tab le  crops  wi th  
2 peaks,  one from February to  May, and 
one from September t o  November. 
A sucking,  p i e rc ing  i n s e c t  which sucks 
p l a n t ' s  s ap  and causes l ea f  c u r l .  Con- 
s ide red  :is an i n s e c t  vec to r  r e spons ib le  
f o r  the  t ransmiss ion o f  v i r a l  d i seases  
which cause w i l t i n g  and death  i n  
seve re ly  i n f e s t e d  young p l a n t s .  Great 
damage from s e c r e t i o n s  o f  honey-dew, 
growth o f  fungi and accumulations o f  
d u s t .  
About 52 gene ra t ions  pe r  yea r .  

Yellowish-green f l y  which i n f e s t s  v a r i -  
ous  vegetable  c rops .  Abundant i n  
tomatoes.tJymphs a1 lower su r face  o f  
t h e  l e a f ,  f l i e s  h ide  between leaves .  
Considered a s  an i n s e c t  vec to r  r e s -  
pons ib le  f o r  t ransmiss ion o f  v i r a l  
d i s e a s e s  causing young p l a n t s  t o  w i l t  
and d i e  i f  s e r i o u s l y  i n f e s t e d .  Honey- 
dew s e c r e t i o n s ,  fungi  growth, and dus t  
accumulation cause s e r i o u s  damage. 
Ten t o  Twelve overlapped generat ions  
per  year .  

Recommended Flcasures 
f o r  Control 

In the  case  o f  i n f e s t a t i o n  
with aphids only:  
P lan t s  should be sprayed wi th  
Malathion, 0.15%. 

-Spraying with water and soap, 
(0.45% o f  soap + n i c o t i n  s u l -  
pha te ,  4 0 % ) a t  a r a t e  o f  0.15%. 
The s o l u t i o n  should reach the  
i n s e c t s  on t h e  lower su r face  
o f  t he  l e a f .  Spraying should 
be stopped 2 weeks before  
h a r v e s t .  The con t ro l  o f a p h i d s  
a l s o  depresses  i n f e s t a t i o n  wit1 
tobacco mosaic v i r u s .  

In the  case  o f  i n f e s t a t i o n  
with a h i d s ,  v h i t e f l  ' 

s i d e s  , P t h r i p s , A ; I ~ a o o ~ . o r -  
v e i c o l l i s  and Gp<lachna chry- 

- -- 
somelina: 
The fol lowing t rea tment  cont- 
r o l s :  Aphids, wh i t e - f ly ,  j a s -  
s i d s ,  t h r i p s ,  Xulacophcra 
f o v e i c o l l i s  and EpiZachna 
chruaomelina. Spray p l a n t s  a t  
an e a r l y  s t a g e  with dimetho- 
a t e  40% a t  t h e  r a t e  o f  0.125%. 

Spraying should be repeated i f  
needed. 



Major Pes t s  

Jassids 
(Wamsa, sp .  
Leaf hoppers 

fam: J a s s i d a e  

o rd :  Hemiptera 

Thrips  tabaci 
(Lind) Thr ips  

fan:  Thr ipidae  

o rd :  Thysanopa 

Autacophora 
fcveicoZZis 
(Lucas) 
RahidopaZpa 
foceicoZZie (Lucas) 

fam: Chrysomelidae 

ord:  Coleoptera 

Major Hosts -1 
CitruZZus vutgarie: 

watermelon 

PhaseoZus vulgaris: 
common bean 

Vigna sineneie : 
cowpea 

Brassica oleraceae : 
cabbage 

Brassica o Zeracea : 
cau l  i f  lower 

F. Cucurbitaceae: 
squash, sweet melon. I 

Symptoms of  l n f e s t a t i o n  
Life His tory  fi Damage t o  Crop 

Recommended Measures 
f o r  Control 

l n f e s t s  d i f f e r e n t  vege tab le  crops .  
Considered a s  i n s e c t  v e c t o r  r e spons ib le  
f o r  t ransmiss ion o f  v i r a l  d i s e a s e s  
causing w i l t i n g  and dea th  of  young 
p l a n t s .  
Great damage t o  vege tab le  c rops .  
Should be con t ro l l ed  e a r l y ,  i n  t h e  nur- 
s e ry .  Three t o  f o u r  gene ra t ions  p e r  
yea r  (Woasca  d i s c i p i e n s - P a o l i ) .  

I n f e s t s  leaves ,  causing s i l v e r  patches  
which become dark l a t e r .  Af fec t s  vege- 
t a b l e  crops .  P l an t s  d i e  when severe ly  
i n f e s t e d .  Larvae a r e  found i n  g r e a t  
numbers i n s i d e  t h e  p l a n t .  l n f e s t a t i o n  
from October t o  Apr i l .  About 15 genera- 
t i o n s  pe r  year .  

In sec t  feeds  upon l eaves  and blossoms o f  
p l a n t s  and des t roys  them. P l a n t s  sever- 
e l y  i n f e s t e d  w i l t  and d i e .  Larvae l i v e  
i n s i d e  stems and r o o t s .  Act ive  from 
March t o  November, t hen  h ibe rna te .  A t  
end o f  h ibe rna t ion ,  a d u l t  female l ays  
eggs on p l a n t  stems o r  on s o i l  su r face  
around p l a n t .  Af ter  eggs ha tch ,  l a rvae  
p e n e t r a t e  stem near  t h e  r o o t s ,  and e a t  
c o n t e ~ ~ t s  o f  stems and r o o t s .  Larvae 
creamy i n  co lo r ,  1 .5  cm i n  length .  

