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S t a f f  Paper #21 

WATER LIFTING BY SAKIA: 
THE INCREMENTAL COST OF COW POWER 

August 1980 

Buffa lo  and b a l a d i  cows a r e  a  s t r a t e g i c  p a r t  o f  t h e  s u r v i v a l  and s e l f  
s u f f i c i e n c y  o f  t h e  Egyptian smal l  farmer.  Cows p rov ide  power f o r  t h e  farmer 
t o  extend h i s  farming o p e r a t i o n s .  Cows f u r n i s h  meat,  mi lk ,  some t r a n s p o r t a -  
t i o n  and on some occas ions  home hea t  f o r  t h e  f ami ly .  Cows a r e  a  source  o f  
c a p i t a l  when s o l d  o r  t r aded .  And t o  some e x t e n t  t h e  fami ly  cows a r e  an ego 
suppor t  of  t h e  fa rmer . (3)  For what t h e  cow g i v e s  t o  farming s h e  r e q u i r e s  
c a r e  and feed ing .  Care provided by fami ly  members and f eed  t h a t  i s ,  f o r  t h e  
most p a r t ,  roughages and c rop  r e s i d u a l s  n o t  immediately u s e f u l  a s  human food.  
To t h e  Egyptian smal l  farmer cows a r e  a  major c a p i t a l  r e s o u r c e s  t h a t  i s  a s  
important  a s  water  and l and .  

The cow makes some inpu t  t o  n e a r l y  every c rop  e n t e r p r i s e  by provid ing  
, power f o r  plowing, p l a n t i n g ,  and c u l t i v a t i o n ,  p u l l i n g  t h e  s a k i a  t o  l i f t  

water  f o r  i r r i g a t i o n ,  and provid ing  t r a n s p o r t a t i o n  f o r  t h e  ha rves t ed  c rop .  
I n  s h o r t  t h e  cow i s  an  ex tens ion  o f  t h e  farmer p rov id ing  power t o  t h e  
farming o p e r a t i o n  a s  wel l  a s  p roducts  o f  meat and milk f o r  t h e  family and 
t h e  market.  From t h e  f a rmer s ' po in t  o f  view, cows a r e  c-f such obvious va lue  
t h a t  they  a r e  more impor tan t ,  and u s e f u l  than  money. Cows can be  s o l d  
r e a d i l y  f o r  maney o r - " i n  kind" payment and a r e  t h e r f o r e  s i m i l a r  t o  a  s t o r e  
o f  c a p i t a l .  A s  a  s t o r e  o f  c a p i t a l ,  cows a r e  more d e s i r a b l e  t han  bank 
d e p o s i t s  t h a t  l o s e  va lue  w i th  i n f l a t i o n  o r  changes i n  r u l i n g  governments. 
A s  a  c a p i t a l  r e s o u r c e  cows p lay  a  s t r a t e g i c  r o l e  i n  s u r v i v a l  o f  t he  sub- 
s i s t e n c e  farmer.  During t h e  b o u n t i f u l  y e a r s  t hey  consun-eresidual 
roughage and g r a i n  c rops  and du r ing  more n i g g a r d l y  y e a r s  t hey  can be  s o l d ,  
t r a d e d  o r  s laught .e r=d .  Cows a r e  t h e   shocka absorber^^^ o f  t h e  va r i ances  o f  
t h e  environrnent . ( l )  . With t h e  phys i ca l  and f i n a n c i a l  c h a r a c t e r i s t i c s  j u s t  
de sc r ibed  t h e  cow is  t o  some e x t e n t  a  symbol t o  t h e  fa rmer ,  a s  an ex t ens ion  
o f  h imse l f  and an i ldependence achieved through s e l f -  s u f f i c i e n c y .  

INTRODUCTION AND SUMMARY REMARKS 

The b u f f a l o  and baa-adi cow provide  a  number o f  d i f f e r e n t  p roducts  and 
e v a l u a t i n g  t h e  c o s t  o f  t h o s e  products  r e q u i r e s  t h a t  some r a t i o n a l  way be 
developed of accu r ing  c o s t s  t o  t hose  s e p a r a t e  p roduc t s  from t h e  genera l  c o s t s  

of  f eed ing  and c a r e .  I n  t h i s  a n a l y s i s  incremental  o r  "add on" c o s t i n g  
was used a s  a  method f o r  e s t ima t ing  t h e  c o s t s  o f  u s i n g  cow power t o  l i f t  
water  w i th  t h e  s a k i a .  Using t h i s  method incremental  c o s t s  a r e  c a l c u l a t e d  
a s  The added c o s t s  t h a t  a r e  necessary  f o r  t h e  farmer t o  i n c u r r  i f  he i s  
going t o  u s e  h i s  cows f o r  t h e  "added" job o f  powering t h e  s a k i a .  The inc re -  
mental c o s t s  were broken roughly i n t o  t h r e e  c a t e g o r i e s  (1) Cost of  reduced 
milk product ion ,  (2) Cost o f  a d d i t i o n a l  feed  and (3)  c o s t  o f  decreased 

1/ F o r r e s t  E. Wal te rs ,  Professor  of A g r i c u l t u r a l  Economics, Colorado S t a t e  - 
Unive r s i t y ,  Egypt Water Use and Management P r o j e c t ,  U.S. Agency f o r  
I n t e r n a t i o n a l  ~ e v e l o p m e n t ,  Consortium For I n t e r a n t i o n a l  Development, 
22 Galaa S t . ,  Bulak, Cai ro ,  Egypt 



r ep roduc t ive  a b i l i t i e s .  

Est imating energy (cow power) c o s t s  on an incremental  b a s i s  r e s u l t e d  
i n  energy c o s t s  p e r  feddan and horsepower hour  t h a t  a r e  s i g n i f i c a n t l y  lower 
than  e a r l i e r  e s t i m a t e s  u s ing  r e n t a l  r a t e s  a s  "opportuni ty" c o s t s  and us ing  
"average" c o s t  e s t ima te s .  The lower c o s t  e s t i m a t e s  would appear  t o  
r e i n f o r c e  t h e  idea  t h a t  d i e s e l  and e l e c t r i c  powered pumps can n o t  
compete e f f e c t i v e l y  with a  s a k i a  t h a t  i s  running e f f i c i e n t l y .  However, 
d i e s e l  and e l e c t r i c  pumps probably have an advantage when cana l  l e v e l s  
a r e  low and t h e  s a k i a  runs  a t  50% o r  60% of p r a c t i c a l  c a p a c i t y .  I t  
should a l s o  be noted t h a t  a  farmer,  who has  o r  is  near ing  t h e  po in t  
where t h e  s a k i a  i s  worn o u t , w i l l m o r e  l i k e l y  cons ide r  t h e  purchase o f  a  
d i e s e l  o r  e l e c t r i c  pump because he w i l l  no t  l o s e  t h e  va lue  of  t h e  s a k i a  
inves tment . (9)  In s h o r t  programs, t h a t  make mechanical. pumps a v a i l a b l e  t o  
fa rmers  may f i n d  acceptance by t h e  small  farmer i n  a r e a s  o f  low canal  
water  l e v e l s  and s e l e c t e d  farmers  who must r e p l a c e  worn ou t  s a k i a s .  More 
comprehensive programs t h a t  r e p l a c e  t h e  s a k i a  would f o r c e  t h e  i s s u e  wi th  small  
farmers  who have no f i n a n c i a l  ( c o s t )  r ea son  f o r  owningfuel powered pumps. 
Over t ime f u e l  powered pumps may become a  symbol t o  t h e  small  farmer and if 
he  g a i n s  a f f l u e n c e  t h e  small  farmer may purchase f u e l  powered pumps a s  a  con- 
venience.  In a d d i t i o n a l  farmers  may purchase d i e s e l  pumps t o  forego  t h e  
drudgery o f  runn i  t h e  s a k i a  and t o  provide  more t ime f o r  t h e i r  c h i l d r e n  P S /  t o  a t t e n d  school.- 

A comparison o f  t he  component p a r t s  of the incremental  c o s t s  shows 
t h e  m a j o r i t y  o f  t h e  cow power c o s t s  a r e  a s s o c i a t e d  wi th  t h e  r educ t ion  i n  
milk product ion.  Fu r the r  t h e  c o s t  of  reduced milk product ion i s  much 
g r e a t e r  f o r  b u f f a l c  cows than  it is f o r  b a l a d i  cows. The unus 
d i f f e r e n c e  between b u f f a l o  and b a l a d i  cows i s  due t o  a  l a r g e r  r educ t ion in  h igher  
valued b u f f a l o  cow mi lk .  Apparently,  b u f f a l ~  cow milk product ion i s  a f f e c t e d  
more by work than b a l a d i  cow milk product ion  because b u f f a l o  cow milk has 
roughly double t h e  b u t t e r f a t  con ten t .  From a  farm management po in t  o f  view 
l a c t a t i n g  b a l a d i  cows a r e  a  cheaper source  o f  power than b u f f a l o  cows. On 
t h e  o t h e r  hand, t h e  d i f f e r e n c e ,  between n o n - l a c t a t i n g  (dry)  b u f f a l o  and b a l a d i  
cow power c o s t s ,  does no t  appear t o  be  s i g n i f i c a n t .  

RATIONAL FOR INCREMENTAL COSTING 

The idea of  incremental  o r  "add on" c o s t s  i nvo lves  only those  added 
c o s t s  t h a t  a r e  necessary  t o  perform t h e  t a s k .  In  p r a c t i c e  t he  added o r  
incremental  c o s t s  can be c a l c u l a t e d  i n  a  p a r t i a l  budget farmwork where 
c o s t s  a r e  c a l c u l a t e d  f o r  each of t he  added i tems necessary  t o  perform 
t h e  t a s k  and "opportuni ty cos t s "  of revenues o r  products  given up i n  
o rde r  t o  perform t h e  t a sk .  The concept of incremental  c o s t i n g  comes 
from t h e  Marsha l l ian  marginal c o s t  concepts  which a r e  t h e  c o s t s  on t h e  
margin - -  t h e  c o s t s  of producing t h e  l a s t  marginal  increment of a  product .  

Incremental c o s t s i n g  i s  o f t en  used when an eva lua t ion  is be ing  made 
of a  new o r  a d d i t i o n a l  t a s k  o r  product ion -- t o  s e e  i f  t h e  revenues 



from t h e  added t a s k  o r  f u n c t i o n  w i l l  pay f o r  t h e  c o s t  o f  do ing  t h e  t a s k  o r  
making t h e  p roduc t .  In  t h i s  c a s e  t h e  major r e a s o n  f o r  keep ing  t h e  cow 
is f o r  meat and mi lk  p roduc t i on  and p o s s i b l y  f o r  f i e l d  power. S i n c e  a  
number o f  o t h e r  means f o r  l i f t i n g  wa t e r  (bo th  mechanical  and hand pumps) 
e x i s t  t h e  t a s k  o f  l i f t i n g  wa t e r  is  an "added" t a s k  g iven  t o  t h e  cow. A s  
e i t h e r  t h e  b u f f a l o  o r  b a l a d i  cow performs t h e  t a s k  of p u l l i n g  t h e  s a k i a  (1) 
milk p roduc t i on  d e c l i n e s ,  ( 2 )  a d d i t i o n  f eed  i s  r e q u i r e d  and (3) t h e  c a l v i n g  
r a t e  d e c l i n e s .  

The d e c l i n e  i n  mi lk  p roduc t i on  and c a l v i n g  r a t e s  r e p r e s e n t s  l o s t  produc- 
t i o n  --  a  l o s t  o p p o r t u n i t y  ( o p p o r t u n i t y  c o s t )  t o  p r o d u c e . ( 5 )  A s  a  r e s u l t  
one o f  t h e  c o s t s  o f  o p e r a t i n g  t h e  s a k i a  i s  t h e  c o s t  ( o p p o r t u n i t y  c o s t )  o r  
v a l u e  o f  t h e  l o s t  p roduc t i on  o f  m i lk  and c a l v e s .  The o t h e r  c o s t  i s  a  
. d i r e c t  add on c o s t  o f  t h e  a d d i t i o n a l  feed  r e q u i r e d  t o  supply  t h e  added 
energy needed f o r  working t h e  s a k i a .  There  is  a  compl i ca t i on  w i th  added 
f eed  r equ i r emen t s  and t h e  d e c l i n e  i n  mi lk  p roduc t i on  and c a l v i n g  r a t e s .  
Milk p roduc t i on  and c a l v i n g  r a t e s  f o r  bo th  b u f f a l o  and b a l a d i  cows on smal l  
farms i n  Egypt a r e  abnormal ly  low as a  r e s u l t  of  t h e  o f f  s ea son  f e e d  d e f i c i t  
and expending energy  i n  workin,g t h e  s a k i a  f u r t h e r  a g g r a v a t e s  t h e  p r o b l e m . ( l ) [ 4 )  
Consequent ly ,  most o f  t h e  c o s t  c a l c u l a t i o n s  a r e  based on measur ing t h e  e x t e n t  
and t h e  p r o p o r t i o n  t h a t  working t h e  s a k i a s  adds  t o  o r  a g g r a v a t e s  t h e  problem 
a s s o c i a t e d  w i th  t h e  f e e d  d e f i c i t . ( 7 ) ( 1 2 ) .  

I n  a  b r o a d e r  p e r s p e c t i v e ,  t h e  agg rava t i on  o f  t h e  f e e d  d e f i c i t  problem 
r e p r e s e n t s  a  s o c i a l  c o s t  t o  Egypt o f  reduced meat and mi lk  s u p p l i e s  t o  t h e  
food system. A l t e r n a t i v e l y  it should  b e  no ted  t h a t  bo th  d i e s e l  f u e l  and 
e l e c t r i c i t y  a r e  s u b s i d i z e d  by t h e  Egypt ian  government and e x t e n s i v e  u s e  
o f  bo th  energy  s o u r c e s  r e p r e s e n t  a  s o c i a l  c o s t  t o  Egypt.  No a t t emp t  was 
made i n  t h i s  r e p o r t  t o  measure t h e  b roade r  s o c i a l  c o s t s  and no conc lu s ions  
a r e  made a s  t o  t h e i r  importance.  

Other  means o f  c a l c u l a t i n g  cow power c o s t s  f o r  t h e  s a k i a  i n c l u d e  
e s t i m a t i n g  t h e  ave r age  c o s t s  f o r  a l l  t h e  t a s k s  performed by t h e  cow and 
e s t i m a t i n g  t h e  r e n t a l  v a l u e  of cows.(5)  I f  average  c o s t s  a r e  used 
some c o s t s  a r e  i nc luded  t h a t  a r e  a l s o  i n c u r r e d  f o r  meat and mi lk  p roduc t i on .  
I f  t h e  r e n t a l  r a t e  i s  used it can b e  ove re s t ima t ed  because  farm producers  
may c o n s i d e r  r e n t i n g  as y e t  ano the r  t a s k  f o r  t h e i r  cows t h a t  w i l l  c au se  
a n  undue burden and unusa l  l o s e s  o f  mi lk  and meat p roduc t i on .  

COST COMPARISONS USING THE EWUP FARMWORK(10) 

. The buffaLo and b a l a d i  cow power c o s t s  a s  c a l c u l a t e d  u s i n g  incrementa l  
c o s t i n g  a r e  used  i n  t h e  EWUP farmwork f o r  t h e  purpose  o f  comparing i r r i g a -  
t i o n  c o s t s  p e r  feddan and p e r  horsepower h o u r . ( l )  A s  shown i n  t a b l e  1 
and 2  t h e  c o s t  o f  w a t e r  l i t i n g  wi th  b a l a d i  cows is from 33%-50% o f  t h a t  
f o r  d i e s e l  pumps. Even t h e  h i g h e r  c o s t  b u f f a l o  drawn s a k i a  r u n s  less  t han  
60% of  t h a t  f o r  d i e s e l .  



Table 1 :  Water L i f t i n g  Cost Comparison, EWUP (10) With Adjustments For 
Incremental ized Energy Costs  on t h e  3-Meter Sakia .  

Number of 3-meter s a k i a  3-meter s a k i a  9 horsepower 7 .5  horsepower 
f eddan s us ing  Baladi us ing  b u f f a l o  d i e s e l  e l e c t r i c  

COWS COWS P'.w"" pumps 

Table 2: Water L i f t i n g  Cost Comparison, EWUP(10) With Adjustments f o r  
Incremental ized Energy Costs  on t h e  3-meter Sakia  

-- - - -  - 

Number of  3-meter Sakia 3-meter s a k i a  9 horsepower 7 .5  horsepower 
f  eddans us ing  b a l a d i  u s ing  b u f f a l o  d i e s e l  e l e c t r i c  

COWS COWS Pump s P"PS 



The e f f i c i e n c y  (water pumped p e r  hour of work o r  ho r se  power hour) 
of  t h e  s a k i a  would have t o  d e c l i n e  impor t an t ly  (40%-60%) b e f o r e  f u e l  
powered pumps a r e  comparable on a  c o s t  b a s i s .  E f f i c i ency  does drop  t o  
such lower l e v e l s  i n  a r e a s  where t h e  wa te r  l e v e l  i n  t h e  cana l  d rops , reduc-  
i ng  t h e  amount o f  water  a v a i l a b l e  t o  t h e  s a k i a .  In  t hose  a r e a s  f u e l  
power pumps may be a  c o s t  e f f e c t i v e  improvement. Also,  f u e l  power 
pumps may become a s t a t u s  symbol i n  some a r e a s  and fa rmers  may buy 
them t o  demonstrate  t h e i r  new found a f f l u e n c e  - -  a form of conspicuous 
consumption. Also, i f  t h e  u s e  o f  t r a c t o r s  o r  t h r e s h e r s  becomes more 
widespread,  pumps may be  opera ted  from t h e  "power t a k e  o f f t '  mechanism(9). 
In  t h i s  c a s e  t r a c t o r  opera ted  pumps may be  cheaper  on an incrementa l ized  
c o s t  b a s i s  and a  b e t t e r  replacement f o r  t h e  s a k i a .  Again from a broader  
p e r s p e c t i v e  as pumps become more common p l a c e  t h e  s a k i a  manufacturing 
i n d u s t r y  w i l l  d e c l i n e .  The i n f r a - s t r u c t u r e  t h a t  d i s t r i b u t e s  and s e l l s  
s a k i a s  and s a k i a  r e p a i r s  (pa r t s )migh t  b e  used t o  d i s t r i b u t e  and s e l l  
o t h e r  t ypes  o f  pumps and pump r e p a i r s .  

ELEMENTS OF THE TOTAL ANNUAL COSTS OF SAKIA OPERATION 

A fu r the r l j r akdown  o f  t h e  annual  c o s t s  f o r  t h e  s a k i a a s  shown i n  t h e  
EWUP s tudy  wi th  ad jus tments  f o r  i nc remen ta l i zed  c o s t i n g  o f  b a l a d i  and 
b u f f a l o  cow power (energy) is  shown i n  t a b l e s  3 and 4 .  

A s  shown i n  t a b l e s  3 and 4 i nc remen ta l i zed  cow power o r  energy c o s t s  
a r e  an important  p a r t  o f  t h e  t o t a l  annual c o s t s  o f  t h e  s a k i a  and become 
more important  a s  t h e  s a k i a  i s  opera ted  a t  h i g h e r  l e v e l s .  For example 
f o r  b a l a d i  cows when t h e  s a k i a  i s  used f o r  on ly  one feddan energy c o s t s  a r e  
about  10% o f  t h e  t o t a l  annual c o s t  and when t h e  s a k i a  is  used f o r  20 
feddans energy c o s t s  a r e  27% of  t o t a l  annual  c o s t s .  For b u f f a l o  t h e  
percentages  a r e  even h ighe r  a t  one feddan energy c o s t s  make up 21% of 
t o t a l  annual c o s t s  and a t . 2 0  feddans  energy c o s t s  a r e  almost 60% o f  t o t a l  
annual  c o s t s .  In  s h o r t  t o t a l  annual c o s t s  a r e  a  l i n e a r  f u n c t i o n  o f  
feddans i r r i g a t e d  and a s  feddans  i r r i g a t e d  i n c r e a s e  energy c o s t s  
i n c r e a s e  more t han  p r o p o r t i o n a l  t o  t o t a l  annual  c o s t s .  I n  o t h e r  
words t h e  c o s t  comparisons would be  q u i t e  d i f f e r e n t  on l a r g e  t r a c t s .  

ELEMENTS OF THE INCREMENTAL COSTS OF COW POWER OR ENERGY 

A s  shown by t a b l e s  5 and 6 ,  t h e  incrementa l  c o s t s  o f  cow power o r  
energy a r e  based on t h e  added c o s t  o f  feed  and t h e  c o s t s  of reduced milk 
product ion  and r ep roduc t ive  a b i l i t y .  Lower milk product ion  c o s t s  a r e  
by f a r  t h e  most important  added c o s t s .  



I 

Table 3 :  Water L i f t i n g  Costs  f o r  3-Meter Sakia,  Data from EWUF ( l o ) ,  Energy 
Cost based on Incremental Costing Using Baladi  Cows 

Nuvber of  Annual f ixed  Deprec ia t ion  Repairs Energy Grease Operation Tota l  Annual c o s t  
f  eddans c o s t  c o s t  cos t  annug c o s t  per  per  

feddan horsepower 

1/ Tota l  annual c o s t s  can a l s o  be est imated a s  TC = 41.7 + 7.52 (number of feddans) - 

2 /  Annual c o s t  p e r  feddan has t h e  following funct ioned form: - 

T /Fd = 7.52 + 
C 

41.7 
No. of feddans 

3/ Annual c o s t  per  Horsepower Hour has the  fol lowing func t iona l  form: - 
TC/Hpr = 2.99 + 1.656 

No. of  feddans 



Table  4 :  Water L i f t i n g  C o s t s  f o r  3-Meter S a k i a ,  Data  from EWUP ( l o ) ,  Energy C o s t s  
Based on Incrementa l  Cos t ing  Using B u f f a l o  Cows 

N u h e r  o f  Annual f i x e d  D e p r e c i a t i o n  R e p a i r s  Energy Grease  O p e r a t i o n  T o t a l  Annual c o s t  
f eddans . c o s t  c o s t  c o s t  annut) 

p e r  cos t -  P e r  
feddan  horsepower 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( L .  E .  Per  Annum) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . , . . . 

1/ T o t a l  annua l  c o s t  can  a l s o  be  e s t i m a t e d  a s  T = 4 1 . 8  + 14 .7  (number o f  feddans)  - C 

2/ Annual c o s t  p e r  feddan h a s  t h e  fo l lowing  f u n c t i o n a l  form: - 

TC/Fd = 14.7  + 41.8  
No. o f  feddans  

3/  Annual c o s t  p e r  Horsepower Hour h a s  t h e  f o l l o w i n g  f u n c t i o n a l  form: - 

TC/Hpr = .584 + 1 .660  
No. of feddans  



Tab le  5 :  Animal Power Cos t s  f o r  L i f t i n g  Water by 
Sak i a  Using Three Ba lad i  Cows (Elements 
of  t h e  lnc rementa l  o r  Add on Cos t s )  

Ba lad i  Cow Cos t s  (Energy) For Water 
L i f t i n g - b v  S a k i a  

Number Hours T o t a l  hou r s  Reduct ion i n  I nc r ea sed  2/Decreased T o t a l  
offeddans worked worked by mi lk  p r o d . l /  - f e e d  costs-  reproduc-  

p e r  cow 2.11 cows t i v e  a b i -  
l i t y  jl 

1/ Based on: Mc ( . I 3  HAC) PMc, where M = Value of Reduction i n  Milk Produc t ion ,  - 
= Hours korked by a l l  cows, and PM = P r i c e  pe r  

ki logram of cow mi lk  o r  .30  in i in t h i s  c a s e .  