Spray a t  l e a s t  3 weeks 
before  ha rves t .  

-Plants  severely i n f e s t e d  wi th  
Autocophora foveicoZZie 
(Lucas) should be c o l l e c t e d  
and destroyed. 



I Major Pest 

Epi lachna 
chrysornelina ( 

( fain: Coccinel 

Docus c i l t i a t u  
(Loew) 

fam: Trypet id  

o rd :  Diptera  

Symptoms o f  I n f e s t a t i o n  
L i fe  His tory  & Damage t o  Crop 

1.9 

lae 

ln scc t  i s  dark red with 1 2  b lack d o t s  on 
i t s  s h i e l d .  I t  e a t s  p l a n t ' s  l eaves ,  and 
p1:rnts d i c  i f  s cvc rc ly  i n f c s t c d .  When 
t h e  leaves  become d ry ,  i n s e c t  migrates  t o  
f r u i t ,  pene t r a t ing  and des t roy ing  them. 
Adult i n s e c t s  pass  h ibe rna t ion  per iod 
hidden in d i f f e r e n t  p l aces .  Adult female 
l ays  elongated eggs on lower su r face  o f  
t h e  l e a f .  Af t e r  hatching,  t h e  small mag- 
g o t s ,  which a r e  green-yellowish and cov- 
ercd with sp ines ,  hecomc pupae a f t e r  moult- 
ing  f o r  4 t imes.  The a d u l t  completes i t s  
l i f e  cyc le  in  one month. I t  has  5 genera- 
t i o n s  dur ing t h e  year ,  ending by . 
h ihc rna t ion .  

F. Cucurbitaceae : 
squash, sweet 
melon, cucumber, 
watermelon 

Ooc n f  major p e s t s  i n f e s t i n g  melons. 
Lnrv,ie l i v e  i n s i d e  f r u i t ,  causing g r e a t  
d:aace. 
( b i r s t  recorded i n  Egypt i n  1947 a t  Aswan 
rcherr i t  was introduced t o  Egypt from 
Slidan. Has now spread from Aswan t o  Qena, 
Assyrlt, Minya, Beni Suef,  Giza and the  
Canal Zone). 

Bores t i n y  ho les  i n  f r u i t ,  which a r e  cov- 
erccl by gummy, y e l l o s i s h  s e c r e t i o n .  When 
s ~ ~ c ~ e l y  i n f e s t e d ,  f r u i t  becomes smal l ,  
ye l lowish and r o t t e n  because o f  b a c t e r i a  
and fungi .  

Recommended Measures 
f o r  Control 

Spray with Diptrex 80% a t  
t h e  r a t e  o f  0 .5%.  

Spray Bajtox 100% a t  t h e  
r a t e  of  0 .2%.  Repeat i f  
needed i n  a r e a s  in fe s t ed  
with Dacus c i t t i a t u s  (Loew] 

F r u i t s  i n fe s t ed  should be 
co l l ec t ed  and destroyed 
before  spraying.  



Major Pests 

The Bean Fly 

Major Hosts 

F. Leguminoseae 

Symptoms of Infestation 
Life History & Damage to Crop 

Larvae live inside fruit and eat tissues 
and seeds. Both immature and mature 
fruit susceptible to attack. 

Melons are cultivated in Egypt through- 
out the year. Infestation with Dacus 
ciZZiatus (Loew) is always serious, but 
the degree differs among various periods 
of cultivation. 

(1) !.ate Nili Cultivation 
Fruit of the Nili cultivation (especial- 
ly cucumber and squash) appear in October 
and November and are highly susceptible 
to attack by Dacus ciZZiatus,  especially 
in Giza, Beni Suef. El-Minya and the Canal 
Zone . The summer cultivation is not 
seriously attacked in these same areas. 

(2) Early Winter Cultivation 
This is the main period of cultivation 
at Aswan, Kom Ombo, and Qena and the 
crop (melons, with the exception of 
squash) is seriously attacked. Fruit 
appear in January and February. Summer 
cultivation is not severely attacked in 
these areas. 

This red fly is always found around melon 
plants during the day. It is dark yellow- 
ish, and the female lays its eggs (5-50) 

Recommended Measures 
for Control 



Clajor Pes ts  

Mites -- 

klojor Ijosts 

--- 
Symptoms o f  I n f e s t a t i o n  

L i fe  H i  s t o r y  6 Damage t o  Crop 

underneath t h e  su r face  l aye r  o f  t h e  f r u i t  
sk in .  The eggs hatch i n  4 days and t h e  
young maggots pene t r a t e  i n t o  the  f r u i t  
t i s s u e s ,  making passages ,  feeding upon t h e  
f r u i t  j u i c e  and des t roy ing  t h e  seeds .  
They complete t h e i r  f u l l  growth wi thin  two 
weeks, then they l eave  t h e  f r u i t  through 
wide openings.  Af t e r  t h r e e  weeks, t h e  
pupae develop i n t o  a d u l t  f l i e s  and another  
generat ion begins.  

Recommended Measures 
f o r  Control 

Mites a r e  very small c r e a t u r e s ,  gene ra l ly  d i f f i c u l t  t~ see  with t h e  naked eye. For t h a t  reason,  i t  i s  necessary t o  use 
magnified l enses  when working with them. Mites a r e  more c l o s e l y  r e l a t e d  t o  s p i d e r s  and scorpions  than t o  i n s e c t s .  They 
d i f f e r  from i n s e c t s  i n  many re spec t s :  (1) t hey  have n e i t h e r  wings nor antennae, nor compound eyes;  (2 )  t h e i r  body i s  
formed o f  two p ieces ,  a  t ho rac ic  head and an abdomen, while t h e  body of  an i n s e c t  i s  d ivided i n t o  t h r e e  p a r t s ,  head, 
thorax and abdomen; (3) t h e  ma jo r i ty  o f  mites have f o u r  p a i r s  o f  l e g s  i n  t h e  a d u l t  s t a g e .  Yet,  mi tes  i n  genera l  resemble 
i n s e c t s  i n  t h e i r  economic e f f e c t  on man. Like i n s e c t s ,  t hey  a f f e c t  h i s  h e a l t h ,  h i s  animals and h i s  p l a n t s .  Development 
i n  mi tes  i s  o f  t h e  incomplete metamorphosis type. remales l a y  sepa ra t e  eggs ,  which hatch i n t o  l a r v a e  t h ~ t  resemble t h e i r  
mothers,  except i n  possess ing t h r e e  p a i r s  o f  legs .  Larvae transform i n t o  nymphs which have four  p a i r s  cf l e g s ,  and f i n -  
a l l y  i n t o  a d u l t s .  Females l a y  a  g r e a t  number o f  egg3<around 150 i n  many spec ie s )  and the  l i f e  cyc le  t a1 . c~  around 10-15 
days under favorable  cond i t ions .  For these  reasons ,  mi tes  reproduce quickly .  In t h e  l a s t  few yea r s ,  sp ide r  mi tes  have 
c r e a t e d  g r e a t  problems i n  many p a r t s  o f  the  world. Furthermore, t h e  ex tens ive  use of  t h e  new i n s e c t i c i d e s  aga ins t  many 
i n j u r i o u s  i n s e c t s  has  been very  harmful t o  b e n e f i c i a l  i n s e c t s  and mites  which prey on r ed - sp ide r  mi t e s .  

-Spray tomato p l a n t s  with 
micronized sulphur  a t  t h e  
r a t e  of  0.25% (1.5 kgslfed) . 

I n f e s t s  tomato p l a n t s ,  causing l e a f  c u r l .  
The l e a f  l o s e s  i t s  c o l o r ,  becomes smal ler  
than usual  and w i l t s ,  leading t o  g r e a t  
l o s s  of y i e l d .  A l l  s t a g e s  of  t h i s  mi te :  
l a rvae ,  nymphs and a d u l t s ,  have two p a i r s  
of l e g s  on ly .  

Vascztes lycopersici 
(Massee) 
Bud Mite, 
Eriophyid 
Mites 

fam: Eriophyidae 

o rd :  Acarina 

F. Solanaceae: tomato 



Major Pes t s  

Tetmnychus 
ambicus (At t i ah )  
green form, 
Tetranychus 
cucurbitaceanun 
(Sayed) red  form. 
Common red s p i d e r  
mi te  (T. tetariurr 
comptea) 

MeZanagromyza 
phaseoti (Tryon) 
The Bean-Fly 

fam: Agromyzidae 

ord:  Diptera  

Major Hosts 

F. Solanaceae: egg 
p l a n t ,  po ta to ,  
pepper 

F. Leguminoseae: 
common bean, cowpea. 
garden pea 

F. Cucurbitaceae: 
squash, sweet melon. 
cucumber, watermelon 

F. Compositae: 
a r t i choke  

Cynam s c o t y w  
a r t i choke  

F. Leguminoseae: 
common bean. 
cowpea 

Symptoms of I n f e s t a t i o n  
L i fe  His tory  & Damage t o  Crop 

The common red - sp ide r  mi te  i n f e s t s  
vegetable crops  from May t o  September. 
I t  l i v e s  on t h e  lower s u r f a c e  o f  t h e  
l e a f  i n  a l l  s t ages  from egg t o  a d u l t .  
I t  sucks t h e  p l a n t ' s  s ap ,  causing 
l eaves  t o  drop o f f  and g r e a t  damage t o  
y i e l d .  The a d u l t  i s  green o r  red i l l  

c o l o r  wi th  2 dark d o t s  on e i t h e r  s i d e  
of  t h e  body. The green form. T. ara- 
bicua (At t i ah )  i s  more r e s i s t a n t  t o  
p e s t i c i d e s  than t h e  red  form. 9. cucur- 
b i t a c e a m  (Sayed). I t  has  been e s t ab -  
l i s h e d  by mating experiments t h a t  t hese  
a r e  two d i f f e r e n t  spec ie s .  The c i t ru s  
b r m  mite,  Eutetranychue orientaZ7:e 
(Klein) l i v e s  on t h e  upper su r face  o f  
t h e  l e a f  i n  a l l  i t s  s t a g e s .  I t  has 
18-19 gene ra t ions ,  whereas t h e  common 
red s p i d e r  mi te  has about 27 genera- 
t i o n s  pe r  year .  

A s e r i o u s  p e s t  common t o  beans and cow- 
peas.  Attacks from seed germination t o  
ha rves t .  

Causes p l a n t - w i l t ,  dea th  of p I a n t s  and 
g r e a t  l o s s  o f  y i e l d .  P l an t  t i s s u e s  
a r e  damaged by pene t r a t ion  of  larvae .  
and p l a n t s  s e r i o u s l y  a f f e c t e d  a r e  e a s i -  
l y  broken and have few green pods. 
P lan t s  w i l t  when s e r i o u s l y  a f f e c t e d .  
and aggregat ions  o f  l a r v a e  and pupae 

Recommended Measures 
f o r  Control 

-Spray with micronized Kelthan 
359 a t  t h e  r a t e  of  0.15% (600 
gr l fed)  f o r  t h e  con t ro l  o f :  

T. arubicus (At t i ah )  . 
T. cucurbitacearwn (Sayed) 

and Eutetranychus or ien ta t i s  
(Klein) . 