2/ Based on: F = (2 .08 H ) Hc c - C 
[lg6g8.: 

A 1 N c ,  where Hp = horsepower expended by 

t h e  cow p e r  hour - - .51  was used i n  t h e  c a s e ,  H = Hours worked 
C p e r  cow, AC = T o t a l  annua l  feed  c o s t s  f o r  t h e  cow - -  133.30 L . E  

was used i n  t h e  c a s e ,  and Nc = number of  cows working - -  3 i n  
t h i s  c a s e .  

31 Based on: R (208 HP) (Hc/Dw(Pnc) Vc N ,  when R c  = p ropo r t i ona l  c o s t  of - c =[ 
64 .6 ( . 49 )  3 

t h e  c o s t  of  r e p r o d u c t i v e  a b i l i t y  by working cows, Hp = ho r sc -  
power expended by t h e  cow - . 51  was used i n  t h e  c a s e ,  Hc = 
hours  worked p e r  cow, Dw = days  worked pe r  cow, Hc/Dw was 
h e l d  a t  3 i n  t h i s  c a s e ,  Pnc = p r o p o r t i o n  of  cows no t  c a l v e r y  - -  
. 3  i n  t h i s  c a s e ,  Vc = v a l u e  of a c a l f  - -  25 L . E .  i n  t h i s  
c a s e ,  and N = number o f  cows u sed .  



Table 6 :  Animal Power Cos t s  f o r  L i f t i n g  'water by 
Sak ia  Using Three Buffalo Cows (Elements 
o f  t h e  Incremental  o r  Add on Cos t s ) .  ----- 

Buffalo Cow Costs  (Energy) For Water 
L i f t i n g  by Sakia  

Number Hours T o t a l  hours  Reduct ion i n  Increased  Decreased Tota l  
of f d d a n s  worked worked by - 

2/ mi lk  prod.  l /  feed cos t s -  reproduc-  
p e r c o w  a l l  cows t i v e  a b i -  

l i t y  / 
-- - -- .. 

- - - - - - ( h o u r s ) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  (L.E./year)------------------ 

1/ Based on: Y, ( . 5  HAB) PMb, where Mb = Value of  Reduction i n  Milk Product ion ,  - 

H~~ 
= Hours worked by a l l  (3) b u f f a l o  cows, and P  = P r i c e  p e r  

Mb 
kilogram o f  b u f f a l o  milk o r  .35 L . E .  i n  t h i s  ca se .  

2/ Based on: - Fb = r~ x %]N~, where F  b  = Increase  feed  c o s t s  due t o  

energy expended wh i l e  working, Hp = horsepower expended by t h e  
b u f f a l o  cow pe r  hour ,  Hb = hours  worked per  cow, = t o t a l  annual 
feed  c o s t s  f o r  t h e  cow - -  116.86 L . E .  was used i n  h i s  ca se ,  and 
N = number of b u f f a l o  cows working - -  3 i n  t h i s  c a s e .  

b  

t h e  l o s s  o f  r e p r o d u c t i v e  a b i l i t y  by b u f f a l o  cows, Hp = horsepower 
expended by t h e  b u f f a l o  cow - - .51  was used i n  t h i s  c a s e ,  = hours  
worked p e r  cow, Dw = days worked pe r  cow, Hb/Dw was he ld  5 t h r e e  
i n  t h i s  c a s e ,  P  = p r o p o r t i o n  of  b u f f a l o  cows n o t  c a l v e r y  - - . 3  
was used i n  thi!! c a se ,  V = va lue  of a  b u f f a l o  c a l f  --  40 L . E .  i n  

b  t h i s  ca se ,  and N = number o f  cows used - -  3 i n  t h i s  ca se .  



A s  shown by t h e  t a b l e s  reduced milk product ion ,  when 10 feddans  a r e  
i r r i g a t e d ,  makes up 77% o f  t h e  b a l a d i  cow power o r  energy c o s t s  and 96% of t h e  
b u f f a l o  cow power o r  energy c o s t s .  Only a t  t h e  lower l e v e l s  o f  i r r i g a t i o n  
o f  one o r  two feddans does reduced r ep roduc t ive  a b i l i t i e s  (reduced c a l v i n g  
r a t e s )  make a  ve ry  l a r g e  p ropor t i ona l  c o n t r i b u t i o n  t o  power o r  energy c o s t s .  
Reduction i n  r e p r o d u c t i v e  a b i l i t i e s  remains almost  cons t an t  because  once 
t h e  e s t u s  c y c l e  i s  i n t e r r u p t e d  it is  no t  very  l i k e l y  t h a t  t h e  cow w i l l  
c a l v e  t h a t  y e a r .  Also ,  i f  pumping c o n t r i b u t e s  f u r t h e r  t o  under  n u t r i t i o n ,  
t h e  e s t r u s  c y c l e  w i l l  l i k e l y  b e  i n t e r r u p t e d .  

For bo th  reduced m i l k  p roduct ion  and reduced r ep roduc t ive  
a b i l i t y  c o s t s  were c a l c u l a t e d  on a  p ropor t i ona l  b a s i s  t o  t h e  c o n t r i b u t i o n  
t h a t  energy expended i n  working t h e  s a k i a  con t r ibu t ed  t o  t h e  n u t r i t i o n a l  
d e f i c i t .  In  o t h e r  words, t h e  milk and reproduct ion  r e d u c t i o n  was cons idered  
t o  be  caused by under  n u t r i t i o n  (2 ) (4 ) (11 )  and t h e  po rpo r t i on  t h a t  added 
work con t r ibu t ed  t o  under  n u t r i t i o n  was cons idered  a s  t h e  p r o p o r t i o n  o f  a l l  
c o s t s  of under n u t r i t i o n  t o  be  con t r ibu t ed  t o  working t h e  s a k i a .  Feed c o s t s  
were c a l c u l a t e d  simply a s  t h e  amount o r  c o s t  o f  feed  necessary  t o  meet t h e  
added energy requr iements  from working t h e  s a k i a .  I n  some s e n s e  t h e r e  
i s  some double  coun t ing  of  c o s t s  because i f  t h e  added feed  requi rements  
were met, under n u t r i t i o n  would n o t  occur  and milk and r ep roduc t ion  would 
no t  be g r e a t l y  reduced.  

Re la t i onsh ips  were developed f o r  each o f  t h e  incrementa l  c o s t s  of 
reduced milk p roduc t ion ,  added feed  c o s t s  and decreased  r ep roduc t ive  
a b i l i t y .  Each of  t h e  r e l a t i o n s h i p s  a r e  shown a t  t h e  bottom of  t a b l e s  
5 and 6.  The b a s i s  f o r  each r e l a t i o n s h i p  i s  shown i n  s p e a r a t e  t a b l e s  i n  
t h e  appendix. 

SOME ENDING OBSERVATIONS AND OPINIONS 

To an impor tan t  e x t e n t t h e  b u f f a l o  and b a l a d i  cow appea r s  t o  be  a  major 
element i n  t h e  small farm economy. So important  t h a t  t h e  smal l  farm economy 
would c o l l a p s e  wi thout  t h e  cow. Therefore ,  t h e  a c t i v i t y  o f  powering s a k i a s  
i s  only an  "add on" a c t i v i t y  -- one o f  many a c t i v i t i e s  t h a t  t h e  cow performs. 
Fur ther  c o s t  of  t h e  s a k i a  powering a c t i v i t y  i s  very  low on small  farms and 
f u e l  powered pumps must be j u s t i f i e d  on some o t h e r  b a s i s  t han  c o s t .  For 
example i f  t h e  smal l  fa rmer  becomes more a f f l u e n t  he may buy a  f u e l  powered 
pump simply f o r  t h e  s ake  of  convience.  

The overwhelming cause  f o r  low milk product ion  and low c a l v i n g  r a t e s  a p p e a r s  
t o  be  under n u t r i t i o n  d u r i n g  t h e  t 'off-bersheem" season (7) (8) (12) .  Very l i t t l e  of 
t h e  low milk p roduc t ion  o r  ca lv ing  r a t e s  appear ,  i n  my opin ion  t o  b e  a s s o c i a t e d  
wi th  working t h e  s a k i a  o r  even i n  t h e  f i e l d s .  

Programs t o  f o r c e  f u e l e d  pumping ve r sus  s a k i a  pumping, would i n  my 
opin ion ,  a l i e n a t e  t h e  smal l  farm producer and probably d e s t r o y  t h e  s a k i a  
manufacturing i n d u s t r y .  F u r t h e r ,  very l i t t l e  l abo r  would b e  saved by 
r ep l ac ing  t h e  s a k i a  w i th  f u e l e d  pumps and no improvement would be  made i n  
t h e  farm l abo r  s h o r t a g e .  Fueled pumps r e p l a c e  animals  n o t  peopleL/ A 

1/ A s a l i e n t  p o i n t  made by D r .  Sonia Mahamed A l i ,  Zagazig U n i v e r s i t y .  - 



f a r  b e t t e r  p a r t  of  v a l o r  would be t o  make fue led  pumps a v a i l a b l e  f o r  small 
farmers t o  purchase a s  they s e e  t h e i r  convience. I t  is . l e s s  a l i e n a t i n g  
and more f e a s i b l e  t o  adapt  fue led  pumps t o  farmers than t o  adapt  farmers 
t o  f ~ l e d  pumps 
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Appendix 

The following tables show the basic relationships used to derive the 
incremental energy (cow power) costs associated with water lifting using 
the sakia. Most of the relationships are based on survey data or well 
known physical relationships. However in some cases the relationships 
are at best crude estimates. The reasoning followed that crude estimates 
at least indicate a magnitude which maybe somewhat informative. 

Table A-1 

Apparent Milk Reduction Associated with Water Pumping 
By Buffalo and Baladi Cows 9 

Milk Reduction per year 

Value of Milk Reduction 
at .12/kg for cows milk and 

.15/kg for buffalo milk 

at .20/kg for cows milk 
.25/kg for buffalo milk 

at .30/kg for cows milk 
.35/kg for buffalo milk 

Baladi Cows Buffalo 

40 kilograms 130 kilograms 

4.8 L.E. 15.6 L.E. 

8.0 L.E. 32.5 L.E. 

12.0 L.E. 45.5 L.E. 

1/ Winrock International, Improved Utilization of Feed Resources for the - 
Livestock Sector, 1980, p. 76. 



Table  A-2 

Increased Energy Requirements of Buff16 and Baladi  Cows When Used f o r  Water 
L i f t i n g  

Energy Requency Baladi  Cows 400 ki lograms,  Buffa lo  550 k i lograms,  
I tem 3.6 ki lograms of  milk a t  4 . 8  ki lograms o f  mi lk ,  

4.590 a t  8% 

(ME/day) (days) (ME/days) (ME/days) (days) (ME/days) 

Maintenance 44.7 365 16315.5 58.3 365 21279.5 
Lac t a t  ion 19.9 170 3383.0 47.2 200 9440.0 

64.6 19698.5 105. 5 30719.5 

2 / Work :- 

Pumping a t  
160 m3/hr. 8 .32  62 515.8 8.32 5 2 432.6 

% i n c r e a s e  over  
energy r equ i r ed  
without  work 12.8% 

125 mJ/hr 6 .24 6 2 286.9 6 .23  5 2 324.5 
( . 6  horsepower f o r  
5 h r s .  

% i n c r e a s e  over  
energy r equ i r ed  
without  work 9.7% 

% i nc rease  over  energy 
r equ i r ed  wi thout  work 6.4% 

1/  Energy r e q u i r e d  f o r  maintenance, l a c t a t i o n  and work a r e  es t imated  Wased on - 
t h e  fo l lowing  r e l a t i o n s h i p s  

Maintenance.: ME/day = .091 W + 8 . 3  
Lac t a t i on :  ME/day = (1.23 B)M 
Work: ME/day (2.08 Hp) h r s .  
where ME/day = Mega c o l o r i e s  pe r  day 

W = Weight (kilogram) o f  t h e  animal 
B = B u t t e r f a t  con ten t  o f  m i l k  
M = Milk (kilograms) produced/day 
Hp = Horsepower r equ i r ed  
H r =  No. o f  hours  workdd/day. 



The relationship for maintenance and lactation is reported in A.M. 
Morgar Rees, T.E. Williams, A.J. Smith and B.S. Capper, A Report of an 
ODM Mission 20 Egypt 20 Undertake a Pre-Feasibility Study of Forage Pro- 
duction and Animal Feeds,Tropical Products Institute, Ministry of Overseas 
Development, London 1977, p. 142. 

The relationship for work is reported in Winrock International, Improved 
Utilization of Feed Resources for the Livestock Sector, p. 10-14. 

2/ A more detailed calculation of power required to run sakias can be made - 
based on measurements of tractive force of the animal, mean rotation of 
the animal and diameter of the animal track. The relationship for the 
calculation of horsepower is shown in Engineering Research Bulletin, 
1978, Vol. 1 part 1, "Field and laboratory Investigations for Various 
Types of Electrification Methods of Nile ~rrigation in Menoufia 
Governorate by Dr. Abdel-Hady A. Nasser, p. 76. 



Tablc A-3. Apparent Reduction In Reproductive a b i l i t i e s  Associated With 
Wat.er Pumping by Raffblo. and Raladi Cows 

A s  l i v e s t o c k  a r e  requi red  t o  expend energy i n  working t h e  e s t r u s  c y c l e  
is sometimes i n t e r r u p t e d  r e s u l t i n g  i n  a  reduced c a l f  c rop .  I n  t;h.iscase 
the  r educ t ion  i n  t h e  percent  of cows ca lv ing  i s  es t imated  a t  3 . 6 %  f o r  b u f f a l o s  
and 5.9% f o r  Baladi  cows. The r e s u l t i n g  c o s t s  a s s o c i a t e d  with t h e  s a k i a  
ope ra t ion  a r e  a s  fo l lows :  

Baladi Calf  Buffa lo  Calf  

1 / Weight- 2  5  4  0  

P r i ce  

Value 

1,00 L . E .  1 .00  L . E .  

25 L . E .  40 L . E .  

Calf  Crop Product ion .059 .036 

Cost t o  Sak ia  1.48 L.E./year 1.44 L.E. /year  

Work does n o t  d i r e c t l y  i n t e r r u p t  t h e  e s t r u s  c y c l e ,  b u t  r a t h e r  a  
combination o f  work and under feeding  causes s t r e s s  t o  t h e  animals  body. 

1. Winrock I n t e r a n t i o n a l  l i v e s t o c k  Research and Tra in ing  Cexter ,  P o t e n t i a l  
f o r  On-Farm Feed Product ion and U t i l i z a t i o n  by t h e  Egyptian Small Farm 
Sec to r ,  June 1980, P54. 

Energy is used t o  main ta in  t h e  body r a t h e r  than  ovary product ion .  
Under Egyptian c o n d i t i o n s  working animals  a r e  o f t e n  underfed dur ing  t h e  
May-December p e r i o d .  Berseem o r  o t h e r  fo rages  a r e  n o t  a v a i l a b l e  i n  
s u f f i c i e n t  q u a n t i t i e s  t o  s u f f i c e  t h e  energy and n u t r i t i v e  needs of  animals .  
A r c - ~ g h  approximation of  t h e  c o n t r i b u t i o n  o f  energy expendited through water  
l i f t i n g  t o  decreased  ca lv ing  r a t e s ,  can be c a l c u l a t e d  a s  fo l lows .  

Cow Buffalo - 

Addit ional  Energy R e q u i f ~ d  by l a c t a t i n g  
Cows When Water Li f t ing-  9.7% 5.9% 

% % 
2/3/ May-Dec. Feed Def i c i t - -  49.0% 49.0% 

Con t r ibu t ion  o f  Water L i f t i n g  t o  Feed 
Def ic i  t y  19.8% 12.0% 

X 

4/  30% Propor t ion  of  Cows Affected (not calving)-  
- 

Approximation o f  ca lv ing  r a t e  reduct ion  
t h a t  could poss ib ly  be  cont r ibu ted  t o  
water l i f t i n g  5.9% 3.6% 



21 A.M. Moryan Rees; T .E.  Williams, A.J .  Smith and BS Copper, A Report of - 
an DDM Mission To Egypt To Undertake a  p r e - f e a s i b i l i t y  Study of 
Forage Product ion and Animals Feeds, T rop ica l  Products  I n s t i t u t e ,  Minis- 
t r y  of Overseas Development, London, 1977, P65, Sakia  r e p o r t  sugges t s  t h a t  
seasonal (June-November) energy d e f i c i t s  f o r  l i v e s t o c k  a r e  a s  g r e a t  a s  
61%. 

31 Winrock I n t e r n a t i o n a l  Livestock Research and Tra in ing  Center ,  P o t e n t i a l  - 
For On-Farm Feed Production and U t i l i z a t i o n  by t h e  Egyptian Small Farm 
Sec to r ,  June 1980, P.G. This  r e p o r t  sugges t  t h a t  seasonal  (May-December) 
energy d e f i c i t  f o r  l i v e s t o c k  i n  Zawiet Shazal  and Ezeb Kabeel a r e  49% 
o r  l e s s .  Deneba g r a s s  and maize s t r i p p i n g  were not  used a s  p a r t  of  
t h e  feed  c a l c u l a t i o n s .  



S t a f f  P a p e ~  #22 

SURVEY OF PESTS INFESTING MANSOURIA VEGETABLES 
AND CROPS (BEN1 MAGDOUL & E L  HAMMAMI AREAS) G 

THE TR CONTROL 

DT. Elwy A t a l l a  

INTRODUCTION 

In Egypt, it is  es t imated  t h a t  t h e  annual l o s s  caused by p e s t s  t o  major c rops ,  
amounts t o  more than  60 m i l l i o n  pounds. 

Therefore,  it i s  v i t a l  t o  put  g r e a t  cons ide ra t ion  t o  p e s t s  i n  any i n t e g r a t e d  
research  because o f  t h e  s i g n i f i c a n c e  o f  p e s t s  on t h e  y i e l d  of  any crop .  

Survey o f  p e s t s  i n f e s t i n g  Mansouria vegetables  and crops a t  Beni Magdoul and 
E l  H a m m a m i  a r e a s  was t h e  f i r s t  s t e p  t o  achieve t h i s  goal .  The s tudy included 
t h e i r  main h o s t 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 c o n t r o l .  

Object and S ign i f i cance  o f  t h e  Study:  

This work was found necessary  f o r  Mansouria farmers (Beni Magdouland E l  
Hammami a reas )  f o r  t h e  fol lowing r easons :  

1. To g ive  them a complete p i c t u r e  about p e s t s  i n f e s t i n g  t h e i r  c rops .  

2 .  To g i v e  them an i d e a  about t h e  main h o s t s  i n f e s t e d ,  symptoms of  
i n f e s t a t i o n ,  l i f e  h i s t o r y  o f  p e s t s ,  damage and c o n t r o l .  

3 .  This  survey w i l l  h e l p  i n  prepar ing  f o r  t he  school o f  p e s t  c o n t r o l  
which w i l l  s t a r t  a s  soon a s  p o s s i b l e  f o r  t h e  farmers a t  Mansouria 's 
P r o j e c t  bu i ld ing ,  due t o  t h e i r  lack  of  knowledge i n  p e s t s  problems. 

4 .  To explore  some c u l t u r a l  p r a c t i c e s  which may be u s e f u l  i n  reducing 
damage due t o  t h e  major p e s t s .  Water Management I s  V i t a l .  

Material  and Methods : 

Weekly t r i p s  t o  Mansouria (Beni Magdoul and E l  Hammamy a r e a s )  were arranged 
f o r  a whole year .  I t  s t a r t e d  a t  J u l y  1979 and ended a t  J u l y  1980. 

Random samples were c o l l e c t e d  from a l l  vegetables  and crops a v a i l a b l e  a t  
both a reas .  Samples were put  i n  pole thene  bags and examined i n  my l a b .  a t  
t h e  Pest  Control Dept. a t  Dokki under a b inocu la r  microscope. Resu l t s  a r e  
tabula ted  i n  t h e  fo l lowing t a b l e s :  



SURVEY OF PESTS INFESTING MANSOURIA 

VEGETABLES 6 CROPS (BEN1 MAGDOUL & EL HAMMAMI AREAS) 

THE MAIN VEGETALES' PESTS, THEIR MAJOR HOSTS, SYMPTOMS OF INFESTATION, LIFE 

HISTORY, DAMAGE AND CONTROL 

Prepared by Dr.IEiwy A t t a l a  

I 

Fam. : Gryl lo-  - 
t a l p i d a e  

GRYLLOTAIPA 
GRYLLOTALPAa). 

I 
F. Solanaceae:  ( to -  
mato, P o t a t o ) .  

. I : .  Leguminoseae : 
(garden Pea) . 

Pototo = tlSolanum 
tuberosum" 

Cont r o  1 Main P e s t s  

Ord = (Mole - 
Cr ic -  
k e t s )  . 

Garden Pea = 
"Pisum . - 
s a t  ivumt' 

Tomato = " Lyco- 
pers icum 
esculentum" 

I 

Major Hosts  

.AGROTIS YPSILON 
( r o t t )  = (The 

Symptoms o f  I n f e s t a t i o n ,  
L i f e  H i s to ry  6 damage 

Ea t s  t h e  r o o t s  and s tems 
under  t h e  s o i l  Wi l t i ng  
of  p l a n t s .  Removal of  s o i l  
shows i t s  passages .  Mig- 
r a t e s  v e r t i c a l l y  due t o  t h e  
dryness  of t h e  surface layer 
of  t h e  s o i l  I n f e s t  t u b e r s  
a l s o  and d e s t r o y s  them by 
d r i l l i n g  h o l e s  i n  them. 
o f  t u b e r s  due t o  t h e  entramBHC 
c e  o f  b a c t e r i a ,  f u n g i e  and , o t h e r  i n s e c t s .  Grea t  da- 
mage t o  t h e  c rop  y i e l d .  
Popula t ion  d e n s i t y  increases10  
i n  manured l ands .  Peak 
March t o  October .  Summer 
c u l t i v a t i o n  is  more suscep- 
t i b l e  t o  i n f e s t a t i o n  t han  
t h e  w i n t e r  one. I t  h a s  one 
gene ra t i on  p e r  yea r .  

b l ack  cutworm). 
Fam.: Noctuidae - 
Ordl  : Lepidop- 
t e r a  

EUPREPOCNEMI S 

poisoned b a i t  o f  
zinc-phosphide a t  
t h e  r a t e  of  5% 
(0.75 kg.)  + 15  k g s  
o f  crushed maize o r  
r i c e  wet ted  w i t h  wa- 
e r .  I n s t ead  o f  z inc-  
phosphide, we can 

b t a l s o  u se :  
20% o r  Andrin 

19.5% o r  co t ton-Dus t ,  
a t  t h e  r a t e  o f  0 .75  
kg. ,  1 . 5  l i t r e s ,  8- 

kgs; p e r  feddan, 
f r a n r e s p e c t i v e l y .  