Spraying should be repeated 
i f  needed. Kelthan should 
be added t o  Sevin used f o r  
t h e  con t ro l  of Phthorimaes 
opercule 2 2 8  and Eurzophore 
osseatet ls  i n  o r d e r  t o  pre-  
vent  damage by s p i d e r  mi te  
i n f e s t a t i o n s .  

Spraying o f  p l a n t s  a t  an ea r l :  
s t a g e  f o r  p r o t e c t i o n .  ( I n  
t h e  N i l i  Cu l t iva t ion  only)  
wi th  Sevin 852 W.P. a t  t h e  
r a t e  o f  0.4% (1 .5  kgs/fed)onc~ 
every f o r t n i g h t  u n t i l  t h e  
p l a n t  becomes two months o ld .  
Spraying should be stopped 
before  blossoming. 



Major Pests Major Hosts 
Symptoms of lnfestation 

Life History & Damage to Crop 

beneath the epidermis causes tumors 
between stem and root and under leaf base. 
Greatest damage caused in young plants, 
which are more susceptible to fly's attack. 
Plants severely infested can have 50 mag- 
gots and pupae in the stem. Light infesta- 
tion. where plants apparently sound, may 
have only a few maggots. 

Degree of lnfestation in the Different 
Cultivations: 
(1) Nili Cultivation: 
Highly infested, especially in late culti- - ~ 

vation. cultivated-for dry beans from mid- 
August in Lower Egypt and a week or two 
laier in Upper ~ ~ y ~ t .  
(2) Winter Cultivation: 
Infestation less than Nili, cultivated for 
green pods from mid-November. 
(3) Summer Cultivation: 
Little infestation in early cultivation. 
becoming greater with late cultivation. 
Cultivated for green pods from mid-February 
or later in April and early May. 

Life History: 
Fly is black, 2.5 mm in length, found in 
gredt numbers in early morning and at sun- 
set on the upper surfaces of leaves, but 
disappearing during the day. It lays its 
eggs under the lower epidermis of the young 
leaf. These hatch into small maggots, which 

Recommended FIeasures 
for Control 



Major Hosts 

F. Leguminoseae: 
cowpea, lima 
bean 

Symptoms o f  I n f e s t a t i o n  
L i f e  H i s to ry  & Damage t o  Crop 

p e n e t r a t e  between t h e  two epidermal 
su r f aces ,  l eav ing  s i l v e r y  passages  
through t h e  l eaves  t o  t h e  branches and 
stem, u n t i l  t hey  r each  the  p a r t  between 
stem and r o o t  nea r  t h e  s o i l  su r f ace .  
Duration o f  l a r v a l  s t a g e  is about one 
week. The l a r v a  pupa te s  under t h e  e p i -  
dermis o f  t h e  p l a n t ' s  stem caus ing 
tumors i n  i t .  The s i l v e r y  passagesof 
l a rvae  under t h e  epidermis  o f  stem and 
t h e  tumours o f  pupae around t h e  p l a n t ' s  
stem a r e  impor tant  symptoms o f  i n fe s -  
t a t i c n .  The pupae p e n e t r a t e  i n t o  t h e  
s o i l  around t h e  stem and a l s o  under 
bases  o f  l eaves  which become da rk ,  
swollen and e a s i l y  broken. Pupae a r e  
a l s o  found i n  dry  l eaves .  The pupa 
becomes a d u l t  ( f l y )  a f t e r  a pe r iod  
which d i f f e r s  from season t o  season. 
The d u r a t i o n  o f  gene ra t ion  i s  about 3 
weeks on t h e  average ,  but  i s  prolonged 
i n  w in te r .  Ten t o  twelve  overlapped 
gene ra t ions  p e r  yea r .  

I n f e s t a t i o n  o f  cowpea and lima bean 
green pods by l a r v a e  which feed upon 
seeds  be fo re  t hey  become dry .  Larvae 
p e n e t r a t e  i n t o  green pods and spend 
about 3 weeks be fo re  e n t e r i n g  pupal 
s t age .  Larvae then l eave  pod and 
pupate i n  t h e  s o i l  a t  2-5 cms depth  

Recommended Measures 
f o r  Control  

Spraying wi th  Sevin 85% a t  
t h e  r a t e  o f  0.4% (1.5 kgs/ 
fen). 

Spraying should be done a t  
t h e  f i r s t  s i g n  o f  i n f e s t a t i o n  



Major Pes ts  

Delia a l l i a r ia  
(Sp. n.  ) t he  onion 

maggot 
fam: Muscidae 

ord:  Diptera  

Hy Zemia antique 

Symptoms o f  I n f e s t a t i o n  
Life  Hi s to ry  & Damage t o  Crop 

and a t  a d i s t a n c e  o f  20-30 cms from 
p l a n t ' s  stem. Af te r  3 weeks, moth emer- 
ges from pupa. Af t e r  mating, female 
rnoth l a y s  eggs on p l a n t ' s  blossoms. The 
young maggots feed upon blossoms. 

N i l i  c u l t i v a t i o n  i s  more s e r i o u s l y  8 

i n f e s t e d  than summer c u l t i v a t i o n .  This 
pes t  i s  always found from March t o  Sept- 
ember and i n f e s t s  d i f f e r e n t  h o s t s  a l l  
over t h e  world. S ix  t o  seven generat ions  
per yea r ,  with h ibe rna t ion  per iod a s  
Pupa. 