PLORANS (charp) 
= (Grasshoppers) 

I 

i I 
I 
1 
1 
1,. 
1 

1 
L 
1 
4 
I 

i 

Fam. : ~ c r i d i d e a  
Ord. : O r t h o ~ t e l a  

:. Solanaceae:  
(Tomato, Pota to)  

:. Solanaceae : 
(Tomato) 

Infkst p o t a t o  p l a n t s  i n  t h e  
summer c u l t i v a t i o n  du r ing  
March. Ea t s  t h e  stems 
above o r  benea th  t h e  s o i l .  
I t  has  f i v e  overlapped 
gene ra t i ons  p e r  y e a r .  

Ea ts  l e a v e s  and blossoms. 
Peak from May t o  Mid June.  
I t  has  one g e n e r a t i o n  p e r  
yea r .  

Poisoned b a i t  of  DDT/ 
Lindane a t  t h e  r a t e  o f  
3 l i t r e s  p e r  feddan + 
25 kgs.  o f  f i n e  y e a s t  
+ 20 l i t r e s  o f  wa te r .  
I n s t ead  o f  DDT/Lindane, 
we can a l s o  u se :  
Andrin 19.5% a t  t h e  r a t  
o f  1 . 5  l i t r e s  per  fedda 
o r  cot ton-Dust  a t  t h e  
r a t e  o f  9 kgs. per  
f eddan . 



a 

PHTHOR IMAEA - 
OPERCU LELIA 

(Ze l l e r )  

= (Po ta to  tube r  
Moth) 

Fam. : Gelechiida 
Ord. : Lepidopter 

. -- 

d ~ n t  r o  1 1 
F. So lanaceae  : 

Symptoms o f  I n f e s t a t i o n ,  
Li fe   ist tory & damage 

Main P e s t s  

(Tomato, Po ta to ,  
Eggplant) .  

Major Hosts 

Eggplant = "Sola- - 
num melongenall. 

Occurs i n  temperate  r eg ions .  Spraying p o t a t o  p l a n t s  
I t  has about 2 1  h o s t s ,  main1 i n  t h e  summer c u l t i v a t i a  
from t h e  family solanaceae.  with s e v i n  85% W . P .  a t  
I n f e s t s  p l a n t s  i n  f i e l d  and the  r a t e  of  0.4% (1.5 kg 
t ube r s  i n  s t o r e .  Moths l ay  p e r  feddan) . 
eggs i n d i v i d u a l l y  o r  i n  mass- Spraying should be  
e s  of 3-4 eggs on t h e  lower repea ted  a f t e r  10 days 
s u r f a c e s  of l eaves ,  o r  on 1 % before  h a r v e s t .  
stems and t u b e r s  could be  
o r  s to rage .  Eggs h a t c h  used f o r  t h e  c o n t r o l  of 
4-15 days (due t o  
of  temperature)  i n t o  young Phthorimaea o p e r c u l e l l a  
maggots which d r i l l  t h e i r  I ( Z e l l e r )  and 

1 Dassane through t h e  leaves .  1 Hel io thes  Zea fboddiel = 
?hey i i v e  b e t i e e n  t h e  upper 
and lower su r faces  of  t h e  

H. o b s o l e t a  (F:) . 
For t h e  c o n t r o l  o f  

l e a f  o r  i n  t h e  l e a f  stem from 
which they  t r a v e l  t o  t h e  plant 
stems and branches and e a t  
young l eaves .  They a l s o  : 
d r i l l  t h e i r  passage i n t o  t h e  
tube r s ,  e i t h e r  i n  the  f i e l d  
o r  i n  t h e  s t o r e ,  leaving  
t h e i r  f aeces  through t h e  
passages.  They can be  
l y  seen i n  masses thrown out  
of tuber-buds, which indicates  
the  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 tem- 
p e r a t u r e  from 35 t o  18 ,C)  
u n t i l  it e n t e r s  t he  pupal  
s t age .  The pupa is  found 
i n  a  whi te  cocoon between the  
d ry  leaves  o r  on the  sacks i n  
t h e  s t o r 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  of  temperature from 
38.5 t o  13 u n t i l  it e n t e r s  
a d u l t  s t a g e  ( the  moth). The 
moth has  10 genera t ions  
(dura t ion  prolongs i n  win te r )  
during t h e  year  and does no t  
h ibe rna te .  The s h o r t e s t  
period of genera t ion  is  
June, J u l y  and August, while  
t h e  longes t  occurs during 
November and December 

Phthorimaea o p r c u l e l l a  
( Z e l l e r )  i n  s t o r e d  

t h : p o t a t o e s ,  t he  fol lowing 
p o i n t s  should b e  followed 
1) The s t o r e s  should be  
v e n t i l a t e d  with t h e i r  
openings covered wi th  
f i n e  wi re  t o  prevent  t h e  

c l e a r - e n t r a n c e  of Phthorimai 
o e r c u l e l l a .  

( 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 c leaned with 1 l i t e r  
of s o l a r  and 50 grms of  
soap melted i n  4 l i t r e  of 
water .  This  emulsion 
should b e  d i l u t e d  with 
water a t  t h e  r a t e  of  
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  f o u r  square  meters  
of  t h e  s t o r e .  ?After-  
wards, t h e  s t o r e  should 
be c losed  f o r  fou r  days 
be fo re  being used. (3 )  
The t u b e r s  should be  i n s -  
pec ted  from time t o  t ime,  
and those  which a r e  

d u r i r g i n f e s t e d  wi th  Phthorimai 
o p e r c u l e l l a  ( Z e l l e r )  
should be  r e j e c t e d .  The 
sound ones should be 



blain P e s t s  

.- 

HELIOTHIS 
OBSOLETA (F. ) 
= H. ZEA (Boddie) - - 
= ( t h e  American 

Bullowrm). 
= ( t h e  tomato 

F r u i t  - worm) 
Fam. :Noctui- 

u idae .  
Ord.: Lepidop- 

t e r a  . 

I 

EU SOPHERA 
OSSEATELLA 
( T r e i t . )  
= ( t h e  eggplant  

stem b o r e r ) .  

Major IlosLs 

(tomato) 

F. Solanaceae: 
(po ta to ,  egg- 
p l a n t ) .  

Synptoms o f  I n f e s t a t i o n ,  
Li fe  Hi s to ry  E damage 

- - - - - - . - 

Damage : I 
(1) Leaf w i l t .  ( 2 )  Lessens 
the  s r a t c h  i n  t u b e r  whic 
becomes d ry ,  (3)  Entrance o f  
fungi  and b a c t e r i a  which 
inc reases  t h e  damage. (4)Dam 
age is g r e a t e r  i n  the  summer 
c u l t i v a t i o n  more than the  
winter  one. (5) Damage ex i s t !  
i n  t h e  f i e l d  (from March t o  
May) a s  well  a s  i n  t h e  s t o r e  
(from May t o  September and 
October).  

I n f e s t s  blossoms and tomato 
f r u i t s .  Damage was s i g n i f i -  
cant  t h i s  yea r  e s p e c i a l l y  i n  
Fayum Province.  Female moth 
lays  ind iv idua l  eggs.  Egg 
small ,  roundish,  can be seen 
by the  naked eye,  creamy-whit 
t i s h  when j u s t  l a i d ,  becomes 
dark be fo re  ha tching .  Eggs 
hatch i n t o  l a r v a e  which feed 
on d i f f e r e n t  p a r t s  of  t h 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  the  s o i l  . 

f o r  1 2  days u n t i l  it becomes 
a d u l t  

Duration o f . g e n e r a t i o n  about 
one month. I t -  has  4-5 genera 
t i o n s  p e r  yea r .  

Cont ro l .  

- - .~ . . I 
Dusted wi th  a  mixture of  
Seven 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  
t u b e r s .  In a l l  c e ~ e ' s ,  
DDT.W.P.and c o t t o n  d u s t  
should n o t  be  used i n  
d u s t i n g  t o  avoid t o x i -  
c i t y .  (4) Whens to r ing  
t u b e 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 l e  cu l t iva t io -1 ,  
they should be  cleaned 
wi th  s o l a r  and soap a s  
mentioned be fo re ;  then  
t h e  sound t u b e r s  should b .  
s t o r e d  a t  4 C and 85-90% 
R . H .  I n  o rde r  t o  avoid 

Symptoms: o f  I n f e s t a t i o n  and thk e a r l y  summer 
Damage : t i o n )  with Sevin 85% W.P. 

r 

- 
I 

I 

I 
I 

1 

, ; 

I 
I 

4 

I 

i The l a r v a e  e n t e r s  t h e  young Spraying of po ta toes  (es -  
branches and stems, and caus p e c i a l l y  i n  the  summer 
t h e i r  dea th  when seve re ly  c u l t i v a t i o n )  a t  t he  begin-  
i n f e s t e d .  ning o f  March o r  a f t e r  80 

days from c u l t i v a t i o n  ( i n  

Larvae d r i l l i n g  h o l e s  i n  the  
branches and stems, on t h e  
su r face  o f  which appear masse! 
of f eaces  and broken p ieces  
of branches. Hibernat ion of 

I 

I 
I 

, 
, 
i 

a t  t h e  r a t e  o f  0.4% (1 .5  
kgs . per  feddan) . 

pctato r o t ,  t h e  t u b e r s  
should not  be mechnical ly 
damaged by leaving  a  spact: 
of  5  cm. on t h e  top  of  
each baske t .  These tube:'; 
should n o t  be  used f o r  
c u l t i v a t i o n  be fo re  a  per -  
iod of  a t  l e a s t  15 days 
a f t e r  s to rage .  

Spraying should b e  r epea t  
a t  10 days i n t e r v a l s  i f  
needed ( i n  the  normal 

i 
I 

I 

1 

, 

! 



I I Main P e s t s  

SPODOPTERA 
LITTORALIS 
(Boised. ) 
= ( t h e  c o t t o n  

l e a f  worm) 
Fam. :Noctui- 

dae .  
I Ord. : Lepidop- 

t e r a .  

SPODOPTERA 
EXIGUA(Hb.) 
= (LAPHXGMA) 
EXIGUA, (Hb . ) 
Fam. :Noctuida. 
Ord. : Lepidop- 

t e r a  

Major l los t s  

A l l  v ege t ab l e  
c rops .  

F . so lanace= (tomat 
pepper) and o t h e r  
vege t ab l e s .  

Pepper='!caps icum 
f ru t e scens"  

- --I ' 

- 

Larvae i n s i d e  t h e  o l d  stems s m , & u ; t i v a t i o n ) .  
l e f t  a f t e r  h a r v e s t .  Fru i t - ro  

S)mptoms o f  I n f e s t a t i o n ,  
L i f e  H i s to ry  E damage 

and gream damage t o  t h e  y i e l  "I 

Cbnt ro l  

L i f e  H i s to ry :  
Female mohts l a y  eggs on t h e  
p l a n t .  A f t e r  ha tch ing ,  t h e  
l a r v a  e n t e r s  t h e  stem n e a r  

THis t r ea tmen t  is  a 
combined c o n t r o l  o f :  

Phthorimaea o p e r c u l e l l a  
( Z e l l e r )  . 

& ~ u s o ~ h e r a  o s s e a t e l l a  
( T r a i t )  

I n f e s t s  a l l  vege t ab l e  c rops  This  t r ea tmen t  i s  a com- 
throughout  t h e  yea r ,  e s p e c i a  1 bined c o n t r o l  o f  : 

t h e  s o i l  s u r f a c e .  I t  e n t e r s  I 
t h e  pupal s t a g e  i n s i d e  t h e  - Valexon 50% a t  t h e  r a t e  
i n f e s t e d  p a r t  o f  t h e  p l a n t ,  of 0.5% (2 l i t e r s  p e r  
where t h e  pupa becomes a d u l t  
( t h e  moth). 

fedday) could b e  used 
i n s t e a d  o f  Sevin .  

l y  from J u l y  t o  November. I t  
has  7 over lapping  g e n e r a t i o n s  
p e r  yea r .  

Phthorimaea o p e r c u l l e l a  
( Z e l l e r ) ,  

& Spodoptera l i t t o r a l i s  
(Boisd. ) 

Damage : 
(1) To t h e  l eaves :  Egghatch  
i n t o  l a r v a e  which e a t  t h e  
epidermis  of t h e  l e a f  s tar t -  
ing  from t h e  lower s u r f a c e  
u n t i l  it r eaches  t h e  upper  
one. The l eaves  become t o t a l .  
l y  e a t e n  caus ing  t h e  p l a n t ' s  
w i l t  and dea th .  Grea t  damage 
t o  t h e  y i e l d .  

(2) To t h e  blossoms and fruit!; 
When s e v e r e l y  i n f e s t e d ,  a 
g r e a t  l o s s  i n  t h e  q u a l i t y  and 
q u a n t i t y  of t h e  c rop  y i e l d  

- Spraying-  w i th  one o f  
t h e  fo l lowing  p e s t i c i d e s :  

(A) Fo la ton  Ya lexon)  50% 
a t  t h e  r a t e  o f  0 .5% (2 
l i t r e s  pe r  feddan) .  
(B) Nol t ran  22.1% a t  t h e  
r a t e  o f  0 .4% (1 .6  l i t r e s  
per  feddan) .  
(C) Gardona 70% suspens io  
a t  t h e  r a t e  o f  0 .4% (1 .6  
l i t r e s  p e r  feddan)  . 

This  t r ea tmen t  could b e  
used f o r  t h e  c o n t r o l  o f :  

occurs .  F r u i t s  dr.~p i n  some 
p l a n t s ,  such a s  egg-p lan t ,  

I n f e s t s  d i f f e r e n t  vege t ab l e  
c rops ,  e s p e c i a l l y  tomato and 
pepper.  I t  has  7 over lapping  
gene ra t i ons  pe r  yea r .  

Spodoptera l i t t o r a l i s  
(boisd . ) , 

pepper,  water-melon and jews 
ma1 low. 

I t  i s  no t  recommended t o  
u s e  F l a t o n  (Valexon) on 
cabbage, c a u l i f l o w e r  and 
f l ower ing  tomatoes u n l e s s  
t h e r e  i s  s u f f i c i e n t  humi- 
d i t y  i n  t h e  s o i l  t o  avoid 
p h y t o t o x i c i t y .  

& Spodoptera ex igus  (Hb.) 
i . e .  (Laphygma ex igus)  
(Hg . 

I 

I 

I 

-- 

- Great  c a r e  f o r  
c o n t r o l  e s p e c i a l l y  weed 

-- - . - -. . - - -. . - 
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blain P e s t s  

APHIS SPECIES. 
Aphlds=nt 

1 l i c e ) .  
I F&n. : Aphididae 

Ord.:Hemiptera 

--- - 

Major t l o s t s  

F. Solanaceae:  
(tomato, p o t a t o e s ,  
eggplan t ,  pepper)  

F. Cucurb i taceae :  
(squash, sweet- 
melon, cucumber, 
water-melon). 

F. Leguminoseae: 
(common bean,  , cowpea). 

Symptoms o f  I n f e s t a t i o n ,  
L i f e  H i s to ry  C damage 

I n f e s t s  d i f f e r e n t  v e g e t a b l e  
c rops  wi th  2 peaks,  one from 
February t o  May, and t h e  o t h e r  
from September t o  November. 
Sucking p i e r c i n g  i n s e c t :  
it sucks t h e  p l a n t ' s  s ap ,  
caus ing  l e a f  c u r l .  I t  has  
about  52 gene ra t i ons  p e r  yea r .  
Considered a s  an i n s e c t  v e c t o r  
r e s p o n s i b l e  f o r  t h e  t ransmis-  
s ion  o f  v i r u s  d i s e a s  caus ing  
w i l t i n g  and dea th  o f  young 
p l a n t s  i f  s e v e r e l y  i n f e s t e d .  
Great  damage t o  p l a n t s  i n f e s -  
t e d  because o f  t h e  s e c r e t i o n s  
o f  honey-dew, fungi  growth anc. 
accumulation of  d u s t .  

-. - 
Cun t 1-0 1 

I - 
*' 

c o n t r o l .  
- Colec t ing  l eaves  i n f e s -  
t e d  w i th  Spodoptera l i t t o ;  
r a l i s  (Boisd.)  and d e s t -  
roy ing  egg masses b e f o r e  
ha t ch ing .  
- To o b t a i n  good r e s u l t s ,  
sp ray ing  should  be  conduc 

spray ing  w i l l  b e  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  

t e d  a s  soon a s  eggs h a t c h .  

- I t  should be  no t ed ,  t h a t  
t h e  s o l u t i o n  must cover  
a l l  p a r t s  of  t h e  p l a n t ,  
u s ing  an average  o f  400- 
600 l i t r e s  o f  water  pe r  
f  eddan . 
High volume s p r a y e r s  
should be  used. 
- I n  a l l  c a s e s ,  t h e  mini- 
mum pe r iod  between 
sp ray ing  and h a r v e s t  
should no t  be  l e s s  t han  
15 days .  

- Fresh  vege t ab l e s .  cons 
e r s  a r e  advised  t o  wash 
them c a r e f u l l y  f o r  remov- 
i n g  r e s i d u e s  o f  p e s t i c i d e s ;  

With water  and soap a t  t J e j  
r a t e o f 0 . 4 5 % o f s o a p +  
n i c o t i n  s u l p h a t e  40% a t  
t h e  r a t e  o f  0:15% 
The s o l u t i o n  should r e a c  
t h e  i n s e c t s  on t h e  lower 
s u r f a c e  of ;The l e a f .  
Spraying should be  s t o p p  
2 weeks be fo re  h a r v e s t .  
The c o n t r o l  of  ahpids  
dep re s se s  t h e  i n f e s t a -  
t i o n  wi th  tobaco mosaic 

. 

I - 
I 

/ ,  I 

' J 

I 
I 

I I 

U m l  
I 

I 

(1) In  t h e  ca se  o f  i n f e s -  
t a t i o n  with aphids  on ly :  
P l a n t s  should be  sprayed 
wi th  Malathion a t  t h e  r a t e j  
of  0 .15%. 

o r  

v i r u s .  

I 
I 

1 
I 
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blain P e s t s  

BEMISIA TABACT 
(Gen. ) 
=(whi t e - f l y )  . 
Fam. : Aleyrodidae 
Ord. : Ilclaiptera 

JASSIDS (EMPO- 
ASCA SP .) 

.= ( l e a f  -Hoppers) 
Fam.: J a s s i d a e  - 
n ,r,.: A Hemiptera 
- 

=THRIPS RABACI 
(Lind . ) 
Thr ips .  

Fam. : ~ h r i ~ i d a e  
Ord. : Thysanopa- - 

AU LACOPHORA 
*FOVEICOLLIS 
- - 
(Lucas) . 
= RAHIDOPALPA 

+ FOVEICOLLIS 
(Lucas) 

Fam'C mel idae  
Ord : .poyeopt e r a  

Major Hosts  

F. C ruc i f e r eae :  
(cabbage, c a u l i -  
f lower)  

Squash =t lcucur-  
b i t a  pepol' - 

" C i t r u l l u s  
Vulgar is" 

Common Bean = 
" ~ h a s e o l u s  
vu lga r i s "  

Cowpea = "Vigna 
s i n e n s i s  

Cabbage 
I " b r a s s i ca  

01 eraceae" 
Caul i f lower = 
"b ra s s i ca  

oleracea" 

F. Cucurbi taceae:  
(squash, sweet- 
melon, cucumber, 
water-melon) . 

- 

Symptoms of I n f e s t a t i o n ,  Cont ro  1 
L i f e  H i s to ry  & damage - 1  

I n f e s t s  d i f f e r e n t  vege t ab l e  
c rops .  Considered a s  an 
i n s e c t  v e c t o r  r e s p o n s i b l e  f o r  
t h e  t r ansmis s ion  o f  v i r u s  
d i s e a s e s  caus ing  w i l t i n g  and 
d e a t h  o f  young p l a n t s  severe4  
i n f e s t e d .  
Grea t  damage t o  vege t ab l e  
c rops ;  therefor :  i t  should be  
c o n t r o l l e d  e a r l y  i n  t h e  nur -  
s e r y .  I t  h a s  3-4 gene ra t i ons  

I 
I n f e s t s  i d f f e r e n t  vege t ab l e  (2) In  t h e  c a s e  o f  i n f e s -  
c rops .  Abundant i n  tomatoes.  t a t i o n  w i th  a p h i d s ,  whi te  
F ly ,  ye l lowish  green.  Nymph: I f l y ,  J a s s i d s ,  T h r i p s ,  Aul 
on t h e  lower s r u f a c c  of t h e  . cophora f o r v e i c o l l i s  and 
l e a f .  F l i e s  hidden between Epi lachna ,chrysomelina: 
l e aves .  I t  h a s  10-12 over -  The f o l l o y l g  t r ea tmen t  i s  
lapped g e n e r a t i o n s  per  y e a r .  a combined c o n t r o l  o f :  
Considered a s  an i n s e c t  vec-  Aphids, w h i t e - f l y ,  
t o r  r e s p o n s i b l e  o f  t h e  t r a n s -  J a s s i d s ;  T h r i p s ,  

p e r  y e a r  (Ernpoasca d i s c i  i e n  
P a o l i . )  -? 

miss ion  o f  v i r u s  d i s e a s e s  
caus ing  young p l a n t  w i l t  and 
d e a t h  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 d u s t  accumulat ion 
cause  s e r i o u s  damage t o  p l a n t s r a t e  
i n f e s t e d  . 

I n f e s t s  l e aves  caus ing  s i l v e r  
pa t ches  which become da rk  
l a t e r .  A f f e c t s  d i f f e r e n t  
vege t ab l e  c rops ,  and p l a n t s  
d i e  when s e v e r l y  i n f e s t e d .  
Larvae a r e  found i n  g r e a t  num 
b e r s  i n s i d e  t h e  p l a n t .  I n f e s  
t a t i o n  from October t o  A p r i l .  
I t  h a s  about  15 gene ra t i ons  
pe r  yea r .  
The i n s e c t  feed  upon t h e  
l e a v e s  and blossoms o f  p l a n t s  
and d e s t r o y s  them. P l a n t s  
s e v e r e l y  i n f e sed  w i l t  and 
d i e .  Larvae l i v e  i n s i d e  t h e  
stems and r o o t s .  Act ive 
from March t o  November, t hen  

t e d  i f  needed. 

r a  f o v e i c o l l i s  and e p i l a -  1 - 
chna chrusome1ina:- 
P l a n t s  should b e  sprayed  
a t  an e a r l y  s t a g e  w i t h  
d imethoa te  40% a t  t h e  

o f  0.125%. 