Adult female lays  eggs near  p l an t  base.  
Eggs hatch i n t o  maggots which crawl 
beneath leaves  and p e n e t r a t e  bulbs .  
Maggots feed upon t h e  l eaves '  contents  
causing w i l t  from t o p  t o  bottom. They 
make passages near  l eaves '  bases,  d e s t -  
roy them, and ( i n  t h e  seve re  i n f e s t a t i o n )  
cause p l a n t ' s  dea th .  They pupate i n  t h e  
s o i l  around t h e  p l a n t .  The f l y  resembles 
t h e  house-f ly  i n  shape and co lo r .  b r a -  
t i o n  of  one generat ion i s  about 40 days.  
The peak o f  i n f e s t a t l o n  i s  from November 
t o  March. 

Major Hosts 

F. Amaryllidaceae: 
( g a r l i c )  
AZZium satiznun 

F. L i l i aceae  
(onion) 
AZZium cepa 

Recommended Mcnsures 
f o r  Control 

-Spray with Folaton (Valexon) 
50% o r  DDT/Lindane a t  t h e  r a t e  
o f  0.5%.  l a t e  January f o r  t h e  
c o n t r o l  o f  Delia az l iar ia .  
and mid-February f o r  con t ro l  
o f  t h r i p s .  



Major Pes t s  

HelZuZa undallie 
(Fabr) 

fam: Pyraust idae  

o rd :  Lepidoptera 

Peirie rapae (L. ) 

fam: P e i r i d a e  

o rd :  Lepidoptera 

Major Hosts 

F. Cruci ferae:  cabbage, 
cau l i f lower  

cabbage 
caul  i f lower  
l e t t u c e  
r ad i sh  
t u r n i p  

Symptoms of  I n f e s t a t i o n  I Reconnncnded M c a s ~ ~ r c s  
L i fe  His tory  & Damage t o  Crop f o r  Control I 

One o f  t h e  most s e r i o u s  p e s t s  t o  cabbage 
and cau l i f lower ,  e s p e c i a l l y  i n  t h e  nur- 
s e ry .  Causesgreat damage t o  these  
p l a n t s  throughout Egypt. Larvae pene- 
t r a t e  i n t o  p l a n t  stem and feed upon . 
con ten t s .  They make passages i n s i d e  
stem and r o o t s .  Severe i n f e s t a t i o n  
causes  p l a n t  r o t  and death .  Duration 
o f  genera t ion i s  about one month. 

Spray p l a n t s  tw ice  i n  tile 
nursery  with a 1-week i n t e r -  
v a l ,  us ing Cardona 50% W.P. 
a t  t h e  r a t e  o f  0.4% (1.5 kgs/ 
f e d ) .  
S e l e c t  sound p l a n t s  be fo re  
t r a n s f e r  t o  f i e l d .  
This  t rea tment  c o n t r o l s :  
HeZZula undaZis (Fabr.)  
Pieris rapae (L.) .  
Autographa sp  . . 
Spodoptera l i t t o r a l i e  
(Boisd.) . 
Spraying should be stopped a t  
l e a s t  one week be fo re  ha rves t  

Larvae e a t  p l a n t  l eaves ,  leaving ho les  
of  varying shapes.  The whi te  b u t t e r f l y  
i s  always found around t h e s e  vegetables  
from beginning of October through 
e a r l y  summer. 
Larva (25 cm) has a s o f t  green s k i n  wi th  
a yellow l i n e  down i t s  back. ~ o t h  s i d e s  
o f  t he  body have yellowish l i n e s .  'lhere 
a r e  smal l  black dots covering o t h e r  p a r t s  
of t he  body. The i n s e c t  has about 9 gelier 
t i ons  p e r  y e a r  and i s  more a c t i v e  i n  the  
win te r  than i n  summer. 



Major Pes t s  

Autogmphn 
fphytometra s p e c i e s )  
semi-loopcr worms 

fam: Noctuidae 

ord: Lepidoptera 

Vanessa cardui(L.)  

fam: Nymphalidae 

o id :  Lepidoptera 

Major Hosts 

coht~agc 
caul  i f  lower 
l e t t u c e  
p o t a t o  
garden peas  
beans 
garden bee t  
b i rsenm 

F. Mavaceae: Egyptian 
mallow(MaZva parvi -  
f lorn)  

F. Compositae: 
a r t i c h o k e  

Symptoms o f  I n f e s t a t i o n  
L i f e  H i s to ry  & Damage t o  Crop 

Larvae i n f e s t  leaves  o f  p l a n t .  Larva i s  
green,  3 cms i n  l eng th ,  wi th  3 p a i r s  o f  
vcll trnl  l cgs  ncnr t o  end o f  body. 
Larvae expand and c o n t r a c t  when i n  
motion. 
Adult female l a y s  eggs on l eaves .  
These ha t ch  i n t o  l a r v a e  and feed upon 
t h e  l eaves .  

Adult female l a y s  eggs i n d i v i d u a l l y  on 
t h e  l eaves  which ha t ch  i n t o  l a r v a e .  
Larvae f eed  upon l eaves  and sp in  a t i n y  
n e t  t o  l i v e  under.Larvae e a t  l eaves  and 
cause g r e a t  damage t o  t h e  l eaves  and 
y i e l d .  The f u l l y  grown l a r v a e  i s  4 cms 
long,  brown i n  c o l o r  with p a l e  ye l low 
s t r i p s  on e i t h e r  s f d e s  and sp lnes  on i t s  
back. 

The b u t t e r f l y  i s  l a r g e  and brown, with 
d i f f e r e n t  c o l o r s  on i t s  wings. I t  i s  
always found i n  w in te r  and s p r i n g  around 
Egyptian mallow p l a n t s .  

Recommended Measures 
f o r  Control  

s c e  above, under He l lu l a  
Unda l l i s .  

-Spray with valexon 50% a t  t h e  
r a t e  of 0.5% o r  Nol t ran  22.1% 
a t  t h e  r a t e  o f  0.4%. This  
c o n t r o l s :  
Vanessa c a r d u i  (L.) and 
Spodoptem Z i t t o r a Z i s  (Boisd.) 



V I  . TEST CASES I N  THE FIELD 

A. El-Mansuriya, Giza Governorate:  The White Fly 

P e s t :  Bemisia tabaci (gen) ,  t h e  White F ly .  

For c h a r a c t e r i s t i c s ,  symptoms of i n f e s t a t i o n ,  l i f e  h i s t o r y ,  damage 

and recommended c o n t r o l s ,  s e e  s e c t i o n  v (Table 4 ) .  

Problem: D r a s t i c  l o s s e s  i n  t h e  tomato c rop .  

I n  t h e  f i e l d :  

A number of farmers  i n  Mansuriya fol lowed o u r  i n s t r u c t i o n s  by 

spray ing  t h e i r  tomato c r o p s  every f o r t n i g h t  f o r  a p e r i o d  o f  f o u r  

months: one month i n  t h e  n u r s e r y ,  and t h r e e  months i n  t h e  f i e l d .  

T h i s  took p l a c e  from J u l y  through October,  1979. 

The spray ,  Tamaron 66%, was a p p l i e d  a t  t h e  r a t e  o f  1 l i t r e  p e r  

f eddan. 

Crop i n c r e a s e s  i n  t h e  a r e a  sprayed were 100% over  t h o s e  r e a -  

l i z e d  f o r  t h e  same a r e a  t h e  y e a r  b e f o r e .  

Exper ts  i n  t h e  f i e l d  found some d i f f i c u l t y  i n  persuading f a r -  

mers t o  u s e  Tamaron, because many people  were f r i g h t e n e d  o f  p o s s i b l e  

s i d e  e f f e c t s  o f  t h e  sp ray .  A f t e r  e x p e r t s  demonstrated t h e  c o r r e c t  

a p p l i c a t i o n  methods i n  f r o n t  o f  them, s e v e r a l  farmers  decided t o  t r y  

t h e  s p r a y .  In every i n s t a n c e  where farmers  d i d  app ly  Tamaron, t h e  

i n c r e a s e  i n  y i e l d  was s o  marked t h a t  t h e i r  neighbors  were convinced 

o f  t h e  s p r a y ' s  e f f i c a c y  and asked EWUP e x p e r t s  t o  i n s t r u c t  them i n  

i t s  p r o p e r  a p p l i c a t i o n .  

This  t echn ique  was n o t  used wi th  tomato c rops  i n  o t h e r  a r e a s .  

A comparison was made t o  show farmers  t h a t  t h e  y i e l d  i n  El-Mansuriya 

where t h e  s p r a y  was a p p l i e d  was g r e a t e r  t h a n  t h a t  from o t h e r  s i t e s  

which had n o t  been sprayed .  The y i e l d  was, i n  f a c t ,  double o r  more 

than  double  t h a t  of t h e  n o n - t r e a t e d  a r e a s .  



B .  Abu Raya, Kafr el-Sheikh Governorate 

1) Cotton leafworm 

Control:  s o l a r  o i l  

In l a t e  spr ing ,  s o l a r  o i l  (a  d e r i v a t i v e  o f  crude petroleum o i l )  

was appl ied  wi th  i r r i g a t i o n  water a t  t h e  r a t e  of 30 t pe r  ac re .  

This measure helped t o  reduce t h e  populat ion of  t h e  p e s t ,  and had 

no harmful e f f e c t s  on bene f i c i a l  i n s e c t s .  P e s t i c i d a l  t rea tments  

were l imi t ed  t o  those f i e l d s  where i n f e s t a t i o n  warranted f u r t h e r  

cont ro l  measures. 

Control : hand-picking of egg masses 

I t  was determined t h a t  t h e  hand-picking of co t ton  leafworm 

egg masses was an e f f i c i e n t  cont ro l  measure i n  t h e  co t ton  f i e l d s  o f  

Abu Raya. I t  was poss ib l e  t o  p ick  o f f  about 85% o f  t h e  egg masses. 

For t h i s  reason, we recommend t h a t  hand-picking of egg masses be 

continued over  a s  long a  per iod  a s  poss ib l e  f o r  t h e  most e f f e c t i v e  

cont ro l  o f  t h e  p e s t .  I f  f u r t h e r  chemical cont ro l  appears necessary,  

it w i l l  come a f t e r  t h e  peak i n  abundance o f  co t ton  preda tors ,  which 

normally takesplace  i n  e a r l y  Ju ly .  

Through a  program o f  combined mechanical (hand-picking o f  egg 

masses), chemical ( w p l i c a t i o n  of  s o l a r  o i l )  and b io log ica l  (drying 

of  c lover  f i e l d  breeding grounds) methods, it was poss ib l e  t o  con- 

t r o l  damage caused t o  t h e  co t ton  crop on t h e  Kafr el-Sheikh p i l o t  

s i t e  by t h e  co t ton  leafworm. 

2) Pink bollworm 

The second major p e s t  th rea ten ing  the  co t ton  crop i n  Abu Raya 

was t h e  pink bollworm, f o r  which an economic i n j u r y  l eve l  was 

e s t ab l i shed  i n  f i e l d s  a t  t h e  s i t e  of  10% i n f e s t a t i o n  of  green b o l l s .  