Spraying should be  r epea -  

Spraying should b e  s topped 
a t  l e a s t  3 weeks be fo re -  1 
h a r v e s t .  P l a n t s  s e v e r l y  
i n f e s t e d  wi th  Aulocophora 
f a v e i c o l l i s  (Lucas) shoul  
be  c o l l e c t e d  and 
ed . 
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blain P e s t s  " blajor ldosts 1 Symptoms of  I n f e s t a t i o n ,  

Li fe  His tory  G damage 

E P I  LACHNA 
CHRYSOMELINA (F) 

Fam: ~ o c c i n e l l i d a d  

h ibe rna te s .  A t  t h e  end of  
h ibe rna t ion ,  t h e  a d u l t  female 
l a y s  i t s  eggs on t h e  p l a n t ' s  
stem o r  on t h e  s o i l  surEace 
around it. Af te r  eggs1 h a t -  
ching,  t h e  l a r v a e  p e n e t r a t e  
t h e  stem near  t h e  r o o t s ,  
d r i l l  i n s i d e  it and e a t  t h e  
s tem's  and r o o t s 1  con ten t s .  
The l a r v a  creamy i n  co lour  
and 1 .5  cm i n  l eng th :  

The i n s e c t  is dark r ed  with 
1 2  black d o t s  on i t s  s h e i l d .  
I t  e a t s  t h e  p l a n t ' s  l eaves  
~ h i c h  ends by the  p l a n t ' s  
Jeath i f  s eve re ly  i n f e s t e d .  
'#hen t h e  leaves  become d ry ,  it 
n ig ra t e s  t o  t h e  f u i t s ,  pene- 
: ra tes  i n t o  them and causes 
h e i r  d e s t r u c t i o n .  Afterward 
t e n t e r s  t h e  h i b e r n a t i o n  per -  
od a s  a d u l t  hidden i n  d i f f e r -  

? n t  p laces .  The a d u l t  female 
:.ays i t s  e longate  eggs on t h e  
lower su r face  of1 t h e  l e a f .  
Af t e r  hatching,  t h e  small 
naggots ,  which a r e  green-ye110 
:.sh and covered wi th  s p i n e s ,  
become pupae a f t e r  moulting 
f o r  4 t imes.  The a d u l t  comp- 
l e t e s  i t s  l i f e  cyc le  i n  one 
month. I t  has  5  gene ra t ions  
during t h e  y e a r ,  ending by 
h ibe rna t ion .  

DACUS CILLIATUS 
-. 

(Loew) 
Fam:Trypetidae - 
9rd:Diptera - 

F.Cucurbitaceae: 

(squash, sweet- 
melon, cucumber, 
water melon) 

One of t he  most important  p e s e  
i n f e s t i n g  melons. The l a r v a e  
l i v e  i n s i d e  t h e  f r u i t s  causing 
g r e a t  damage t o  them. I t s  
f i r s t  record i n  Egypt was i n  
1947 a t  Aswan. I t  was i n t r o d -  
x e d  t o  Egypt from Sudan. I t  
#as spread from Aswan t o  Qena 
4 s s i u t ,  Minya, BeniSuef, Guiza 
and canal  zones. 

Symptoms of I n f e s t a t i o n :  

'Jery t i n y  ho le s  i n  t h e  f r u i t  

For t h e  p l a n t  p r o t e c t i o n ;  
spraying  with:  Diptrex 
80% a t  the  r a t e  o f  0.5% 

o r  
Baitox 100% a t  the  r a t e  0:' 
0 .2% should be repea ted  
i f  needed i n  the  a r e a s  
i n f e s t e d  with Dacus 
c i l l i a t u s  (Loew). 

F r u i t s  i n f e s t e d  should be  
c o l l e c t e d  and destroyed 
be fo re  spraying.  

i 

, 

I 

+ 

i 

I 
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Major I losts  Sjmptoms of  I n f e s t a t i o n ,  
L i f e  H i s t o r y  & damage 

i n f e s t e d ,  covered wi th  gummy 
ye l lowish  s e c r e t i o n .  When 
s e v e r e l y  i n f e s t e d ,  t h e  f r u i t  
becomes sma l l ,  ye l lowish  and 
r o t t e n  by b a c t c r i a  and fung i .  

The l a r v a  l i v e s  i n s i d e  t he  
f r u i t  and e a t s  i t s  t i s s u e s  an 
seeds .  

The immature f r u i t s  a r e  
t i b l e  t o  i t s  a t t a c k s ,  a s  
a s  t h e  mature  ones.  

Degree o f  i n f e s t a t i o n  i n  t h e  
D i f f e r e n t  c u l t i v a t i o n s :  

Melons a r e  c u l t i v a t e d  i n  ~ g y p t  
throughout  t h e  whole y e a r .  
The re fo re ,  t h e i r  i n f e s t a t i o n  
wi th  Dacus c i l i a t u s  (Lowe) i s  
s e r i o u s ,  b u t  t h e  degree  of  . 

i n f e s t a t i o n  d i f f e r s  between 

I 
t h e  d i f f e r e f r t  c u l t i v a t i o n s  a s  
fo l l ows  : 

(1) The l a t e  N i l -  c u l t i v a t i a  
T h  f r u i t s  o f  t h e  N i l ee  c u l t i  
v a t i o n  ( e s p e c i a I l y  i n  cucumbe 
and squash) appear  i n  0ctoberl  - - 

and ~ d v e m b e r .  These f r u i t s  
a r e  h igh ly  s u s c e p t i b l e  t o  t h e  
Dacus c i l i a t u s  a t t a c k  e s p a d a  1. - 
l y  a t  Guiza,  Beni Sue f ,  El ' 
~ i n ~ a  and cana l  zones,  
a s  a t  t h e s e  zones,  t h e  w h e r e - i  summer 
c u l t i v a t i o n  i s  n o t  s e r i o u s l y  
a t  t acked .  

(2)  The e a r l y  Winter Cu l t i va -  
t i o n :  

This  is t h e  main per iod  of 
c u l t i v a t i o n  a t  Aswan, Kom- 
Ombo, and Qena zones and i t  
i s  s e r i o u s l y  a t t a c k e d .  The 
f r u i t s  appear  i n  January  and 
February.  A t  t h e s e  zones,  
t h e  summer c u l t i v a t i o n  i s  
n o t  s e v e r e l y  a t t a c k e d .  

(3 )  A t  Guiza,  Beni Suef ,  I 



* - - - - - - - - - - -- - 
Major I losts  

F.Solanaceae: 
(tomato) 

F.Solanaceae: 
(egg-p lan t ,  potato,  
pepper ) .  

F . Leguminoseae : 
(common bean 
cowpea, garden 
pea) 
F.Cucurbi taceae:  - - - - - - - - - - 

- - - - - - - - - - - - 
b l : ~  in  P e s t s -  

VASATES LY CO- 
PERSICI I ( ~ a s s e e )  
=(The Bud Mite) 
= (Er iophyid 

Mi tes ) .  
Fam: Eriophyidae 
Ord: Acarina 

TETRANYCHUS 
ARABICUS 
(At t i ah )  :"The 
green formtt 
TETRANYCHUS 
CUCURBITACEARUM 
(Sayed):"The r e d  
from = (The com- 
mon r ed  s p i d e r  .- -- - - - - - 

-- - - - - -- - - - - - - I 

Symptoms o f  T n f c s t a t i o n ,  
L i f e  H i s to ry  & damage 

Minya and cana l  zones: 
cucumber and squash a r e  s e r -  
i o u s l y  i n f e s t e d .  

(4) A t  Aswan: Melons (except  
squah) a r e  g e n e r a l l y  a t t a c k e d .  

L i f e  H i s to ry :  
The f l y  i s  always found a r o u n ~ i  
melon p l a n t s  d u r i n g  t h e  day. 
I t  is dark  ye l lowi sh ,  and t h e  
female l a y s  i t s  eggs (5-50) 
underneath t h e  s u r f a c e  l a y e r  
of  t h e  f r u i t s  s k i n .  The eggs 
ha t ch  i n  4 days and t h e  young 
maggots p e n e t r a t e  i n t o  t h e  
f r u i t  t i s s u e s  making. 

Passages,  f eed ing  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 w i t h i n  two 
weeks, t hen  they  l eave  t h e  
f r u i t  through wide openings 
uncovered wi th  t h e  s o i l .  
Af t e r  t h r e e  weeks, t h e  pupa 
develops i n t o  a d u l t  f l y  and 
ano the r  gene ra t ron  beg ins .  
This  f l y  could  b e  r e d  through 
t h e  yea r .  

I n f e s t s  tomato p l a n t s ,  c a u s i  

--- c.-- - 
I 

CortFro 1 

- .. 1 
*I I 
! 

Spraying o f  tomato p l a n t s  
l e a f  c u r l .  The l e a f  a l s o  4 with micronized su lphur  
l o s e s  i t s  c o l o u r ,  becomes . 
sma l l e r  t h a n  usua l  and w i l t s ,  
causing a g r e a t  l o s s  o f  t h e  
y i e l d .  A 1  1 s t ages -  o f  t h i s  mi.:e 
l a r v a e ,  nymphs and a d u l t s ,  
have two p a i r s  of l e g s  on ly .  
This  m i t  i s  s p e c i f i c .  

Mites  a r e  ve ry  smal l  c r e a t -  
u r e s ,  t h e  m a j o r i t y  o f  which 
a r e  d i f f i c u l t  t o  s e e  w i t h  
t h e  naked eye. For t h a t  
reason ,  magnified l e n s e s  
a r e  necessary  t o o l s  f o r  peoplc 
working wi th  them. Mites  a r e  
more c l o s e l y  r e l a t e d  t o  

- a t  t h e  r a t e  o f  0.25% 
(1.5 kgs.  p e r  feddan) .  

Spraying wi th  microniwed 
Kel than 35% a t  t h e  r a t e  
o f  0.15% (600 grams pe r  
feddan) f o r  t h e  c o n t r o l  
o f :  

- 1'. a r a b i c u s  ( A t t ~ a h ) ,  
- T. cucurbi taccarum 

(Sayed 
- - 1 



----- I 
-- - - - - . - - -- 

Main P e s t s  blajor I losts  

F.Compositae: 
(Artichoke) 

Mite)=T. 
te lar ius(comp1ex) 

Symptoms of I n f e s t a t i o n ,  
Li fe  I i i s to ry  E damage 

- -- -- 

(squash, sweet- 
melon, cucumber, 
water-melon) 

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 r e s p e c t s :  
(1) they  have n e i t h e r  wings 
nor antennae,  nor  compound 
eyes; (2) t h e i r  body i s  form- 
ed of two p ieces ,  a  t h o r a c i c  
head and an abdomen, while  
t h e  body of an i n s e c t  i s  
d iv ided  i n t o  t h r e e  p a r t s ,  he&. 
thorax  and abdomen; (3)  the  
ma jo r i ty  of  mi t e s  have fou r  
p a i r s  of  l egs  i n  t h e  a d u l t  
s t age .  Yet, mi tes  i n  genera l  
resemble i n s e c t s  i n  t h e i r  
economic va lue  t a  man. They 

and E u t e t r a n y c h u s  o r i e n -  
I 

t a l i s  (Klcin) . 
Spraying should hc 
repea ted  i f  nccdcd. 
Kelthane should b e  
added t o  Sevii l  usccl f o r  
t h e  c o n t r o l  of  
Phthorimaes Opercu le l l s  
and Euzophors o s s e a t e l l s  
i n  o rde r  t o  prevent  
damage by s p i d e r  mi te  
i n f e s t a t i o n s .  

l i k e  i n s e c t s ,  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  
is  of  the  imcomplete metamor- 
phosis  type.  Females l ay  
s e p a r a t e  eggs, they  hatch i n t ~  
l a rvae  which resemble t h e i r  

i 
mothers except i n  possess ing  
t h r e e  p a i r s  o f  l e g s .  Larvae 

I 
t r a n s f e r  t o  nymphs which c a r v  
fou r  p a i r s  of l e g s ,  and then a 1 

I 
t o  a d u l t s  which r e p o s t  t h e i r  

I 

l i f e  cyc le .  Females l a y  a  
I g r e a t  number of  eggs, around 

150 i n  many s p e c i e s ,  and the  i 
) 

l i f e  c y c l e  t akes  around 10-15 
days i n  many of them under 

1 
favourable cond i t ions .  For 1 
t hese  reasons ,  mi t e s  reproduc: 
quickly.  In  t h e  l a s t  few yea:?s, 1 
s p i d e r  mi tes  have c rea t ed  
g r e a t  problems i n  many p a r t s  

I 
of t h e  world. The ex tens ive  
use  of  t h e  new i n s e c t i c i d e s  
a g a i n s t  many i n j u r i o u s  insect!; 
has been very harmful t o  

I 
i 
i 

b e n e f i c i a l  i n s e c t s  and mi tes  
which prey on r ed - sp ide r  
mi tes .  Consequently, i n  t h e  
absence of  t h e i r  n a t u r a l  

I 
enemies fol lowing insec t ic ide : ; '  I 

I 
1 



-- 

S)mptoms of I n f e s t a t i o n ,  , Control  
L i f e  ]{is tory G damage 

-- 

a p p l i c a t i o n s ,  s p i d e r  m i t e s  
...I 

b u i l d  up r a p i d l k .  The com- 1 
mon ~ e d l ~ ~ i b e r  Mite i n f e s t s  
vege t ab l e  c rops  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 .  
A l l  s t a g e s  from egg t o  a d u l t ,  
l i v e  uder  i t s  web. I t  sucks 
t h e  p l a n t ' s  s a p ,  caus ing  d r o  
p in  o f  l e aves  and g r e a t  
t o  t h e  y i e l d .  The a d u l t  i s  
green o r  r e d  i n  co lou r  with 2 
dark d o t s  on t h e  two s i d e s  of 
t h e  body. The g reen  form:I1T. 
a r ab i cus  A t t i ah"  i s  more 
r s i s t a n t  t o  p e s t i c i d e s  t han  
t h e  r ed  form:"T.cucurbitacea- - 
rum Sayed". I t  has  been 

e s t a b l i s h e d  by mating expe r i -  
ments,  t h a t  t hey  a r e  two 
d i f f e r e n t  s p e c i e s .  The c i t r u  
Brown Mite ; ' ~ u t e t r a n v c h u n  . .. . - 
o r i e n t a l i s "  (Kle in) ;  on t h e  
c o n t r a r y  of  t h e  common Red- 
s p i d e r  Mite,  p r e f e r s  t h e  
upper s u r f a c e  of t h e  l e a f ,  anc. 
a l l  s t a g e s  can  b e  seen  on t h i s  
su r f ace .  I t  has. 18-19 genera-  
t i o n s ,  whereas t h e  Common Red 
Spider  Mite has  about  27 
gene ra t i ons  p e r  yea r .  

MELANAGROMY ZA 
PHASEOLI . 
(Tryon). 
= (The Bean-Fly) 
Fam:Agromyzidae - 
Ord: D ip t e r a .  

- -  - --.-- 

F.Leguminoseae: 
(common bean,  
cowpea) 

A s e r i o u s  p e s t  of t h e  common 
bean and the  cowpea from seed 
germinat ion t ill  y i e l d  c o l l e c -  
t i o n .  
Symptoms of I n f e s t a t i o n :  
P l a n t - w i l t  and d e a t h  and g r e a t  
damage t o  t h e  y i e l d .  Aggrega- 
t i o n s  f  l a r v a e  and pupae 
t h e  epidermis  of  stem causing 
tumours between stem and r o o t  
and a l s o  under l e a f  base .  
Great damage t o  young p l a n t s  
due t o  t h e i r  s o f t  t i s s u e s ,  and 
i n f e s t a t i o n c o n t a i n s  even a f t e r  
t h e  developing o f  green pods. 
The o l d e r  p l a n t s  a r e  n o t  
s u s c e p t i b l e  t o  t h e  f l y ' s  a t t ac ' c  
and have t h e  a b i l i t y  of  - - 

Spraying o f  p l a n t s  a t  an 
e a r l y  s t a g e  f o r  p ro t ec -  
t i o n .  ( In  t h e  Ni lee  
C u l t i v a t i o n  only)  with 
Sevin 85% W.P.at t h e  
r a t e  o f  0 .4% ( 1 . 5  kgs.  
pe r  feddan)  once every  

u n d e r 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 l d .  
Spraying should be  stopped 
b e f o r e  blossoming. 

- - .. - - - - 
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Nain P e s t s  

revewing t h  i n f e s t e d  
continuing t h e i r  growth. 

Major Hosts  

Deeree of I n f e s t a t i o n  i n  t h e  
Di f f e ren t  C u l t i v a t i o n s :  
(1) The Ni lee  C u l t i v a t i o n :  

Symptoms of I n f e s t a t i o n ;  
L i f e  Hi s to ry  G damage 

Highly i n f e s t e d ,  e s p e c i a l l y  

Control 

i n  l a t e  cu l t iva t ion :  Cul t iva  
t e d  f o r  d r y  beans from mid- 
August i n  Lower Egypt and a  
week o r  two l a t e r  i n  Upper 

(j)- The Winter C u l t i v a t i o n  : 
I n f e s t a t i o n  l e s s  than  t h e  N i  
one, c u l t i v a t e d  f o r  green pod 
from mid-November. 
(3) The Summer C u l t i v a t i o n  
L i t t l e  i n f e s t a t i o n  i n  t h e  
e a r l y  c u l t i v a t i o n  and becomes 
h igher  i n  the  l a t e .  one. Cult  
~ a t e d  f o r  green pods from mid 
February o r  l a t e r  i n  Apr i l  
and e a r l y  May. 

Li fe  His tory :  
The f l y  is  b r i g h t  b lack ,  2 .5  
mm i n  l eng th ,  found i n  g r e a t  
numbers i n  the  e a r l y  morning 
and sunse t  on t h e  upper su r -  
f aces  of leaves .  I t  disappea1.s 
from t h e  b r i g h t  sunshine  d u r i r g  
t h e  day. I t  l a y s  i t s  eggs 
under t h e  lower epidermis o f  
the  young l e a f ,  and they  hatcp. 
i n  i t s  t i s s u e s  g iv ing  small  
maggots. Those p e n e t r a t e  
between t h e  two epidermis 
making s i l v e r y  passages d u r i r g  
t h e i r  p e n e t r a t i o n  through t h e  
leaves t o  t h e  branches and 
stem u n t i l  t hey  reach  t h e  p a r t  
between stem and r o o t  near  the 
s o i l  su r face .  The duraxion of 
t h e  l a r v a l  s t a g e  i s  about one 
week. The l a r v a  pupates  undcr 
thc  cpjclcrmis of the p l ; ~ t l t ' s  
stem causing tumours i n  i t .  
The s i l v e r y  passages o f  la rvae  
under the  epidermis of  stem 
and the  tumours o f  pupae around 
the  p l a n t ' s  stem a r e  important  
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Flain P e s t s  Major Hosts  Symptoms o f  I n f e s t a t i o n ,  $@* ro I i----r Life  Hi s to ry  E damage 

. F . Leguminoseae : 
(cowpea, 1 ima 
bean) . 

symptoms o f  i n f e s t a t i o n .  The 
pupa p e n e t r a t e s  i n t o  t h e  s o i l  
around t h e  stem and a l s o  unde 
leaves '  bases  which become 
dark ,  swollen and e a s i l y  brok 
The pupae a r e  a l s o  found i n  
dry l eaves .  The pupa bsomes 
a d u l t  ( f l y )  i n  a per iod  which 
d i f f e r s  from season t o  season 
The dura t ion  of  gene ra t ion  i s  
about 3 weeks i n  average and 
i s  prolonged i n  win te r .  I f  
has  about 10-12 overlapped 
genera t ions  pe r  year .  

Damage : 
(1) Damage t o  p l a n t  t i s s u e s  
due t o  p e n e t r a t i o n  of  l a rvae .  
(2) P l a n t s  w i l t  when s e r i o u s l y  
i n f e s t e d .  
(3) P lant  s eve r ly  i n f e s t e d  car 
have about 50 maggots and 
pupae i n  i t s  stem. Some p1an':s 
which a r e  appa ren t ly  sound, 
could have few maggots i n  t k i r  
stems. 
(4) Young p l a n t s  a r e  more sus-  

c e p t i b l e  t o  the  f l y ' s  a t t a c k  
than t h e  o l d e r  ones. 

( 5 )  Great damage t o  t h e  y i e l d  
due t o  t h e  i n t e r r u p t i o n  o f  
green pod formation.  
(6) P l a n t s  s e r i o u s l y  i n f e s t e d ,  
a r e  e a s i l y  broken and without 
o r  with very  few green pods. 

I n f e s t a t i o n  of  cowpea's and Spraying with Sevin 85% 
Lima bean ' s  green pods by l a r  a t  the  ? a t e  of  0 .4% 
vae which feed  upon seeds 

1 
(1.5 kgs . per feddan) . 

before they become d ry .  The 
l a r v a  p e n e t r a t e s  i n t o  green Spraying should be done 
pods and spends a b o u t ' 3  weeks 
before  en te r ing  t h e  pupal 
s t age .  I t  leaves  t h e  pod and 
pupates i n  t h e  s o i l  a t  2-5 cm: 

a t  t h e  f i r s t  s ign  of  
i n f e s t a t i o n .  

depth and a t  a d i s t a n c e  of  20- 
30 cms from p l a n t J s  stem. 
After  3 weeks, t he  moth g e t s  
ou t  of t h e  pupa. Af t e r  matin , 
t he  female moth l a y s  i t s  eggs 

- - - -- - - - I - 
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blain P e s t s  Major Hosts 
I 

'L 

Symptoms o f  I n f e s t a t i o n ,  
L i f e  His tory  E damage 

on t h e  p l a n t ' s  blossoms. Thd 
young maggots feed  upon t h e  
caus ing  droppings t o  p l en ty  
o f  them. 

Ni lee  c u l t i v a t i o n  i s  s e r i o u s l y  
i n f e s t e d  more than  t h e  summer 
one. This  p e s t  i s  always 
found from March t o  September 
and i n f e s t s  d i f f e r e n t  h o s t s .  
I t  has  6-7 gene ra t ions  p e r  
year .  The h ibe rna t ion  per ioc  
i s  spent  a s  pupa. This  p e s t  
is  spread a l l o v e r  t h e  world. 

DELLA ALLIARIA 
(SP. n.   am : Muscidae 
Ord: Diptera  - 
= (The Onion 

Maggot) 

=Hylemia a n t i q u e  

HELLULA UNDALLIA 
(Fabr) 

Fam: Pyraus t idae  - 
Ord: Lepidoptera - 

F .Amaryllidaceae 
(Gar l ic )  
F. L i l i aceae  
(onion) 
Gar i l c  ="Allium 

s a t  ivumt ' 
Onion="All ium 
Cepatt 

The a d u l t  female l a y s  i t s  
eggs near  t h e  p l a n t ' s  base .  
The eggs ha tch  i n t o  young 
maggots which crawl beneath 
t h e  leaves ,  then  p e n e t r a t e  
i n t o  t h e  bulbs .  The maggots 
feed  upon t h e  leaves '  conten 
caus ing  w i l t  from t o p  t o  
bottom. They make passages 
near  t h e  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 t h e  p l a n t '  
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 l y  
i n  shape and colour .  The 
d u r a t i o n  o f .  gene ra t ions  i s  
about 40 days. The peak o f  
i n f e s t a t i o n  is from Nobember 
t o  March. 

Spraying wi'th Folaton 
(Valexon) 50% o r  DDT/ 
Lindane a t  t h e  r a t e  of 

I 
0.5% a t  l a t e  January I 
f o r  t h e  c o n t r o l  of Delia i 

-. 

a l l i a r i a ,  and a t  mid- 
bFebruary f o r  t h e  c o n t r o l  

of  Thr ips .  Another spray 'I. 