Beginning i n  e a r l y  Ju ly  o f  each season, t r a i n e d  teams from the  

PLANT PROTECTION RESEARCH INSTITUTE of  t h e  MINISTRY OF AGRICULTURE 

p e r i o d i c a l l y  inspec t  co t ton  f i e l d s  t o  determine t h e  l eve l  of  b o l l -  

worm i n f e s t a t i o n .  The Ministry does not  au tho r i ze  t h e  use  of 



chemical con t ro l s  un less  i n f e s t a t i o n  reaches t h e  economic i n j u r y  

l e v e l .  This minimizes t h e  ove ra l l  use  of  chemicals by e l imina t ing  

unnecessary spraying and spraying which might occur too e a r l y  i n  

t h e  season. 

3) Thrips 

No general p r o t e c t i v e  spray was used aga ins t  t h r i p s  e a r l y  i n  

t h e  season. Observation showed t h a t  an i n f e s t a t i o n  l e v e l  of 8  t o  

1 2  ind iv idua ls  per  seedl ing  was economically s i g n i f i c a n t .  

Through a  program o f  i n t eg ra t ed  pes t  con t ro l  i n  Abu Raya: 

1. co t ton  leafworm i n f e s t a t i o n  a r e  coming under con t ro l  

2. e a r l y  season i n f e s t a t i o n s  a r e  almost e l iminated 

3 .  t h e  l o s s  i n  t o t a l  co t ton  y i e l d  due t o  bollworm i n f e s t a t i o n  

has decreased from ca .  20% t o  ca .  5-8%. 

4 )  Corn borers  

For c h a r a c t e r i s t i c s ,  symptoms o f  i n f e s t a t i o n ,  l i f e  h i s t o r y ,  damage 

and recommended c o n t r o l s ,  seelV, B i . 

Problem: Low y i e l d s  from corn crop due t o  corn borer  i n f e s t a t i o n .  

EWUP exper t s  devised an in t eg ra t ed  program of  mechanical, 

chemical and c u l t u r a l  con t ro l  measures. Exact measures were a f f e c t e d  

by the  seasoaal  abundance of t h e  p e s t s ,  t h e i r  feeding h a b i t s  and t h e  

r e s u l t i n g  in ju r ious  s t ages  t o  corn p l a n t s ,  and t h e  loca t ion  of  t h e i r  

overwintering s i t e s .  

An eva lua t ion  of  condit ions i n  Abu Raya showed t h a t  t h e  follow- 

ing measures should be adopted: 

1. Sowing of corn should be done during May and e a r l y  June. 

2 .  Overwintering l a rvae  of  corn borers  could be el iminated 

by burning corn s t a l k s  which had been l e f t  i n  t h e  f i e l d .  

3 .  Application of t h e  chemical Sevin 85% t o  t h e  f i e l d s  i n  

t h e  amount of 1 kg per  feddan. 

When t h i s  was done i n  Kafr el-Sheikh, t h e  r e s u l t i n g  corn crop 

was on t h e  average 25% g r e a t e r  than t h a t  of  t h e  year  before .  



Researchers  a l s o  conducted a  survey o f  t h e  b i o l o g i c a l  p r e d a t o r s  

and p a r a s i t e s  which a t t a c k  corn b o r e r s  i n  t h e  Kafr e l -Sheikh a r e a ,  

and which could  be  used i n  t h e i r  c o n t r o l .  R e s u l t s  o f  t h e  survey 

showed : 

Tr ichogrma evanescens --on eggs o f  corn b o r e r s  

Pimpla s p .  --on l a r v a e  and pupae 

Microbracon brevicomis  --on l a r v a e  and pupae 

Apan t e  l e s  s p  . --on l a r v a e  o f  Sesamia cret ica 

Platy t e  lenornus hy las --on eggs o f  Sesanria cret ica 

Conomoriwn eremita --on pupae o f  Sesanria metica 

I t  is recommended t h a t  f u r t h e r  s t u d i e s  be  done t o  develop 

v a r i e t i e s  r e s i s t a n t  t o  corn  b o r e r s .  

5) Rice stem b o r e r s  

For c h a r a c t e r i s t i c s ,  symptoms o f  i n f e s t a t i o n ,  l i f e  h i s t o r y ,  damage 

and recommended c o n t r o l s ,  s e e  S e c t i o n  V , C .  

Cont ro l :  Combined program o f  c o n t r o l  used a g a i n s t  t h e  r i c e  stem 

i n  Abu Raya: 

1. Farmers were i n s t r u c t e d  t o  use  Rice V a r i e t y  NAHDA, which i s  l e s s  

s u b j e c t  t o  i n f e s t a t i o n  by t h e  r i c e  stem b o r e r  than  o t h e r  com- 

mercia l  v a r i e t i e s  i n  Egypt. 

2 .  Rice was p l a n t e d  e a r l y  i n  t h e  season,  b e f o r e  May 15 .  Farmers 

who p l a n t e d  e a r l y  found t h a t  t h e i r  r i c e  was l e s s  s u b j e c t  t o  

i n f e s t a t i o n  than  t h a t  o f  f a rmers  who p l a n t e d  l a t e r .  

3 .  The r a t e  o f  n i t r o g e n  f e r t i l i z e r s  was reduced.  

4 .  Granular  Lindane and Diazinon were a p p l i e d  a s  e f f e c t i v e  chemical 

i n s e c t i c i d e s  a g a i n s t  t h e  r i c e  stem b o r e r .  