One of  t h e  most s e r i o u s  p e s t  
of  cabbage and cau l i f lower ,  
e s p e c i a l l y  i n  t h e  nursery .  
I t  causes  g r e a t  damage t o  
t h e s e  p l a n t s  a l l o v e r  t h e  
country.  Thk l a r v a e  pene t r a  
i n t o  t h e  p l a n t ' s  stem and f e  
upon i t s  contents .  They mak 
passages i n s i d e  t h e  stem and 
r o o t s .  The seve re  i n f e s t a -  
t i o n  causes  the  p l a n t ' s  r o t  

(1) ;Spraying o f  p l a n t s  
twice i n  t h e  nursery  a t  
1 week i n t e r v a l ,  with 
Gardona 50% W.P. a t  t he  , 

r a t e  o f  0.4% (1.5 k g s  pe.7 
feddan) . 
(2)  t h e  s e l e c t i o n  of  s o u - ~ d  
p l a n t s  be fo re  t r a n s f e r  t o  I 

t h e  f i e l d .  
(3) This  t rea tment  i s  a  I 

combined c o n t r o l  o f :  
and dea th .  The du ra t ion  o f  He l lu l a  u n d a l i s  (Fabr . ) ,  I 

g ene ra t ion  i s  about one monj P i e r i s . r a p e .  IL.) , -. -- -- - - - 1 .  
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blain Pe2b.s 

-- - 
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PEIRIS RAPAE (L.) 
Fam: P e i r i d a e  - 
Ord : 

Major l l o s t s  

s p e c i e s )  
= ( t h e  semi- loope 

worms). 

Symptoms of  I n f e s t a t i o n ,  
L i f e  His tory  C damage 
----- 

(4)  Spraying should be 
s topped a t  l e a s t  one 
week be fo re  h a r v e s t .  

,arvae i n f e s t  l eaves  of  
abbage, cau l i f l ower ;  l e t t u c e ,  
o t a t o ,  garden peas,  beans,  
arden b e e t ,  and berseem. The 
arva  i s  green,  3 cms i n  
ength wi th  3 p a i r s  o f  v e n t r a l  
egs near  t o  t h e  body end. 
u r ing  walking, t he  d o r s a l  and 
e n t r a l  l e g s  become c l o s e  t o  
ach o t h e r  causing t h e  bending 
f abdomen and af te rwards  it 
t r e t c h e s .  
he  a d u l t  female l a y s  i t s  eggs 
n  t h e  p l a n t ' s  leaves which 
a t c h  i n t o  l a rvae .  The l a rvae  
eed upon t h e  leaves  causing 
i f f e r e n t  ho le s  i n  them 

Larvae f eed  upon the  leaves  of 
cabbage, cau l i f l ower ,  l e t t u c e ,  
r a d i s h  and t u r n i p ,  causing 
ho le s  wi th  d i f f e r e n t  shapes i n  
them. The whi te  b u t t e r f l y  i s  
always found around t h e s e  
vege tab le s  from t h e  beginning 
o f  October t i l l  the  e a r l y  
summer. 
The l a r v a  (25 cm) has a  s o f t  
green s k i n  wi ty  a  yellow long- 
t u d i n a l  l i n e  on i t s  d o r s a l  
s i d e .  On both s i d e s  of t h e  
body t h e r e  a r e  another  two 
yel lowish l i n e s .  There a r e  
small  b l ack  d o t s  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 gene ra t ions  
pe r  yea r .  I t  i s  more a c t i v e  
t h e  win te r  t han  i n  summer.' 

i.1 



Symptoms,of I n f e s t a t i o n ,  b n t  1-01 
L i f e  H i s t o r y  15 damage 

The a d u l t  female l a y s  i t s  
eggs i n d i v i d u a l l y  on t h e  
p l a n t ' s  l eaves  which ha t ch  
i n t o  l a r v a e .  
The l a r v a e  f eed  upon t h e  
l eaves  and s p i n  a  t i n y  n e t  
of  spreads  t o  l i v e  under 
i t .  They e a t  t h e  l eaves  
of  Egyptian mallow and 
a r t i c h o k e c a ~ i n g  g r e a t  damag 
t o  t h e  l eaves  and y i e l d .  
THC f u l l y  grown l a r v a e  i s  
4  cms long,  brown in co lou r  
with two p a l e  yel low s t r i p s  
on both  s i d e s  and h a s  p l en ty  
of sp ines  on i t s  d o r s a l  s i d e  

The b u t t e r f l y  i s  l a r g e ,  brown 
wi th  d i f f e r e n t  c o l o u r s  on i t s  
wings. I t  i s  always found i n  
win ter  and sp r ing  around 

Spraying wi th  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  i s  
a  combined c o n t r o l  of 
Vanessa ca rdu i  ( L , )  and 
Spodeptera  L i t t o r a l i s  
(Boisd. ) 



S t a f f  Paper #23 

A PROCEDURE FOR EVALUATING THE COSTS 
OF LIFTING WATER FOR IRRIGATION I N  EGYPT 

1 / 
Hassan Wahby, Gene Quenemoen and Mohamed He la l -  

The purpose  o f  t h i s  r e p o r t  i s  t o  (1) p r e s e n t  a  p r o c e d u r e  

f o r  computing w a t e r  l i f t i n g  c o s t s  f o r  Egyp t i an  farms and 

( 2 )  i d e n t i f y  t h e  most i m p o r t a n t  f a c t o r s  which d e t e r m i n e  t h e s e  

c o s t s .  

These f a c t o r s  may be c l a s s i f i e d  a s  economic, t e c h n i c a l  

and governmenta l  p o l i c y .  Economic f a c t o r s  r e f l e c t  t h e  dynamic 

wor ld  economic s i t u a t i o n  and a r e  e x p r e s s e d  i n  terms o f  i n t e r -  

n a t i o n a l  p r i c e s  f o r  such t h i n g s  a s  e n e r g y ,  machines and food .  

T e c h n i c a l  f a c t o r s  r e f l e c t  t h e  s t a t e  of t h e  a r t s  and i n n o v a t i o n s  

r e g a r d i n g  machines,  ene rgy  s o u r c e s ,  pumps and methods of  

p r o d u c t i o n .  P o l i c y  f a c t o r s  r e f e r  t o  such t h i n g s  a s  government 

p r i c i n g  o f  e n e r g y ,  p o l i c i e s  r e g a r d i n g  s c h e d u l i n g  w a t e r  among 

f a r m e r s ,  r o t a t i o n  t u r n s ,  c r o p  p r o d u c t i o n  q u o t a s ,  and t a x e s  on 

impor ted  w a t e r  l i f t i n g  equipment .  S i n c e  a l l  t h e s e  f a c t o r s  t e n d  

t o  change th rough  t i m e  and th rough  d e l i b e r a t e  a c t i o n  o f  govern-  

ment it i s  more i m p o r t a n t  t o  u n d e r s t a n d  t h e  components of w a t e r  

l i f t i n g  c o s t s  t h a n  t h e  a b s o l u t e  v a l u e s  shown i n  t h i s  o r  any o t h e r  s t u d y .  

T h i s  r e p o r t  i s  i n t e n d e d  t o  a s s i s t  government d e c i s i o n  

makers e v a l u a t e  wa te r  l i f t i n g  a l t e r n a t i v e s .  A s  c a p i t a l  becomes 

a v a i l a b l e  f o r  implementing new a g r i c u l t u r a l  and i r r i g a t i o n  

schemes it i s  i m p o r t a n t  t o  u s e  i t  w i s e l y  i n  o r d e r  t o  r e a l i z e  

----__--_----___-_--- 
D r .  Hassan Wahby i s  D i r e c t o r  of  t h e  Egypt Water U s e  and Management 
P r o j e c t .  D r .  Gene Quenemoen i s  A g r i c u l t u r a l  Economist and 
M r .  Mohamed H e l a l  i s  Research  Eng ineer  f o r  t h e  same o r g a n i z a t i o n .  



1 t h e  maximum b e n e f i t  f o r  t h e  Egypt ian  peop le .  p r o p o s a l s  shou ld  
! 

be  e v a l u a t e d  acco rd ing  t o  t h e i r  p o t e n t i a l  r a t e  o f  r e t u r n  and 

* I how w e l l  t h e y  f i t  t h e  v a l u e s  and c u l t u r a l  p a t t e r n s  o f  Egypt ian  I 
; 

people .  

BACKGROUND 

A s  a  g e n e r a l  r u l e  i r r i g a t i o n  d i s t r i b u t i o n  sys tems  i n  Egypt 

a r e  de s igned  t o  d e l i v e r  wa t e r  50 t o  60 c e n t i m e t e r s  below t h e  

s u r f a c e  l e v e l  of f i e l d s .  Farmers l i f t  t h e  wa t e r  from t h e  d e l i v e r y  

c a n a l s .  There  a r e  e x c e p t i o n s .  Some f a rmer s  a r e  a b l e  t o  t a k e  

wa t e r  from d e l i v e r y  c a n a l s  and app ly  it d i r e c t l y  t o  t h e i r  f i e l d s  

by g r a v i t y .  S t u d i e s  conducted by t h e  M i n i s t r y  of  I r r i g a t i o n ,  

however, show t h a t  " f r e e  f low i r r i g a t i o n  ha s  caused an  e x t r a -  

vagance i n  t h e  u s e  of i r r i g a t i o n  water."lJ I t  i s  c u r r e n t l y  

government p o l i c y  t o  d e s i g n  a l l  d e l i v e r y  sys tems such  t h a t  

f a rmer s  must l i f t  t h e  wa t e r  o n t o  t h e i r  f i e l d s .  I 

A t  t h e  same t i m e  t h e r e  is i n t e r e s t  i n  t h e  government s e c t o r  

and among fa rmers  i n  l i f t i n g  wa t e r  w i t h  machine d r i v e n  pumps t o  

r e p l a c e  human and animal  power.2/ - Because of  i n c r e a s i n g  c o s t s  

of human l a b o r  and animal  power, f a rmer s  f e e l  economic p r e s s u r e  

t o  c o n s i d e r  a l t e r n a t i v e  methods of  l i f t i n g  w a t e r  t o  t h e i r  f i e l d s .  

Some f a rmer s  a r e  i n s t a l l i n g  animal  d r i v e n  wa t e r  wheels  t o  r e p l a c e  

human powered tambours w h i l e  o t h e r s  a r e  s h i f t i n g  t o  d i e s e l  and 

e l e c t r i c  d r i v e n  pumps. 

U The M i n i s t r y  of I r r i g a t i o n ,  The M i n i s t e r ' s  O f f i c e ,  " N a t i o n a l  I 
Program i n  I r r i g a t i o n  and Drainage - Genera l  P o l i c i e s , "  - ; 

C a i r o  September 1978,  page 16 .  I 

2J I b i d .  p.18. 
I 
1 
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Human power is used to operate the shadouf (bucket and 

counter balance weight on a pole) and the tambour (archimedes 

screw). Only the tambour is currently important in Egypt's 

commercial agriculture. The shadouf, now virually obsolete, is 

used only by gardeners and a few very small farmers. Neither 

of these systems will be considered further in this report. 

Although the use of tambours may continue for some years their 

cost is almost entirely a function of labor wages or value 

determined by the principle of opportunity costs. Only a few 

small farmers who assign very low opportunity cost to their own 

labor find it economically advantageous to use tambours. 

Animal power is used to operate various types of sakias 

(water wheels). In rare cases animals are used to power tam- 

bours and other miscellaneous types of pumps. The cow is the 

most important source of animal power for turning sakias but 

water buffalo, donkeys, and camels are also used. 

Electric and diesel motors are most frequently attached 

to various types of low pressure pumps. In the 

lower delta some large sakias are powered by stationery diesel 

motors and sometimes tractors. Also available is a small elec- 

tric motor with a transfer reduction system to provide power 

for sakias. 

There have been several studies during the past five years 
to evaluate alternative water lifting systems for Egyptian 
farms. Various technical relationships and assumptions have 
been used regarding present and future energy costs, the value 
of labor, capacity of lifting devices, irrigation frequency, 
crop requirements and the number of hours per day that farmers 



can be expected to use any given irrigation system. This study 
offers a flexible analytical device that decision makers can 
use now and in the future as more and better data become 
available. Egyptian planners need such a model to help them 
make profitable decisions and conversely to help them avoid 
makinq commitments to long range capital investment projects 
whic:l fail to maximize the benefits from scarceresources. 

THEORETICAL CONSIDERATIONS 

Each system of lifting water has a limited physical capa- 

city to deliver irrigation water to a field. This limit depends 

on the lift head (vertical distance from the water source to 

the field distribution system), the capacity of the driver and 

pump system, the crop needs for water at the peak season of use 

and the maximum number of hours that farmers will operate the 

system on any given day. 

Each system is subject to fixed and variable costs. Fixed 

costs are not related to the amount of use the lifting system 

is given. Once a decision is made to own any specified lifting 

system there are fixed costs such as taxes, interest on invest- 

ment, and insurance which accrue each year whether the system 

is used or not. The variable costs, on the other hand, are 

directly related to the amount of time the system is operated. 

For example each unit of output requires some combination of 

fuel, oil, grease, labor, repairs and wear-out depreciation.l/ - 

1/ Theore tically every machine has a finite life which is a - 
function of the amount of use given the machine. In some 
situations machines may be expected to become obsolete before - 
their wear-out life is reached. Then depreciation should be 
treated as a function of time and the depreciation for one 
year should be considered as annual fixed costs. However in 
systems such as water lifting characterized by slow rates of 
technological change, it is probably appropriate to consider 
depreciation to be a function only of use since technological 
obsolescence is unlikely. 

+ff 



The relationship between fixed and variable costs per 
unit is shown in Figure 1. In this report units of work are 
measured in terms of output horsepower (HP) hours and also, 
in the Tables 2 through 7, in terms of number of feddans 
irrigated. Output HP hours is defined in equation 12 on page 
14a. From this equation we can deduce that one output horse- 
power hour measures the work required to lift 270 cubic meters 
of water 1 meter in 1 hour. If one feddan requires 270 cubic 
meters of water for one irrigation, lifted one meter, then we 
know it requires one HP hour of work. With a known irrigation 
requirement, equation 12 allows easy substitution between "HP 
hours" and "number of feddans irrigated" as a measure of work. 

Variable cost (VC) is the variable unit cost per HP hour 
and it is constant for each HP hour the water lifting system 
is used. Total cost (TC) represents the variable unit cost 
per HP hour plus the fixed unit cost per HP hour. The unit 
fixed cost, for any given number of HP hours, is the vertical 
distance between the lines VC and TC in Figure 1. Since the 
unit fixed cost per HP hour declines as the number of HP hours 
increases it can be observed in Figure 1 that the total unit 
cost per hour also declines. this we can conclude there 
is no single total unit cost t can be assigned to any water 
lifting system without specifying the amount of annual use for 
which the system is to be employed. 

AN ANALYTICAL MODEL 

An analytical model for computing water lifting cost func- 

tions has been developed to assist in evaluating alternative 

I/ systems.- Twenty-three variables have been identified and inte- 

grated into the model. Each variable is subject to change 

through time as a result of economic, technical or political 

considerations. 

Each variable, included in the DATA INPUT FORM - WATER 

LIFTING COSTS, shown on page 5a, is discussed below. Tt is 

1/ This model is an adaptation of previous EWUP work reported - 
in McConnen, R.J., Mohamed Helal, Ahmed Bayoumi, Gamal Ayad, 
James Loftis, and M.E. Quenemoen "Calculation of Machinery 
Costs for Egyptian Conditions", Staff Paper #8, Egypt Water 
Use and Management Project, Cairo, December 1979. 



number of HP hours 

Figure 1: Hypothetical Relationship Between Fixed and 

Variable Unit Costs. 
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especially important for policy makers to understand these 
variables since they are not simply "facts". Considerable 
latitude exists for assigning values to some of these vari- 
ables depending on what assumptions one makes and what 
national policies one wished to advocate. Consequently policy 
r~.akers should be involved in determining the values assigned 
to each variable. 

Users of the model may make adaptations to other speci- 
fications which they consider important. For example the model 
does not explicitly consider field irrigation efficiency and 
design of field ditches. It might be argued that larger flow 
rates, possible with electric and diesel pumps, result in higher 
field irrigation efficiency and require lessland for field 
ditches and bunds. This could be accounted for by adjusting 
water application variables, items 2 0 .  and 2 3 .  below, and also 
making a rental charge in item 11. for land devoted to ditches 
and bunds . 

Components of the Model 

1. Present replacement cost in Egypt. This is a relatively 

sensitive variable, especially if high interest rates are 

used. The "cost" of a water lifting system depends on 

equipment quality, customs taxes, government subsidies and 

related infrastructure. In the case of an electric powered 

system should the initial cost include transformers and 

transmission lines? Such questions should be considered 

before assigning capital costs to the analytical model. 

2. Wearout life is difficult to determine but not highly 

sensitive in the total analysis. It is related to mainten- 

ance or repair costs and initial quality of the equipment 

used in the system. 

3. Expected average repair cost. Reasonable estimates of repair 

costs should be used. Records of existing systems provide 

the best basis for making this estimate. Training programs 

for machine operators can help to minimize maintenance and 



repair costs. 

4. Fuel consumption is specified by the manufacturer of internal 

combustion engines. Records from engine users are helpful 

in determining fuel consumption under field conditions. 

5. Fuel cost is often affected by government subsidies. For 

example diesel fuel presently costs Egyptian farmers 

L.E. 0.03 per liter while the international price for 

diesel fuel is at least L.E. 0.14 per 1iter.y Policy 

makers may wish to use projected future energy prices in 

evaluating alternative systems. 

6. Oil cost varies for different types of internal combustion 

engines. Follow manufacturer's recommendations. Use of 

adequate, clean lubrication minimizes repair and maintenance 

costs. 
7. Grease cost is usually a minor item but also related to 

repair and maintenance cost and wearout life. 

8. Electric power required to operate a water lifting system 

is related to the condition of the equipment. It should 

be consistent with the other parameters of the system. 

The equation shown as footnote 2 on the data input form, page 5a, 

is usedto determine electrical energy requirements. 
----------------------- 

1/ For a discussion of the difference between financial and - 

economic costs see Pacific Consultants, "New Lands Producti- 

vity in Eygpt - Technical and Economic Feasibility,"AID 

Contract No. ~1~/NE-C-l645, Project No. 263-0042, January 

1980, pp. 17-18. 



9. Electricity cost. In Egypt electricity is produced and 

distributed by the government. The price charged to farmers 

does not necessarily reflect the cost of producing and 

distributing electricity. Currently small consumers are 

charged L.E. 0.015 per kilowatt hour. One report from 1977 

indicates the cost of producing and distributing new power 

in Egypt with petroleum fuel is L.E. 0.0932 per kilowatt 

h0ur.L' Increases in the international price for petroleum 

since 1977 have undoubtedly made thermal generation of elec- 

tricity more expensive. 

The appropriate price to charge f6relectricity to lift 

water is debatable. Some argue that daytime use of elec- 

tricity will help to "... obtain the optimum use of Rural 
Electrification . . . " in ~ ~ ~ ~ t . 2 '  As in the case of diesel 

fuel policy makers will perhaps wish to make long run price 

projections. 
...................... 

Technical and Economic Feasibility of Electrifying Tertiary 

Pumping Means in Middle and Upper Egypt, Ministry of Irri- 

gation, Mechanical and Electrical Department, Louis Berger 

International, Inc., 1977, see pages 135-136. Also see 

Pacific Consultants, op.cit., p. 18. 

2/ Nasser, Abdel Hady Bary, "Feasibility Study of Electrifica- - 
tion of Irrigation Means: Animal Driven Water Wheels and 

Diesel Pumps, In Menoufia Governorate," Engineering Research 

Bulletin, Vol. 1, Part 1, Menoufia University, Faculty of 

Engineering and Technology, Shebin El-Kom, 1978, page 72. 



10. Salvage value is included as a variable in the model to 

handle the wearout life difference in system components. 

For example a motor may wearout in 10,000 hours while 

the pump may have a life of 20,000 hours. In this case 

the value of the pump at the end of 10,000 hours can be 

considered as salvage value for the total system. Unit 

costs for long-life water lifting systems are not likely 

to be highly sensitive to alternative salvage values. 

11. Annual taxes, license, permits, land rent. etc. includes 

all the possible fixed charges that may be imposed or 

otherwise required for owning a system. In the case of 

sakias a convenient method of charging for the land 

occupied by the sakia is to use the annual market 

rate of land rent for the specified area. 

12. Interest rate. Capital usually has alternative uses. The 

opportunity interest cost of investing in a water lifting 

system is the rate of return capital would earn in its next 

best alternative. Although somewhat subjective, this prin- 

ciple can serve policy makers as a guide in assigning a 

capital charge to investment alternatives. If the capital 

is available as a loan and other alternatives are not to 

be considered, then use the interest rate according to the 

terms of the loan. If, on the other hand, financing is to 

be provided out of limited funds that could also be used 

for other purposeslit is important to use an interest rate 



which r e f l e c t s  t h e  e s t i m a t e d  r e t u r n  from t h e  a l t e r n a t i v e  

purposes .  Th i s  i s  t h e  concept  o f  "oppo r tun i t y  c o s t " .  

13. Opera to r  o r  l a b o r  c o s t .  A l l  wa t e r  l i f t i n g  sys tems r e q u i r e  

some l a b o r .  I n  t h e  c a s e  o f  a  s a k i a  a l a b o r e r  i s  r e q u i r e d  

t o  d r i v e  t h e  animal .  I n  t h e  c a s e  of  d i e s e l  o r  e l e c t r i c  

pumps, l a b o r  i s  r e q u i r e d  forpump a t t e n d a n t s ,  t o  k e e p a i p e s  c l e a n  

a n d a t t e n d o t h e r d e t a i l s  n e c e s s a r y f o r  e f f i c i e n t o p e r a t i o n .  

l f a h i g h l y t r a i n e d . t e c h n i c i a n s e r v e s  o n l y o n e l i f t i n g s y s t e m t h e  

hou r ly  c o s t  w i l l  be  r e l a t i v e l y  h igh .  I f  he can s e r v e  

more t h a n  one system and/or perform o t h e r  l a b o r  w h i l e  

o p e r a t i n g  t h e  sys tem,  t h e  c o s t  w i l l  b e  a p p r o p r i a t e l y  

reduced.  There i s  a r e l a t i o n s h i p  between l a b o r  c o s t  and 

o t h e r  v a r i a b l e s  such a s  r e p a i r s  and wearout  l i f e .  W e l l  

p a i d ,  h i g h l y  t r a i n e d  l a b o r  may t end  t o  o f f s e t  some o t h e r  

c o s t s .  

1 4 .  Discharge  of t h e  pump. An impor tan t  assumption r e g a r d i n g  

t h e  d i s c h a r g e  of  s a k i a s  and pumps i s  t h a t  t h e  d e l i v e r y  

c a n a l  must ma in t a in  a uniform wa te r  l e v e l  a t  t h e  pumping 

s t a t i o n .  Data showing t h e  d i s c h a r g e  o f  s a k i a s  o f t e n  

r e f l e c t s  t h e  e f f e c t s  o f  a  f l u c t u a t i n g  head. Converse ly  

t h e  d i s c h a r g e  a s s igned  t o  e lec t r i c  and d i e s e l  pumps may 

r e f l e c t  t h e  m a n u f a c t u r e r ' s  s p e c i f i c a t i o n s  a t  c o n s t a n t  head. 

The d e l i v e r y  c a n a l  must be an  i n t e g r a l  p a r t  o f  any l i f t i n g  

system. I n  o r d e r  f o r  any system t o  o p e r a t e  e f f i c i e n t l y  

and a t  c a p a c i t y  it must have an adequa te  sup2 ly  o f  wa t e r  



at the point of suction, preferably of a uniform head. 

15. Animal Power cost is one of the most difficult 

variables to measure. It is common 

knowledge that most farmers depend on animals for trans- 

portation since field access roads are very limited. 

They also keep animals for the production of meat, milk, 

fue1,fertilizers and as a store of wealth or capital. 

However the measurement of these factors is often quite 

illusive. 

If one assumes animals are kept primarily for power 

and all animal production costs are assigned to power, 

then the cost is relatively high. On the other hand if 

one assumes animals are kept more for the other uses and 

assigns only the marginalcosts to power, then the cost is 

relatively small. In some cases where the work on a sakia 

is very light and spread among many animals it may be 

trivial. Some farmers believe a small amount of work only 

fulfills normal exercise for the animal and costs nothing. 

There is also an assumption made by some that if the 

work requirement for animals were eliminated they would 

be replaced by animals specialized in meat and milk 

production. This could increase meat and milk production 

from a given feed base but may require a substantial 

training program to introduce new breeds, new feeding 

technologies, new marketing systems, etc. 

Another possibility is that reducing the work 
requirement for animals will permit reduction of live- 
stock numbers and production of human food on land 
formerly used to produce animal feed. Whether this 
would happen is also, of course, debatable. 



Since there are only limited empirical data regarding 

these issues it is natural that wide variations exist in 

estimates of animal power costs. EWUP is engaged in further 

study of this issue. Literature reviews are in progress 

and research is planned to compare areas of gravity irri- 

gation (where animals are not used for lifting water) with 

areas that are dependent on animal driven sakias for 

irrigation, 

16. Overall efficiency refers to the pump and the drive 

(system of coupling between the engine and pump). Pump 

efficiency is specified by most pump manufacturers but 

may be adjusted downward to reflect efficiency under 

average field conditions. Standard engineering references 

suggest efficiencies for direct drive, right angle drive, 

vee belts, flat belts, etc. The overall efficiency is the 

product of the pump efficiency and the drive efficiency. 

17. Engine efficiency is usually specified by the manufacturer 

for electric and diesel engines. It may be adjusted down- 

ward to properly reflect average field conditions. In 

the case of sakias, efficiencies can be calibrated to 

electric pumps where efficiencies and discharge rates are 

known. This is shown in Appendix B. 

18. - Static head is defined, for purposes of this model, as 

the distance between the water level in the canal or pump 

station well and the water level in the field distribution 

ditch. 



19. The dynamic head includes the static head plus pumping 

system losses. 

20. The water duty per year is the amount of water that must 

be lifted from a delivery canal to a field given a 

particular crop rotation. Of course it can be adjusted 

for specified locations, cropping sequences, and crop yields 
during a given year. It should include water needed for 

evapotranspiration plus leaching requirements under given 

conditions of field irrigation efficiency. 

21. Maximum time the svstem will run wer dav should reflect 

the realities of farm and village cultural patterns. 

Longer period of operation per day will reduce unit costs 

of lifting water and will increase maximum area to be 

served but the system will not operate as planned unless 

it is compatible with values of farmers. The government, 

of course, may use various methods of coercion or reward 

systems to get farmers to comply with alternative working 

day lengths. 

22. Minimum Irrigation Interval. This variable, expressed 

in days, effects the size of the area to be served by 

the system. 

If during the peak irrigation season, the system 

operates at the capacity consistent with its discharge 

rate, water requirement and time parameters, a certain 

number of days will be required to cover a specified area. 

The first area irrigated will then have gone without water 



for that number of days. This is the concept of "minimum 

irrigation interval". If the number of days in the interval 

is loweredthen the area served by the system will be reduced 

accordingly by the program. Under water rotation turns 

("off" and "on" periods) the minimum interval should be 

the same as the days in the "on" period if it is desired 

that the system have capacity to irrigate all the land 

served with a "maximum irrigation" during one "on" period. 

The cropping pattern and the consumptive use of 

specified crops during the peak irrigation period also 
influences the value which should be placed on this 
variable. For example shallow rooted crops require £re- 

quent but light irrigations,especially during July and 

August. 

23. Maximum water required per irrigation.. This variable also 

is part of the equation for setting the limit on the area 

to be served by the system. It is related to "minimum 

time between irrigations" in that shallow rooted crops 

may require less water per irrigation but more frequent 

irrigations. It is also dependent on water application 

efficiency. 

Equations Utilized in the Model 

Before turning to an illustration of the analytical model 

some readers may wish to examine the equations used in the model. 

They are shown on page 14a. 
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(Work Accoinp; , .shed) 270 

1 3 .  Cost  p e r  HP Hour = T o t a l  Annual Cost  
Output  HP Hours 

14. System Capacity = Xinimum I r r i g a t i o n  I n t e r v a l  x Max. Time p e r  Day x Discharge  o f  Pump 
Max. Water Required p e r  I r r i g a t i o n  
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270  Overa l l  V f f - c i e n c y  
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AN ILLUSTRATION OF THREE SYSTEMS 

We shall now examine three alternative systems of lifting 

water using the analytical model previously described. In 

order to illustrate the potential application of the model we 

have selected two sets of data for analysis. 

It should be understood that data for this model are 

of three kinds: (1) primary data collected by observation 

and enumeration, (2) expert opinion data based on engineer- 

ing coefficients and/or informal collection procedures 

through years of observation and (3) system design parameters 

based on judgement, e.g. how many hours per day farmers will 

operate a system and what is the appropriate charge for 

energy now and in the future? 

One set of data is from a report prepared at Menoufia 

university.L/ The second set of data was prepared by EWUP. 

Appendix A contains a discussion and justification for each 

item of EWUP data. Differences exist between the two data 

sets concerning energy costs, labor costs and requirements, 

interest rates, operating hours per day, and discharge rates. 

The effect of alterlng these variables will be discussedlater. 
-- - 

Table 1 includes data from ~enoufia University and from 

EWUP for three alternative water lifting systems, viz. (1) sakia, 

(2) diesel pump, and ( 3 )  electricity. Each unit of data has its 

own justification. One assumption, however, underlying the 

1/ Nasser, Abdel Hady Abdel Bary, op. cit., pp. 55-112. -- 
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I _ _  

_ . . . ._ -- TABLE l: DATA FUR 5 S T  AtdALYSES OF PLIIIPI~dC; MA 
- -'--1 -- 

i I 
. . - -.+ 

MENOllFI A l"I IVERSI  TY DATA ----- I---- -- 

i I. Nan)~. j SAKIA , DIES~.:~. PUMP 1 LLECTIHC PUMP 

i 19. 

LO. 

21. 
22. 

23. 

rlake 

Model 

Size 
P ~ w e r  Sdurcu 

, year j rhtc,  d;i;., month 

12r;selit c o s t ,  L. E. 

L ~ I c ,  I l l s .  

faepalr dust, L.L .  

F u e l  d-.nsun~ption, 1 lters 

F u e l  cost, L.E. 

Oil cost, L.E./100 hrs. 

Grease cost, L.E./100 hrs 

Elect. req., kwh 

Elect. cost, L.E. 

Salvage value, L. E. 

Annual taxes, L.E. 

Interest rate, percent 

Labor cost, L. E. /Hr. 
3 

Discharge, m /hr. 

Animal energy cost, L.E. 

Overall efficiency I 
Engine efficiency 
Static head, meter 

Dynamic head, meter 
3 

water duty, m /year 
Max. time/day, hrs. 

Min. irrig. interval, days 
n a x .  water/irrig., m3 

3-METERS 

AN1 MAL 

000080 

450. 

18000. 

.013 

.ooo 

.ooo 

. 000 

.ooo 

. 0 00 

.ooo 

.ooo 

. 000 
6. 

.056 

57. 

.314 

.700 

,900 

1. 

1. 

6800. 

16. 

6. 

425. 

12 HP 

DIESEL 

000080 

1800. 

8 l b l .  

,221 

- 
1 12 HP 

ELECTRICITY 

I 000080 - 
800. 

28333. 

I .035 

,000 

,000 . 0 00 
I . 0 00 

4.806 

.015 

.ooo 
I ,000 

6. 

,318 

300. 

.ooo 
,700 

,850 

1. 

3.500 

6800. 

16. 
6. 

425. 

EWUP DATA 

SAKI A 

- INO/ClIECK 

3-METERS 

ANIMAL 

051279 

500. 

15000. 

,008 

,000 

.ooo 
,000 

,100 

.ooo 

.ooo 
,000 

2.000 

15. 

,050 

100. 

,300 

,700 

,900 

1. 

1. 

6800. 

12. 
6. 

425. 

9 t!P 

DIESEL 

170380 -- 
950. 

I 
15000. 

.060 

1.429 

.140 

1.500 
I .so0 

.ooo 

7.5 HP 

ELECTRICITY 

170380 - 
2325. 

15000. 

.010 I 
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e n t i r e  a n a l y s i s ,  i s  t h a t  t h e  d e l i v e r y  c a n a l  must o p e r a t e  such  

t h a t  t h e  l i f t i n g  d e v i c e s  can o p e r a t e  a t  d e s i g n a t e d  c a p a c i t y .  

The d a t a  from Tab le  1 were e n t e r e d  i n t o  a  computer model 

t o  produce Tab l e s  2-7. Examination of Tab l e  2 ,  Water L i f t i n g  

C o s t s  f o r  3-Meter Sak i a ,  Data from Menoufia U n i v e r s i t y ,  shows 

t h a t  c o s t s  a r e  r e p o r t e d  i n  annua l  c o s t  p e r  feddan and c o s t  p e r  

horsepower hour .  Both v a l u e s  r e p r e s e n t  t h e  c o s t  o f  performing 

a  u n i t  o f  work. I n  t h e  f i r s t  c a s e  it shows t h e  c o s t  p e r  feddan 

i s  L.E. 62.174 when t h e  system i s  used f o r  o n l y  one feddan.  

3  
T h i s  means it c o s t s  L . E .  62.174 t o  l i f t  6800 m , t h e  amount 

r e q u i r e d  f o r  one feddan ,  one meter. These v a l u e s  a r e  i nc luded  

3 
I 

i n  t h e  d a t a  s e t ,  i . e .  wa te r  d u t y  e q u a l  6800 m and s t a t i c  head 1 
I 

e q u a l  t o  one mete r .  S ince  it r e q u i r e s  25.185 HP hou r s  t o  do ! 
t h i s  work w e  can  s e e  t h e  c o s t  p e r  HP hour  i s  L . E .  2.4687 . A s  i 

I 
! 

t h e  u s e  o f  t h e  sys tem is expanded ove r  more a r e a  w e  n o t i c e  t h a t  

bo th  t h e  annua l  c o s t  p e r  feddan and t h e  c o s t  p e r  HP hour  d e c l i n e .  

Th i s  i s  due t o  t h e  fact t h a t  f i x e d  c o s t s  a r e  spread  over more I 

u n i t s  of work and consequen t ly  t o t a l  c o s t  p e r  u n i t  d e c l i n e s .  

Tab le  2  a l s o  i n d i c a t e s  t h a t  t h e  maximum c a p a c i t y  o f  t h i s  

sys tem i s  12.88 feddans  p e r  yea r .  Th i s  C s  by e q u a t i o n  1 4  on 

page 14a and i s  of  c o u r s e  based on s p e c i f i e d  c r o p  r equ i r emen t s ,  

i r r i g a t i o n  f requency ,  e t c .  I f  any o f  t h e s e  s p e c i f i c a t i o n s  

a r e  r e l a x e d  t h e  computed c a p a c i t y  o f  t h e  sys tem w i l l  change.  I 

1 

Also w e  can  obse rve  t h a t  power r e q u i r e d  a t  maximum c a p a c i t y  o f  
1 

t h e  system i s  0.30 horsepower a s  exp l a ined  by e q u a t i o n  15 .  

The sys tem r e q u i r e s  1536 hou r s  o f  o p e r a t i o n  t o  perform t h e  work ? I 

r e q u i r e d  a t  t h e  maximum sys tem c a p a c i t y  o f  12 .88 feddans  p e r  

yea r .  The t o t a l  energy  r e q u i r e d  t o  do  t h i s  work i s  463.24 

horsepower hours .  



Table  2 :  Water L i f t i n g  C o s t s  f o r  3-Meter S a k i a ,  Data From Menoufia U n i v e r s i t y  

I 'RESENT 1;LPLkCI HENT CUST I N  CCYPT, LL 
WLAR OUT L I F E  ( E l  :I l)I;: l ' i  
EXPECTED k V E R A C L  R E P A I R  COST LE / H l l l l k  
O I L  COST L:I/ 101) :Ilp;:t:i 
GREASE C O S l  L E  /JOO tI'OUR5 
S A L V A G E  VALUE A T  ZND OF NEAR OUT L I l ' E : L E  
k N N U A L  TAXES,LlCCNSL,PERHlT,RLNT,ett.:lL 
I N T E R E S T  it:\ I :<,;':.:itI;:i!J I' 
OPERATOR COST L E / h r  
: Ir s PER FE0O:jtI ;':.::t 'I:-::':t 
D l S C H A R G E  OF P U t l P , c u b i c  n t . / h r  
A N I H A L  POUCR I:l)!i I' I .:-:/;\I- 
O V E R A L L  E F F I C l  ONCY 
E N G I N E  :-;.';:(I: (1):1':'f 

F E D D .  
;I: 

1 . 0 0  
2 . 0 0  
3 . 0 0  
4 . 0 0  
5 . 0 0  
6 . 0 0  
7 . 0 0  
3 . 0 0  
v . 0 0  

4 5 0 . 0 0 0  S1 A T I C  H E A b  ( M L I  LKS) 
1 B 0 0 u . 0 0 0  

1 . 0 0 0  
D Y N A H I C  HEAD ( i . 1 : :  l:::t:i) 

0 . 0 1 3  
1 . 0 0 0  

WkTER DUTY PER Y t k R , c u b i c  r i t /Cd 
0 . 0 0 0  

L.f:Oo. 000  
HAY.  T f H E  S Y S T L t l  W I L L  RUN PER D A Y , h o u r s  

0 , 0 0 0  H l N .  T I H C  BETUECN I R R 1 G A I 1 D H I d ~ y s  l L . 0 0 0  
0 . 0 0 0  

L .  000  
HAX.  !JATER REQUIRED PER I R R I G .  , c u b i c  r - ~ t / f d  

0 . 0 0 0  
42';. 00 0 

6 . 0 0 0  X: 
0 . 0 5 6  - - -  

1 1 7 . 2 9 8  
5 7 . 0 0 0  M k X .  S Y S T I  H C A r ' k L I T Y  - 1 2 .  CC F EDDANS/Y l  O R  

0 . 3 1 4  3:iP X i i Q U I R E D  AT HAX = 0 . 3 0  BRAKE HOR';?OWER 

9 . 7 0 0  T O T A L  T l H C  R E Q U l R E D  = 1 5 3 L .  00 I : r s /YLA I :  
0 . 9 0 0  r O T A L  ENERGY RSQ. A T  MAX = 463.23: IP H r s l Y E A R  

ENE l:LY 
COS r 

3 3 . 4 6 0  
7 4 . 7 1 7  

1 1 2 . 3 7 V  
1 4 3 . 8 5 7  
1 8 7 . 2 9 C  
2 2 4 . 7 5 3  
2.52 .>IL: 
297 , b 7 7  
23  ,. 1 3 7  

LRLkSC 
C O I L  

0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
0 . 0 0 0  
U.OU0 - - - 
0 .  o l i o  
0 .  lJO0 

01 'LRI : l  OF: 
COS r 

6. L U I  
13.361 
20.04;' 
2 6 .  '123 
3 3 . 4 0 4  
4 0 . 0 0 4  

- 4 t  ; i t 5  
55.4.bL 
6.0. I 2 6  

1 U l k L  kNNUAL 
COST 

L 2 . 1 7 4  
1 1 0 . 8 4 7  
1 5 9 . 5 2 1  
2 0 3 . 1 9 5  
2 5 6 . 8 6 0  
3 0 5 . 5 4 2  
3 5 4 . 2 1 t  
4 0 2 . 0 8 3  
4!,1,5LZ 

OU1 F'1 
:iP i l r s .  

25 .1CL  
50.3'10 
7 5 . 5 5 6  

1 0 0 . 7 4 1  
125. 7 2 L  
1 5 1 .  Ill 
1 7 6 .  ; ' S L  
2 0 1 . 4 8 1  
EPL. L t 7  

L D L l  
H:' HOUR 

2.4L.07 
L'.?O06 
2 . 1 1 1 3  
1 . 0 6 6 6  
2 . 0 3 9 6  
2 . 0 2 2 0  
2.1:072 
I. Y996  
1 , '/722 

I S .  SO'i 3'/ 4 . '5'?L 0 . 0 0 0  66 .30 '7  ' 5 0 0 . 2 3 7  SO. 024 25 1 .352 1 , 9 8 6 2  
2 3 . 2 L 3  5 6 1  . US5 0.UOO 1 0 0 . ~ 1 1  7 4 5 . 6 0 5  4 9 . 5 7 4  372.77t :  I . S' te4  
5 l . O l c )  7 4 3 . 1 3 3  0 . 0 0 0  1 3 3 . L l ?  3 3 6 . 7 7 4  4 9 . 3 5 7  5 0 3 . 7 0 4  1 . 3 5 9 4  

02'; . 630 1 .5 ' 541  
7 5 5 . 5 ' ~ 6  1 . 9 5 0 5  
CB I  , 4 2 1  1 . 9 4 7 9  

1 0 0 7 . 4 0 7  1 , 9 4 6 0  
1 1 2 ~ , 3 3 L  1 .','445 
125') ,257 1 . 7 4 3 4  
, A d 8 L .  -, 1GL ? , 9 4 2 4  
1 5 1 1 . 1 1 I  I. '9416 
1 6 3 7 .  O32 1 . ';409 
1 '162.363 1 . 7 4 0 3  
I CBU . CBS' 1 . ','35'e 
2014.31'1; 1 , 9 3 9 3  
2 1 4 0 . 7 4 1  1 .','3U5.' 
?.!b6. 6 6 7  1 .738.k  
235'2. L5'3 1 , ';.51:3 
2518 .51 '7  I . 0)3f-i6 

BEST AVAILABLE COPY 



1.RESEN.T IiEPLACLMENT COST 1N LGYFT, LL  
IAZhR OUT I.[;..:: 0 1  lll)l , : t!~ 
EXF'ECTED hVERALL LCFAIH COST L t  /HCIUIi 
FUEL CONSUMPTION LITSRS ?ER !iOUR 
FULL C051 L E / L l l  ER 
O I L  COST LE/ 1l)l) :Il)l::t!i - - - 
GRLASE COST LE. / I 0 0  t:OURS 
SALVAGE VALUE AT END OF WEAR OUT L1FE:LE  
ANNUAL TkXES,LlCENSL,PEkHl l  ,RLNT,etc .  : L L  

OYtWATOR OUST- L L / h r  
tirs PER FCDD:>N :':3d '1:::':t 
DlSCHARGE OF P U H r , c t l t i c  r ~ t .  / h r  
OVERALL :.~I-I'f.I:!l):II:'( 
ENGINE tF F ICIONLY 

. r . .  
' I 

T a b l e  3: Water  L i f t i n g  C o s t s  f o r  1 2  HP D i e s e l  Pump, D a t a  From b lenouf ia  U n i v e r s i t y  

FEDU. ANNUkL 
:..l::<:..l) l;lj.;l' 

1 . 0 0  6 3 . 0 0 0  
2 . 0 0  6 3 . 0 0 0  
3 . 0 0  L 3 . 0 0 0  
4 . 0 0  6 3 . 0 0 0  
5 . 0 0  L X . 0 0 0  
6 . 0 0  b 3 . 0 0 0  
7 . 0 0  L ' S . 0 0 0  
3 . 0 0  L.!. 0 0 0  
7 . 0 0  L L . 6 0 0  

1 0 . 0 0  b 3 . 0 0 0  
1:. - 0 0  L A .  0 0 0  
2 0 . 0 0  6 3 . 0 0 0  
2 5 . 0 0  L J . 0 0 0  
. S O .  0 0  .5.5.0lrO 
31.. 0 0  L L . 0 0 b  
,111. 0 0  S 3 . 0 0 0  
4 ! .  . O ( I  t l , . O @ b  

DL Pl i t  C I A .  

4 . 1 6 6  
:3.532 

1 2 . 4 7 0  
16. L65 
2 0 .  C S I  
i2.i . '177 
25'. l L 3  
3 3 . 5 2 7  
2.;' . 4 9 5  
4 i . LA'? 
L 2 . 4 9 2  
3 3 . 5 2 3  

1 0 4 .  i 5 4  
J 2, : .  '785 
5 45.. c:5 
f  L A .  A46 
I  :;> . 4 7 7  

M A X .  CYC.ILF~ L k r h L I T Y  7 50.l;;' I LDDAN!;/YL kK 
011:' xLQU1R::O A l' MAX 5 :j6 B2AKE II0R:~:'UWER 

l l 1 1 A L  T l M l  REQU1I;ED - 1 1 5 2 . 6 0  I : rs/YLkl :  
r ~ l  AL LNC:tCY : {La .  AC MrrX = 6 4 0 0 .  00:I;' Hrs/YEAR 

S r A T I C  HE:>D ( i4:  I:.:<';) 
DYNAHIC IEAD (MLTERS) 
4ArER DUTY ?ER YEAR,cub ic  a?t / fd  
HkX. TIHC SYSTtH WILL RUN i'ER bAY,hours  
MIN.  r IMC BETWELN 1RRIGAr1ON1days 
MAX. WATCR REQUIRED PER l R H l L . , c u b s c  ~ . t / i d  

1 D l k L  ANNUAL 
COST 

5 ' 3 . 6 2 E  
i 2 4 . 2 5 b  
1 5 4 .  B e 4  
l S S . S l 2  
2 1 L .  1 4 0  
2 4 6 . 7 6 7  
2 7 7 . 3 9 5  
3 0 3 . 0 2 3  
; : L C .  651 
Jb ' ?  . 2 7 ' ?  
1 ,LL. .. A 41s '  

;:/5.553 
c2e .  L9l;  
.)LIi .83/ 

1 1 3 4 . 9 7 7  
1 2 3 3 . 1 1 b  
1 4 , : i .  256 

2 7 0 .  DUO 
,!,) f  . b J 1  
3 1 2 . 4 L 2  
.5:>.5 . 2.72 
3 5 4 .  1 2 3  
.;.],I . ' Y ' i , b  
#"5. j 05 
- 8  # 

4i:>.:>ib 

ANNUAL 0U31'1 
COSC/fd HP I l rs .  
5'3. LZL' ,?\. 1 C 5  
6 2 . 1 1 ' 8  SO. 2 7 0  
5 1 . t P l :  75. L5.5 
4 6 .  .37e 1 0 0 . 7 4 f  

. 4 3 . 2 2 1 :  i25.5.2. 
4 1 . 1 2 3  151.11i 
39. &;'I: 1 7 6 .  : 'Ct  
38.5(1.: 2 0 1 .  '::?1 
31 . &:,I: 2;'c . i . c . 7  
J b .  '3,'iJ 25: , 1;  >... 