5 .  Farmers were adv i sed  n o t  t o  p l a n t  r i c e  n u r s e r i e s  i n  s a l i n e  s o i l s .  

6 .  Seeds were sown on t h e  same day t h e  r i c e  n u r s e r y  f i e l d s  were f i l -  

l e d  wi th  wa te r .  Th i s  helped t h e  r i c e  s e e d l i n g s  t o  f i x  themselves 

i n  t h e  s o i l  b e f o r e  being a t t a c k e d  by l a r v a e .  



7 .  Farmers were in s t ruc ted  not  t o  i r r i g a t e  t h e i r  r i c e  f i e l d s  from - 
drainage canals .  

8 .  I t  was found t h a t  draining t h e  water from r i c e  nu r se r i e s  f o r  a  

period of one o r  two days was e f f e c t i v e  i n  reducing t h e  i n s e c t  

population and did not s e r ious ly  a f f e c t  t he  r i c e  seedl ings .  

9 .  Rice seeds which had been soaked i n  water f o r  48  hours and then 

l e f t  f o r  another 48 hours u n t i l  t he  emergence o f  r o o t l e t s  before 

sowing had a  b e t t e r  chance t o  escape i n f e s t a t i o n .  

C.  Abyuha, El-Minya Governorate: Sugarcane borers  

For c h a r a c t e r i s t i c s ,  symptoms of i n f e s t a t i o n ,  l i f e  h i s t o r y ,  damage 

and recommended con t ro l s ,  s ee  Sect ion IV, E .  

Control:  Combined program of cont ro ls  used agains t  sugarcane borers  

i n  El-Minya s i t e :  

1. EWUP experts  introduced r e l a t i v e l y  r e s i s t a n t  v a r i e t i e s  of sugar- 

cane i n t o  the  a r e a ,  p a r t i c u l a r l y  where p a s t  experience showed 

t h a t  a  high i n f e s t a t i o n  r a t e  was l i k e l y .  

2 .  Weeds were eliminated from the  sugarcane f i e l d s .  

3. The drainage system was improved i n  sugarcane f i e l d s ,  and proper 

on-farm water management introduced, reducing t h e  sugarcane 

borer  i n f e s t a t i o n .  

4 .  Chemical con t ro l s .  

Any program of  chemical cont ro l  i s  a  hard t a sk  i n  sugarcane 

f i e l d s  as they are present ly  planted i n  Egypt. Because of t h e  nar-  

row rowing, t h e  f i e l d s  become q u i t e  crowded a f t e r  t he  month of  J u l y  

and i t  i s  impossible t o  apply i n s e c t i c i d e .  This is  a  s i g n i f i c a n t  

f a c t o r ,  s ince  most of the  bo re r ' s  a c t i v i t y  occurs between J u l y  and 

October. EWUP researchers  recommended t h e  p lant ing  of cane i n  

wider rows f o r  b e t t e r  pes t  con t ro l .  



APlERICAN 4UIVALZlJTS OF EGYPTIAN ARABIC 
TERMS AND MEASURES COMHONLY USED 

I N  IRRIGATIOIJ how 

Land Area i n  sq meters in acres in feddans in hectares 

4,046.8 4,200.8ia 6 ii$# O 0 8 ~ 2  1. 0 0.402 0.42 

10 000.0 2.380 1.000 
1 sq kilometer 106 x 10 24 .lo5 3 2%: z:: 100.000 
1 sq mile 259 x 106 64 .000 259.000 

Water Measures f eddan-an A cre-f ee t  A c re-inches 

1 b i l l 1  n rn3 23,809,000 .OOO 810,710 .OOO 
1,000 
1,000 d / f  eddan $3 : 8% o.8gl 

0.7 1 
( = 2$8dynn0f m i n f a l l  ) 

4:3% 
420 m3/  e 10 .OO 0.328 

(= 1b0 mn of r a i n f a l l )  
3.936 

Other Conversions , 

1 a r d e b j  p 8  1;t;rs = 5.62 busllels (U.S) 
1 ardeb/ e dan .41 bushelsjacre 
1 PC/ e dan = 2.1 l b l ac r e  
1 do d ;ey load = 100 k g  
1 camel load = 250 kg 
1 donkey load of m u r e  = 0.1 m3 
1 camel load of m u r e  = 0.25 m3 

Egyptian Units far Fie ld  Crops 

Crop E'g. Unit &!% in lb s  i n  bushels 
Len t i l s  
Clover 
Broad beans 
Wheat 
Plaize , Sorghum 
Barley 
Cottonseed 
Sesame 
G roundnu t 
Rice 
Chick-peas 
Lupine 
Linseed 
Fenugreek 
Cotton mgil 
Cotton l i n t  
ginned 1 med ) 

or 

ardeb 
ardeb 
ardeb 
ardeb 
ardeb 
a rde b 
ardeb 
ardeb 
ardeb 
dariba 
ardeb 
ardeb 
ardeb 
ardee 
metmc ' qintar 

metric qintar 50.0 

E m t i a n  Famhg and I r r i ga t i on  Terms 

f a m  = branch 
mama = srdl  d i s t r ibu te r ,  i r r i ga t i on  d i t ch  
masmf = f i e ld  drain 
mesqa = axall canal feedingllfrom 10 t o  40 farms 
q i q t  = cf. English "karat, A Land measure of 1/24 feddan, 1'15.03 m2 
qarza = v i l l  e 
sahy = 1124% of a qira t  7.29 nr? 
saqza = -1 pow red water wheel 
sarf = d r a m  (vb.7, or drainage. See a lso  masraf, (n. ) 