3 4  , Ii2.t: L77.i;:: 
3 3 . 7 7 3  5 0 3 . 7 0 4  
S 2 . 1 4 1 :  525' . 
32.729 7 5 5 .  '..'iL 
.;2, 421; 8 L ; l .  , $ c l  
3 2 . 3 0 3  1 0 0 7 . 4 0 7  
3 0  l f 3 Y .  ;;J 
31 , ,js;! 1;y.t, , 2.i.; 
L 1 . 3 7 3  iZY5.11;:. 
31 . A 1 3  i t ~ l l . l i 1  
31. L1;7 ILL;  . U57 
5 1 . 5 2 ?  1 7 6 2 . 7 6 5  
S l  , f :&::  l s ~ l : . l : l : ~ ;  
5 f  . ? I S  2 0 1 4 . 3 1 5  
3i  .35'; 21411 . ' / a1  

"66 . . ' 3 1  ' ,,,., 
A1 ,>'!'> ><,<,.L, , \.<,,- 
5 1  .;?';3 2 5 i 8 . ; 1 3  

1:LIL;l 
Hi' HOUR 

3 . 7 1 7 . 4  
2 . 4 6 6 0  
2 . 0 4 9 5 '  
1 . 8 4 1 5  
1 . 7 1 6 4  
1 . 6 3 3 0  
I .!.735 
i . 528b  
I . ,':94b 
i . 4 b 6 3  
I , .'.;;;,9 
1 . 5 4 1 2  
I . 2 1 6 2  
1 , 2 9 9 5  
I . L'1:yt. 
1  . 2 7 8 6  
I . :>I ;., 
1 .?6b l  
I . 2 L l L  
I .257R 
I . i .546 
1 . 2 5 1 8  
i . ~ . 4 ~ , 5  
1  , 2 4 7 4  . 
i .:,4L5 
1 . 2 4 3 9  
I  . ; ' ~ i L 4  
1  . ; ? 4 1 1  

BEST AVAILABLE COPY 



T a b l e  4 :  W a t e r  L i f t i n g  C o s t s  f o r  1 2  HP E l e c t r i c  Pump, D a t a  F r o m  M e n o u f i a  U n i v e r s i t y  

I 'CESENl  K E P L k D L M L N l  1:CICJT 1 N  L L Y f ' l ,  L l  
I~::AR OUT ~ f i . ' ! <  i:I :I~)l::f*; 
E X l o t C T E D  CIVERCILI NEPt r lR  1 US1 L t /HlJUI.: 
0 [I- COST LC/ !.t)l) :il,l::l:i 
GI;L ASE COST L E  / l o 0  t lDURL 
<LECT;ISC PtJUE2 RCPUIRLD ,ku h o u r  
EL L C T R I C l l  Y COC,;1 L E  /Ku. h o u r  
';ALV:\G:I VALUS :5f END 0:: IJEAR OUT LI;:S: L t  
ANIdLIAL 'I AXC?.!,Ll LLNSE, PERM3 1 , I:f_Ni , e t c . : L L 
INTEREST REI I. ., i':..:fI;:<:I I' 

OI'ERATOR COST L L /hr 
: \ r s  PER FCOO:\H :':,::t '{:.::):l 
D1Z;CHkHGE OF F U M r , c u h i c  nt . / h r  
OVERALL :i:;i.' (1; f.l):ll;'f 
C N G l N L  If-F I C I O N D Y  

FEDI) .  ANNUAL. 111 t'l;E L l A .  
;. <;<:.'I) l L I i ! i l '  

I. 0 0  2 4 .  UOO 0 .  t 4 0  
2 . 0 0  2 9 . 0 0 0  1 . 2 3 0  
3 . 0 0  2 4 . 0 U O  1 . 5 ' 2 0  
4 . 0 0  2 4 . 0 0 0  2 .  .;LO 
5 . 0 0  5 ' 4 . 0 0 0  3. I 'OO 
b . 0 0  2 4 . 0 0 0  3.340 
7 . 0 0  2 4 . 0 0 0  4 .4CO 
'3 .00  2 1 . 0 0 0  5 . 1 2 t i  
'3 .00 2 4 .  OUO 5 .7 .50  

1 0  . 0 0  2 I . 0 0 0  L .  1011 
i t . . 0 0  2 / : . 0 0 0  5 ' .  kt( :  
2 ~ .  0 0  2.i. 0 0 0  1 2  .: I00 
2 5 . 0 0  2 4 .  0 0 0  1 L . 0 0 0  
J O  .OO 2 1 . 0 0 0  t 3 . 2 0 0  
3!..00 2 / : .000  2 2 . 4 0 0  
4 0 . 0 0  2 1 . 0 0 0  25 . :>ti0 
4 5 . 0 0  2 4 . 0 0 0  ;'I:. L;@ 0 
';O. 0 0  2 1 . 0 0 0  -:;!.UOU 
5'2. 0 0  21: . UOU 2.5 , 2 l j  c 
so. 0 0  2 4 . 0 0 0  .33.4uu 
L5 . 0 0  2 4 . 0 0 0  4 1  .bOU 
i 'O .00  2 4 . 0 0 0  44.:101 
7 5 . 0 0  2 4 .  UOO 41:. 0 0 1  
3 0 . 0 0  2 4 . 0 0 0  ' i 1 . 2 I ~ l  
C'.. . O O  2 4 .  0 0 0  5 4 . 4 0 1  
'?O.UO 2 4 .  OUO 5 ; .601  
?'!a , 0 0  2 4 . 0 0 0  LO .L:Oi 
.r:.'.&.b.j: 2 4 . 0 0 0  ;,I. o o i  

5 T A T I C  Hii:jl) (i,l:.l':.::l:>) 1 . 0 0 0  
DYNkMIC l:!.C.D ( K L T C C S )  .,. . 5 0  0  
WATLR DUTY :"LR YE:):( , c u b  i c  ; 4 t / f d  6 3 0 0 .  OOU 
MOX. T l M l  5Y3 ' iL  tl C!ILL HUN I ' L  h' DkY,hour :  1 L . 0 0 0  
WIN.  I I H E  BET1.J: ;IN I R R I G A F L I I N , ~ ~ ~ ~  L .  0 0 0  
MhX. WAlLR R t U I I l K L D  f ' Lk  1l;l;il. , c u h i c  +,t/ l 'd 4'i't..OO(r 

LI<I ALL 
.LU.LI- 

0 .  OC(I 
0 . 0 0 0  
0 .  0 0 0  
0 . 0 0 0  
0 .UUU 
U. 0 0 0  
(I. (ro(r 

0.OIIO 
0 .  U(r0 
0 .  OUO 
0  .U(r0 
( I .0Dt i  
U .  UUU 
U .  0 0 0  
U.  U(rU 
0 .  0 0 0  
0  .I100 
0 . 0 I ) U  
0 .  (100 
0.U110 
0 .  UOO 

0 . 0 0 0  
(I. LlU0 
0 .  0IIU 
11 . 0 1: IJ 
t i .  UIII, 

ANh'Llk: 
COS l / F d  
-,4 ..../ 
4 . L  5  
->? ., 7.; 
LL . '- 
1fJ. 2 7 5  
i b .  275 
15. (r'/!. 
I4 .21 ' ;  
i 3 . 7 0 4  
1 3 . 2 7 5  
1 2 ,  v / : z  
1 2 .  L.75 
j 1 . C,/!. 
1:. 47,; 
li .225 
i:. U;', 
1 (r . 5'Lj 

1 0 . 3 7 5  
1 0  .bU': 
1 0 . 7 5 5  
1 u . i i ;  
I 0  . L.7.j 
1 0  . C t ! .  
1 0 .  L i d  
1 0  , 5';:. 
1 u . 5 7 ;  
10.5L. l .  
I [I , 5 4'' 
i U  . :.;.I. 
1U . S l j  

I 

L1Jt;l I-' 
H:' HOUR U) 

1 . ..tUt; 
0 . 6 P 4 5  I 
0 , 7 2 5 A  
0 . 6 4 6 2  
(r .1.5'L;~. 
0 . 5 6 6 8  
(r 0 . 5 2 7 5  , 5 4 4 1  

(I . 5iSC,. 
13.5033 
iJ.47iL. 
ti . a i 5 5 t  
0  .4/1.51 
0  , 4 3 9 6  
0  . t;,:,: 
t i .  4 3 1 6  
(r , ,;z<;z 
0 . 4 2 7 >  
11 , ' l & ' 5 ~ .  
0 . 4 2 3 7  
0  , /:;.;; 
0 . 4 2 1 6  
11 , / : i a O i  
0 . 4 1 9 9  
( r . 4 j 1 ; 2  
1 1 .  4 i 8 b  
I J  . ~ : l c u  
ll. st175 

BEST AVAILABLE COPY 



Table 5: Water Lifting Costs for 3-Meter Sakia, Data From EWUP 

: i tFN1 KE?LAOLHLHT COST I N  tl;YPT, L t  
: ,\,: OLIT L i i . : :  #,>I ;llil;:t:j 

F , t I: TL LI k V E R A i L  KEPkIR LOC.7 L t /HDUI; 
' .  . -JST LL/ t 0th :II)II,<:, 
. A C U  r rO:.i LE ,,ii)O t:OURS 
.. I .  'L\I;.. 'J:\CCtC :$ I '  LND OF IJL:44 OUT LI;T:-:LE 
i ',..I..AL ; kXL5:LlI;ENSt , F € R Y l l  . k i N l  , e t c  . : L t  

>* 1 ,!t 57 3 , I :.' , il: ,t1,;<:1 1. 

r .  ~ a r c i i  LL~LT L L / h r  
'E7 cDD4N ? € ; I  Y:!:l;l 

- 1  .cH+iRLL OF F'UHI',cublc f i t .  t h r  
4 ~ v I H . ~ t .  POUER ill:; i I ::/i~,, 
JLt  H A L L  LFFICIDNCY 
? h G I N f  ! . ~ ~ ~ ~ ~ f . ~ : ~ l l ~ l l . ' f  

1XNUAL DE?-&!:I.i. 
":.XED COST 

REPAIRS 

LOO. 000 
i5ouu. 000 

0.OOE; 
ll.000 
0 .  ioo 
1 ) .  000 
2.000 
15.1JU0 ;: 
0.050 
68.000 
100.000 
0.300 
0.700 
U ,900 

ENERGY 
COST 

20 ,1000 

40. 3000 
61.2000 
81.6000 
102.0000 
122.4000 
142.8000 
163.2000 
183.6000 
204 .OOOO 
306.0000 
408.0000 
510.0000 
61 2.0000 
714 .OOOO 
816.0000 
918 .OOOO 
1020.0000 
1122.0000 
1224 .OOOO 
1326 .OOOO 
1428 .OOOO 
1530.0000 
1632 .OOOO 
1734.0000 
1836.0000 
1938 .OOOO 
2040 .0000 

.- 
S T A l  1C HEAD ( H L l  L 1 5 )  i.000 - 
DYNAHIC :+€A0 (i.1:. I :..:t!;) 1.000 
WAlER UUl  I PER YLAR,cub ic  ~ . i t / C d  LL;O0.000 
nnx. FIHL s u s r ~ n  WILL XUN ? : i ~  DAY,hour- ,  t2.000 
H l N .  T IHL BETWL EN lRh' IGATlCIN,days 6.000 
H:\X. I4:)fCR REW1JCR::D ;'E;7 I;<:? [G. , c u b i c  ,.>t/Fd 9p.i. 000 

HAX. S Y S l F H  CAPACITY - 2694 FLDDAlrlS/YLkK 
311;' XEUUI8:IO AF HAX = 0.5291 BRAKE :4UR';POUER 
1 O l A L  T I M  REQUlRED =ii52!. 00 t :rs/YLkf; 
TIITAL ENERGY REU. A F HAX = 609.52 :IP H r  s/YEAR 

OPERATOR 
COST 

3 -4000 

6 .8000 
10.2000 
13.6000 
17 .OOOO 
20.4000 
23.8000 
27.2000 
30.6000 
34.0000 
51 .0000 
68 .OOOO 
85 .oooo 
102 .oooo 
119.0000 ' 
136.0000 
153.0000 
170.0000 
187 .OOOO 
204.0000 
221 .oooo 
238.0000 
255 .OOOO 
272 .OOOO 
289 .OOOO 
306.0000 
323 .OOOO 
540.0000 

TOTAL ANNUAL 
COST 

66.1787 

92.8573 
119.5360 
146.2147 
172.8933 
199.5720 
226.2507 
252.9293 
279.6080 
306.2867 
439.6800 
573.0733 
706.4667 
839 .8600 
973.2533 
1106.6467 
1240.0400 
1373.4333 
1506.8267 
1640.2200 
1773.6133 
1907.0067 
2040.JOOO 
2173.7933 
2307.1867 
2440.5800 
2573.9733 
2707.3667 

OmPT 
HP Hrs. 

25.1852 

50.3704 
75.5556 
100.7107 
125.9259 
151.1111 
176.2963 
201.4815 
226.6667 
251 .8519 
377.7778 
503.7037 
629.6296 
755.5556 
881.4815 
1007.4074 
1 1  33.3333 
1 ?59.2593 
1385.1652 
1511.1111 
1637.0370 
1762.9630 
1888 .8889 
2013.8148 
2140.7407 
2266.6667 
2392.5926 
2515.5185 

COST 
HPHOUR 



Table 6: Water Lifting Costs for 9 HP Diesel Pump, Data From EWUP 

1 . 0 0  
2 .  O i l  
3 . 0 0  
.). 0 0  
5 . 0 0  
6 . 0 0  
7 . 0 0  
3 .  0 0  
7 . 0 0  

t o .  0 0  
1 5 . 0 0  
2 0 . 0 0  
2 5 . 0 0  

t'gESEN1 KEPLACLNLNT COST I N  LCYf'T, LL 
W<:$R OUT L Cl:l< (21 :Il)ll;t:i 
EXI'ECTED I:VERAGL REPAIR CDSl LC /HDUI; 
;-USL I:IIHSUMT f I lJH L I TSRS TI34 :101111 
FUl L COS1 L E / L l l  EC 
0 11- COST LS/ 11)0 :I~)l::t:; 
GKLASE COST LE / l o 0  t:DURS 
:3ALVfIC:: Urll-UE A T  ::NO C)F 4C:M OUT L I ; ' L : L E  
kNNUAL TAXCS,LlCCHSE,PERfl l l  ,h'LNl , a  t c  . : LL 
[ N  IEREST R A  i:<,;':..:Il.::!t I- 

OFLRATOR COST L L / h r  
Ilr -. PER F E D O W  ? : : A  ?:;:):I 
DICCHARGL OF PUHf , c u b i c  m t  . / h r  
0')' ?+ILL Ely:-. (1; [tl;Jl;.( 
ENL-lNE EFFICIONCY 

4 0 . 0 0  
4 5 . 0 0  
' i O . 0 0  
5 5 . 0 0  
L O .  0 0  
6:. . 0 0  
1 0 . 0 0  
7 5 . 0 0  
: l o .  0 0  
0 5 . 0 0  
7 0 . 0 0  
9 s .  0 0  
$'b* b.b 

ANNUAL 
;. (;(:. I) f:li!;r 

71 . s o  
7 t .  P i 0  
7 1 . 2 5 0  
7 t . 2';o 
7 1 . 2 5 0  
11 , .!'iO 
7 1 . 2 5 0  
7 t  ,2.;0 
7 1 . 2 5 0  
'71.  P i 0  
7 1 . 2 5 0  
71 . 2';O 
71 . L T O  

2 . 5 3 3  
5 . 0 1 7  
7 . 1 0 0  

1 0 . 1 J 3  
1 2 . 1 6 7  
1';. 2 0 0  
17.733 
i!O .2;7 
22. COO 
;25,553 
5C. 0 0 0  
' i 0 .  A61 
6 3 . 3 3 3  
- I 0 
EC. 167 

1 0 t . 3 3 . S  
1 1 4 . 0 0 0  
1 i!L. 5 6 7  
155'.  333 
t ' i 2 . 0 0 0  
1 6 4 .  bL7 
t I ' I . 3 . 3 5  
1';o. 9 0 0  
2 U 2 .  !~67 
2 1 5 . 3 3 3  
223. 0 0 0  
2 4 0 . 1 1 7  
2';J. . 5 J J  

2 . 4 0 0  
4 . 3 0 0  
7 . 2 0 0  
*1 ,LU0 

1 2 . 0 0 o  
i 4 . 4 u o  
16 .COU 
L'?.,!UU 
21. LOO 
2 4 . 0 0 0  
3 6 . 0 0 0  
48. OU0 
6 0 . 0 0 0  
'77 0 0 0  

e 4 .  O O U  
'16. 0 0 0  

1 0 8 . 0 0 0  
1 2 0 .  OUU 
1 3 2 . 0 0 0  
1 4 4 .  0 0 0  
1 5 6 . 0 0 0  
1.53. OUU 
1 8 0 . 0 0 0  
1')2. QUO 
ZO4.0UO 
2 1 6 .  UOU 
2 2 8 . 0 0 0  
2,)O.OUO 

ENL 1:C;Y 
CO:; i 
C.UO2 

1 6 . U 0 5  
2 4 .  U 0 7  
3 2 . 0 1 0  
4 U . U l L '  
. \a .  u t 4  
' J L . 0 1 7  
6 4 , 0 1 '1 
7" , 0  "'d 

L LL 

3 0  . 024 
1 2 0 . 0 5 1  
1 6 0  ,,0,\3 
2 0 0 . 0 1 0  
240. (r/2 - 
2 8 0  . OC4 
3 2 0 .  0'16 
3 6 0 . 1 0 L :  
4 0 0 .  t;!0 
440.13;' 
4 0 0 .  1 - )4  
5 2 0 . 1 5 6  
5 5 0  . I!J:J 
LOO. j C 0  
6 4 0 .  t')? 
6 8 U . 2 0 4  
7 2 0 .  ;!16 
7 6 0 . 2 2 C  
e 0 0  .2?tI  

GRL kL;L 
bUf I .  

U  .COO 
1 .:ruu 
2.4410 
3 .  2 0 0  
4 .  u o o  
4 . 3 0 0  
5 .  C.0U 
L  . ,\ I) 0  
7 . 2 0 0  
3 . 0 0 0  

1 2 . 0 0 0  
1 6 . 0 0 0  
2 0 . 0 0 0  
p& 0 0 0  
2Ll .  0 0 0  
52. UUU 
3 1 . 0 0 0  
4 0 .  0I)O 
4 4 .  0 0 0  
,\u. 0 u u  
52.UOO 
5 6 .  U1)O 
6 U .  UUU 
6 4 .  0l)O 
61;. UOO 
7 2 . 1 1 0 0  
7 1 . o o u  
; 3 U .  0I)U 

,- J I . :)TIC HEAD ( i l l . .  I I-.:a!;) 
DYNAMIC HLAD (MLlERC)  
UA TCR DlJrY PER Y1:1\;1, cub i c  1.1 t /  Fd 
MAX. TIHL SYS l t  H WILL RUN I'LK DAY,hours  
H C N ,  r rnt .  :IE~w::::EI I R R I G A C  ( l l N , d a y z  
MAX. WATER REOUlRLD PER 1I;RIG. , c u b i c  r i t / C d  

MAX. S Y S l [ M  CAPACITY - 2E:. 1:O F LDDANE;/Y[ kR 
:Ill:' RCPUCR::O A [  WAX -- 3 .  1 5  ORI~KZ HUR:;;'@UER 
1DTAL TIM[  REQUlRED - 1 1 5 2 .  UO t:rs/YLAl: 
TI) VAL :iNIIiII;Y RK13. A i MAX -3b;?;. 6Y l l?  I i r  ?/YEAR 

OVLKhl OK 
CL)S I' 
12. UOO 
2 4 . 0 0 U  
3 1 . 0 0 0  
43. OUU 
6 0 . 0 0 0  
7 2 ,  0 0 0  
8 4 . 0 0 0  
.7Lv 0UU 

1 0 C . 0 0 0  
1 2 0 .  u 0 0  
1 9 U . 0 0 0  
2 4 0 .  U00  
3 0 0 . 0 0 0  

JlrIl.lll)O 
4 2 0 .  OUU 
4 8 0 .  UUO 
5 4 0 . 0 0 0  
600.01)O 
160 .UOO 
'120.  U0U 
7co. UUO 
:340.  UUO 
5-00 .U00  
7 6 0 . 0 0 0  

1 0 2 0 .  UUO 
1 0 3 U .  0 0 0  
I 1 4 U .  UUO 
i 2 0 0 .  u o 0  
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Each d a t a  s e t  i s  s i m i l a r l y  c a l c u l a t e d  and r e p o r t e d  i n  

Tab le  2-7. The r e a d e r  i s  reminded t h a t  t h e  s i x  d a t a  sets 

a r e  shown i n  Tab le  1 on page 15a.  

Cost  Curves 

To s i m p l i f y  comparison of  Tab l e s  2-7 c o s t  c u r v e s  were 

p l o t t e d  t o  show t h e  r e l a t i o n s h i p  between c o s t  p e r  horsepower 

hour ( v e r t i c a l  a x i s )  and t h e  number of  feddans  which t h e  

sys tem s e r v e s  annua l l y  ( h o r i z o n t a l  a x i s ) .  Examination o f  

F i g u r e  2 shows t h a t  t h e  c o s t  cu rves  s l o p e  downward t o  t h e  r i g h t  

r e f l e c t i n g  t h e  d e c l i n i n g  u n i t  c o s t s  o f  work performed a s  f i x e d  

c o s t s  are sp read  over  more u n i t s .  

The cu rves  do n o t  ex tend  t o  t h e  r i g h t  beyond t h e  p h y s i c a l  

l i m i t s  o f  each  s y s t e m ' s  c a p a c i t y  t o  perform work w i t h i n  t h e  

p r e s c r i b e d  t i m e  and water requ i rement  pa ramete rs .  The d a t a  

sets can  o f  c o u r s e  be changed t o  r e f l e c t  d i f f e r e n t  pa ramete rs  

and t h i s  i n  t u r n  w i l l  a f f e c t  t h e  shape and r e I a t i v e  p o s i t i o n s  

o f  t h e  c o s t  cu rves .  

Examinat ionof  F i g u r e  2 , w h i c h i s b a s e d o n M e n o u f i a d a t a , w i l l  

i n d i c a t e  t h a t  t h e c o s t  o f  a  s a k i a ,  usedatmaximum s y s t e m c a p a c i t y ,  

i s  approximate1yL.E.  2.0 p e r  horsepower hour. From T a b l e 2 w e  can 

a l s o o b s e r v e  t h a t  t h i s  correspondstoapproximate1yL.E. 5Od@er feddan 

p e r  y e a r .  
S i m i l a r  examinat ion o f  t h e  d i e s e l  pump c o s t  cu rve  and 

Tab le  3 w i l l  r e v e a l  c o s t s  of  L .E .  1 . 3  p e r  horsepower hour and 

L.E .  3 2 . 0 p e r  f a d d a n p e r y e a r .  The e l e c t r i c i t y  system r e v e a l s  

i 

. . ./. . . 



2. !i0 .I. \: SAKIA (MAX. 12 €30 FUMAN9 

................... DIESEL PUMP (MAX. !Xl. 82 FEDDANS) 

,--,--,----,,--,-. ELECTRIC PUMP (MAX. 67.76 FEDDANS) 

Figure 2: Water Lifting Costs Per Unit of Work Done for Sakia, 
Diesel Pump and Electric Pump, Menoufia University Data. 
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SAKIA (MAX. l& 84 FEM)ANS) 

. . . . . . . . . . . . . . . . . . DIESEL PUMP W X  28.0000 FU#lANS) 

----------------, -- ELECTRIC WWP (MAX 28.- FEXlANS) 

FEDDANS 

F i g u r e  3 :  Water L i f t i n g  Costs  P e r  U n i t  o f  Work Done f o r  
S a k i a ,  Diesel Pump a n d  E l e c t r i c  Pump, EWUP Data. 



I 
costs of L.E. 0.4 per horsepower hour andfrom Table 4, L.E. 10.6 I 

1 
i 

per feddan per year. J 

1 
I 

The cost curves in Figure 3 represent data provided by * 1 

EWUP scientists.l/ Examination of these curves and corresponding i i 
Tables 5, 6 and 7 reveals substantial differences from Figure 2 I 
and Tables 2, 3 and 4. The difference in unit costs at maximum 

I 
1 

system capacity for the alternative data sets are shown clearly 

in Table 8. 

Table 8: Comparative Unit Costs of Work Performed for Water 

Lifting Systems When Operated at Maximum System 

Capacity. 

SENSITIVITY ANALYSIS 

It is not likely that many readers will accept the data 

System 

Sakia 

Diesel 

Electricity 

presented here without modification. For various reasons there 

E W P  

1/ See appendix A for discussion and justification for EWUP - 

Menouf ia 
Cost per Output 
Horsepower Hour 

L.E. 

1 . 2  

1.1 

1 . 2  

data. 

Cost per Output 
Horsepower Hour 

L.E. 

2.0 

1 . 3  

. 4  

Cost per Feddan 
Per Year 

L.E. 

2 9 . 3  

2 8 . 1  

3 1 . 4  

I 

Cost per Feddan 
Per Year 

L.E. 

50.0 

32.0 

10.6 



will be a desire to make some adjustments. 

Obviously it is not practical to test all combinations of 

variables, for each system , and at different levels of magnitude 

for each variable. This would require many hours of computer 

time and a very large book to report the results. It is pos- 

sible and practical, however, to examine a few variables, at 

different levels of magnitude, in order to assess the impact 

of each on cost functions. Such analyses will provide the 

reader with a basis for selecting combinations for further 

testing. 

Present Replacement Price in Egypt 

There is room for honest difference of opinion about how 

much of the nation's electrical infrastructure should be 

charged to electrification of water lifting. The effect on the 

cost curve for an electric pump, EWUP data, is shown in Figure4. 

The initial cost is reduced from L.E. 2325 to L.E. 800 while 

holding all other factors constant. The resulting cost curves 

are shown in Figure 4. The L , E ,  800 cost curve would be appro- 

priate if the cost of transformers and transmission lines are 

omitted from the analysis, 

Interest Rate 

The cost curves are especially sensitive to interest rates 

when the system has high capital costs. Figure 5 shows the 

difference between 6 and 15 percent interest, electric pump, 

EWUP data with all other factors constant. 



Present 

Present 

replacement 

replacement 

value 

value 

Egypt, LE 2325 

Egypt, LE 800 

Figure 4: Cost Curve for Electric Pump, EWUP Data, for Replacement Costs 
of L.E. 2325 and L.E. 800. 



I n t e r e s t  

I n t e r e s t  

r a te  

ra te  

1 5  p e r c e n t .  

6 p e r c e n t .  

F i g u r e  5 :  C o s t  C u r v e s  f o r  E l e c t r i c  Pump, EWUP Data, f o r  I n t e r e s t  Rates 

o f  6 P e r c e n t  a n d  1 5  P e r c e n t .  



Enerav Costs 

Diesel fuel and electricity prices to Egyptian farmers are 

subsidized by government. The cost of animal energy is dif- 

ficult to assess and subject to many different estimates. 

Figure 6 shows the effect of three different electricity rates 

on the electric pump costs from Menoufia University. Figure 7 

shows the effect on sakia costs of reducing animal power costs 

from L.E. 0.314 to L.E. 0.15 per hour using the Menoufia 

University case. 

Examination of Figures 6 and 7 suggests that energy prices 

are of major importance in evaluatinq water liftinq costs and 

should be given serious attention by policy makers. World 

energy prices are increasing rapidly. Even if Egypt remains 

self sufficient in energy she will sacrifice opportunities for 

obtaining valuable foreign exchange if energy is used domestic- 

ally rather than exported. The case of animal power is even more 

conplicated due to the strong dependence by rural people on 

animals for numerous products including transportation. If 

agricultural resources are used to feed animals to produce 

power this obviously affects output of food for human use. 

The magnitude of this relationship needs to be given careful 

study in order to have a rational basis for assigning costs to 
animal power. 

Discharge of Pump 

Pumps will operate at rated capacity only if delivery 

canals are adequate to supply the pump intake with sufficient 



............................................... LE 0 .10  p e r  kwh 

?< ...... .............................................. LE 0 .05  p e r  kwh 
0.58 LE 0 .015  p e r  kwh 

I 

F i g u r e 6  : C o s t  C u r v e s  f o r  E l e c t r i c  Purnp, f o r  E l e c t r i c i t y  R a t e s  o f  

L.E.  0 . 0 1 5 ,  0 . 0 5  a n d  0 .10  p e r  K i l o w a t t  Hour .  



ZBB L.E.  0.314 p e r  h o u r  f o r  a n i m a l  power 

' * . . L . E .  0 . 1 5  p e r  h o u r  f o r  a n i m a l  power 

F i g u r e  7 :  C o s t  Curves  f o r  S a k i a ,  Menoufia  D a t a ,  f o r  Animal Power R a t e s  
o f  L . E .  0.314 and  L . E .  0 . 1 5  P e r  Hour. 



water. Empirical data regarding sakia discharge rates shows 

wide variation but this is largely attributed to the availa- 

bility of water in canals. Also the design of sakias makes 

them especially sensitive to the level of water in the sakia 

well. Their rate of discharge depends on the speed of an animal, 

which becauseof habit tends to bemoreor lessconstant. It is 

unlikely that a declining head in the sakia well will be offset 

by higher revolutions per minute by the animal. 

Consequently a fluctuating head is likely to be corre- 

lated closely with fluctuating discharge. 

The affect on the cost curve for a sakia is shown in 

3 Figure 8. Using Menoufia data the discharge rates of 57 m /hr. 

3 is compared with double that rate, 114 m /hr., while holding 

other factors constant. Notice that unit costs are greatly 

reduced primarily because less animal power time is required 

for the same quantity of irrigation water delivered to the 

fields. Also maximum system capacity is increased in direct 

proportion to the increase in the discharge rate. 

Operator Labor Cost 

The amount and price of labor used to operate water lifting 

systems has an important effect on cost curves. This factor 

is also difficult to quantify. Empirical studies from Western 

market oriented economies are probably not valid sources of 



1 3 . ...,.......... 114 m /hr. discharge of sakis 
I ' I 

I i 
I 

I 
R W d  I 

(FI 

i 

2 B 
N 3 s 3 &: rs s 8 g: m 

4 

FEDDANS 

Figure 8: Cost Curves for a Sakia, Menoufia Data, for Discharge Rates 
of 57 m3/hr. and 114 m3/hr. 



d a t a .  A more u s e f u l  approach i s  l i k e l y  t o  be  a  judgement made 

by an i n d i v i d u a l  farmer r ega rd ing  t h e  oppor tun i ty  c o s t  of h i s  

own l a b o r  o r  by government p o l i c y  makers. Ques t ions  about  

wage r a t e s ,  working c o n d i t i o n s ,  numbers of  pumps se rved  by one 

t e c h n i c i a n ,  t r a i n i n g  provided t o  pump t e c h n i c i a n s ,  a r e  l i k e l y  

t o  be  answered i n  t h e  p u b l i c  s e c t o r .  Consequently p o l i c y  judge- 

ments r a t h e r  t han  e m p i r i c a l  market s t u d i e s  a r e  more l i k e l y  t o  

be a p p r o p r i a t e  f o r  a s s i g n i n g  o p e r a t o r  l a b o r  c o s t s .  

F i g m e  9 shows t h e  e f f e c t  of d i f f e r e n t  o p e r a t o r  l a b o r  

r a t e s  on e l e c t r i c  pumping c o s t s  f o r  EWUP d a t a  ho ld ing  o t h e r  

c o s t s  c o n s t a n t .  I t  should be go in t ed  o u t  t h a t c h a n g i n g l a b o r w a g e  

r a t e s h a v e m o r e  impact on c o s t  curves  f o r  low d i s c h a r g e  pumps 

3  3  (170 m / h r . )  t han  on t h e  h ighe r  d i scha rge  pumps ( 3 0 0  m / h r . )  

used i n  t h e  Menoufia s tudy .  

Maximum T i m e  Svstem W i l l  Run Per  Dav 

Not on ly  a r e  t h e  c o s t  curves  s e n s i t v e  t o  t h e  amount of 

t ime t h e  system w i l l  o p e r a t e  pe r  day b u t  t h i s  i s  a  p o l i t i c a l l y  

s e n s i t i v e  parameter .  The a r e a  t o  be  se rved  by a  system could  

be  maximized and u n i t  c o s t s  could be  minimized i f  t h e  system 

ope ra t ed  24 hours p e r  day. I t  may be d i f f i c u l t  however, t o  

convince farmers  t hey  should adap t  t o  such a  system. I f  n o t  

24 hours  t hen  what l e n g t h  of  working day i s  accep tab le?  

The maximum system c a p a c i t y  i n c r e a s e s  i n  d i r e c t  p ropor t ion  

t o  hours  worked p e r  day whi le  c o s t s  p e r  u n i t  of work performed 



Pump 

pump 

o p e r a t o r  

o p e r a t o r  

l a b o r ,  

labor ,  

0 . 5 0  p e r  

0 . 3 0  ' p e r  

h r .  

h r  . 
.. .. '. Pump o p e r a t o r  labor ,  LE 0 . 1 0  p e r  h r .  

F i g u r e  9 :  C o s t  C u r v e s  f o r  a n  E l e c t r i c  Pump, EWUP Data, f o r  O p e r a t o r  
L a b o r  C o s t  o f  L.E. 0 . 1 0 ,  0 . 3 0  a n d  0 . 5 0  P e r  Hour .  



Figure 10: Cost per Unit of Work Done Decreases and System Capacity 
Increases as Number of Hours per Day the System Operates 
Increases. 



decrease. Figure 10 illustrates this point. Maximum system 

capacity is, of course, reached when the system operates 24 

hours per day. 

SUMMARY AND CONCLUSIONS 

Cost curves for water lifting systems have been developed 

using 23 variables. Some of these variables are primarily 

technical. Their appropriate magnitude depends on physical 

measurement which can be verified through empirical observation. 

Other variables depend on subjective judgement about future 

price relationships, economic conditions and public policy 

considerations. 

Cost curves have been illustrated for sakias, diesel pumps 

and electric pumps using data sets from two different sources, 

viz. Menoufia University and EWUP. It has been shown that 

the cost curves from these two sources suggest contradictory 

conclusions regarding public policy decisions. If the Menoufia 

University data and judqements are acceptable to decision makers, 

then it should be appropriate to encourage electrification of 

water lifting systems in Egypt. If the EWUP data and judgements 

are perceived to be practical and consistentwithEgyptiannational 

interests, then it would appear more appropriate to leave the 

existing sakia systems as they are now. 

The model lends itself to use by policy and decision 

makers. Selection of alternative values to be tested in 



the model could be made by persons responsible for making 

decisions. If it is agreed to delay decisions pending more 

evidence foraspecified variable, then research efforts could 

be authorized to improve the basis for assigning values. 

Individual entrepreneurs may use the model to test alter- 

native investment opportunities. Minimizing 

the cost of performing work should lead the entrepreneur to 

higher profits. He can use 

values for each specified variable that are appropriate to his 

circuinstances. Comparison of the resulting cost curves should 

result inbetter entrepreneurial decision. 

The national implications of this report are significant. 

Decisions to mechanize water lifting may lead to substantial 

capital investments which reduce flexibility for 

future policy alternatives. For example it would be difficult 

to shift to gravity irrigation in the future if heavy invest- 

ments were already committed to an electrified lifting system. 

Consequently t h e p o l i c i e s r e l a t e d t o w a t e r l i ' f ' t i n c ~ a r e  of major 

significance and should be studied carefully. The model 

illustrated in this report can be extremely useful in studying 

alternativesand reaching sound decisions. 
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APPENDIX A 

EXPLANATION OF EWUP DATA 

The data to be used in the analytical model should be 

realistic from a technical point of view and appropriate with 

respect to current and future needs of the Egyptian nation. 

EWUP data, which may require special explanation, documentation 

or clarification are discussed below. 

1. Present replacement price in Egypt. Cooperating farmers 

and equipment companies provided information used in the 

estimates for sakias, diesel pumps and electric pumps. 

Cairo dealers reported the present price of 7.5 horsepower 

electric pump and motor sets to be L.E. 9 9 2  for a unit of 

good quality. According to the Rural Electrification Authority, 

Ministry of Electricity, the cost of a 2 5  KVA transformer is 

L.E. 4,000. Assuming this would be shared by 3 pumpsfone-third 

cost is added to the cost of the pumpset for a total initial 

cost of L.E. 2325.  It should be noted that this amount 

does not include the cost of transmission and distribution 

lines. Although the cost of major transmission lines are 

usually amortized and included in the user price of elec- 

tricity it is not clear whether the secondary and tertiary 

distribution lines to field location transformers should be 

charged to pumping. If they are the initial cost of an 

electric pump station should be increased accordingly. 



2. Wearout life for each unit is based on the judgement of 

reliable manufacturersand on the experience of pump users. 

It assumes good maintenance and ample allowance for spare 

parts. 

3. Expected -- averxe -- repair - cost is a judgement reached after 

interviewing pump users. The reliability of these data 

could be improved by keeping records on different pump 

systems through time. 

4. Fuel consumption is based on manufacturers specifications. 

It may be higher under field conditions but again, records 

or tests under field conditions are needed. 

5. Fuel cost is based on Pacific Consultants, op.cit. page 18. 

One may wish to use projected - prices for long range planning. 
The current subsidized price for diesel fuel is L.E. 0.03 

per liter. 

6. Oil cost is based on manufacturer's recommendation to change 

oil each 100 hours of use. 

7. Grease cost is estimated#from interviews with farmers. 

8. Electrical energy required is computed by use of the formula 

on the Data Input Form, page 5a. This formula considers 

the pump unit's discharge rate, dynamic head and the effi- 

ciency of the pump, drive and motor. 

9. Electricity cost is based on Pacific Consultants, op. cit., 

page 17. The present subsidized price for electrical energy 

is L.E. 0.015 per kilowatt hour. Projected prices for long 

range planning should also be considered. According to one 

report Egypt's hydroelectric energy potential is "almost 

completely exploited" .l/ This leaves one to conclude electric 
energy for future projects will be based on scarce resources 

at world prices. 
- - , - - - - - - - - - - - - - - -  

1/ U.S. Department of Energy "Joint Egypt/United States Report on - 
Egypt/United States Cooperative Energy Assessment", Vol.1, 

April., 1979, page ES-5. 



10. Salvage value at end of wearout life is considered to be 

zero. One could assign a wearout life to each component 

of the system and then place a "salvage value" on all 

longer lifed components based on their estimated values 

when the shortest lifed component wears out. Such refine- 

ments are unlikely to have much effect on the analytical 

results. 

Taxes, license, permits, rent, etc. The only annual cost 

in this category which seemed relevant to water lifting 

was the cost of land occupied by the sakia. The amount 

of land required varies from 50 to 175 square meters or 

more depending on whether the site contains shade trees 

and feeding space for animals. Since the market value of 

annual land rent is about L.E. 2.0 per year for 175 square 

meters, this value was assigned. 

12. Interest rate. In view of world interest rates and potent- 

ial returns from Egyptian investment alternatives 15 percent 

seems to be a reasonable rate for determining the cost of 

capital of water lifting systems. Pacific Consultants, 

op. cit., Table 1 following Annex G, list nine agricultural 

projects in Egypt which have projected internal rates of 

return in excess of 15%. 

13. Operator or labor cost is difficult to assess. The amount 

L.E. 0.05 per hour for a sakia seems consistent with other 



studies and is perhaps adequate unless one considers the 

cost of the young boys driving animals turning sakias in 

terms of their foregone opportunity of going to school. 

Given the work habits of rural laborers L.E.  0.30 per hour 

for overseeing mechanical pumps seems realistic and con- 

sistent with information obtained by farmer interviews. 

14. Discharge of pump. Data from EWUP observations indicate 

a 3-meter sakia, lifting water one meter from a well with 

an adequate f~lowintothewell, is c a p a b l e o f d i s c h a r g i n g 1 0 0 m  
3 

per hour.(see Appendix E ) .  The discharge rates for diesel 

and electric driven pumps are taken from the respective 

manufacturer's specifications. 

15. Animal energy cost is one of the most sensitive variables 

associated with sakia costs. EWUP data, based on farmer 

interview, indicate L.E .  0.30 per hour is realistic. This 

assumes cows are worked, in rotation with other cows, not 

more than three hours per day. This achieves normal dis- 

charge from a sakia assuming adequate head in the sakia 

well. The rationale for asking farmers about the rental 

rate of cows for turning a sakia is that they will, on 

the average, correctly evaluate the cost of extra feed 

and the reduction in meat and milk associated with working 

the animals. 

This value is verified by ~asserl' in a report where 

he accounts for extra feed, milk losses and cow deprecia- 

tion. He reports a cost of animal power of L . E .  37.6 per 

feddan per year. It is deduced from his report that 120 .................... 

1/ Nasser, Abdel Hady Abdel Bary, op. cit. pp. 63-64. - 



hours are spent each year to irrigate one feddan which 

results in L.E. 0.314 per hour as the cost of using a 

cow on a sakia. Some studies support the point of view 

that animal production is traditional among villages and 

the relationship between mechanization and animal produc- 

tion is very loose.L/ The latter point of view suggests 

assigning a low cost to animal produced energy. 

There are long run and short run considerations 

regarding the replacement of animal power with machines. 

With respect to long run considerations a recent study 

reports improved ruminant livestock would enable the 

annual meat and milk offtake to increase by nearly 3 fold 

in areas where ruminant livestock are no longer required 

for draft power./ The report indicates such an increase 

would require a comprehensive program of improved animal 

breeding, forage production and nutrition. Such a program 

..................... 

1/ See for example Hopkins, Nicholas S., "Imposed Utilization - 
of Feed Resources for the Livestock Sector - Rural Sociology 
Segment". Unpublished draft of a report to USAID, Jan. 1980. 

2/  Winrock International Livestock Research and Training Center, - 
"Improved Utilization of Feed Resources for the Livestock 

Sector", Preliminary Draft, United States Agency for 

International Development, Catholic Relief Service, Cairo, 

A.R.E., January 1980. 



would gake time to establish but could generate long 

run gains whichwouldcontribute to justification ofmechanization, 

As stated earlier the short run gains from releasing 

animals from providing energy to turn sakias appears to 

be of lower magnitude. Further EWUP research is aimed at 

providing more information on this subject. 

16. Overall efficiency, relating input horsepower to the 

amount of work performed, is not especially 

important in the case of diesel pumps or sakias since 

their energy source is priced in terms of fuel and animal 

power per hour. It is important in the case of electric 

pumps when energy is priced in terms of kilowatt hours. 

~anufacturer's specifications are used. 

17. ~ngine efficiency. The discussion above (16.) also 

pertains to the engine efficiency. 
- -- 

18. Static head simply reflects the amount of lift from the 

farms source of water to the field distribution ditches. 

It is believed that one meter reflects most conditions in 

Egypt but this value can easily be adjusted to accommodate 

special situations. It is important in the calculation of 

output horsepower hours required to irrigate a given area. 

19. Dynamic head has been previously defined. It is taken 
I 

I 

from manufacturers specifications for low pressure pumps. - 1 
I 

20. Water duty per year is based on typical conditions at field ,- 1 
I 

sites of EWUP. It can also be easily adjusted to fit 

special conditions. 
Q - 



Maximum time system will run per day is an important para- 

meter in establishing the size of area a system can serve. 

If farmers pay the full cost they will have maximum incen- 

tive to use the system for long periods each day. If the 

government pays the costs it will be more difficult to 

convience farmers to operate the system beyond their 

normal working hours. The EWUP data assumes typical day- 

light working hours. 

22. Minimum irrigation interval can be computed if crop patterns, 

consumptive use for each crop, and soil characteristics are 

known. The EWUP data assumes a cropping pattern which 

requires frequent irrigation, 

2 3 .  Maximum water required per irrigation can be computed with 

the above information plus information about water applica- 

tion efficiency. The EWUP data assumes typical water 

application efficiency with a liberal margin of safety. 



APPENDIX R 

COMPUTATIONS OF POWER REQUIREMENTS AND EFFICIENCIES 

Pumps used for lifting water from delivery canals to 

fields should be of low pressure design. The maximum design 

head should not exceed 4.0 meters. 

The equation for computing water horsepower (WHP) in 

metric units is: 

WHP = 
W ' H  

7 5  

where: W is discharge flow in liters per second. 

H is the total dynamic head in meters. 

where: Q is discharge flow in cubic meters per hour. 

The equation for computing brake horsepower (BHP) 

required to operate a pump is: 

BHP = 
TifH P 

Overall Efficiency 

where: overall efficiency is pump efficiency x drive efficiency 

Power Reauirements for Electric Motors 

The BHP of the motor is determined by combining equations 

(2) and ( 3 ) ,  that is: 

BHP = Q 0 H  

270 Overall Efficiency 



To compute the input to the motor the efficiencies of 

electric motors must be considered. In determining the con- 

sumption in kilowatt hours (KWH), the following formula is 

applied: 

KWH = Q - H  x 0.7457 (5) 

270 Overall Efficiency Motor Efficiency 

For small electric motors running at full speed (1760 rpm), 

motor efficiency is about 85 percent. Then equation (5) becomes: 

KWH = Q - H  x 0.7457 

270 Overall Efficiency 0.85 

KWH = Q ' H  
....*A 

307.76 Overall Efficiency 

Power Reauirements for Internal Combustion Enqines 

Equation ( 4 )  can be applied, with necessary corrections 

for temperature, continuous operation and altitude. 

Power Requirements for Sakia 

Power requirements for sakias can be calculated by com- 

paring work done by either electric or internal combustion 

engine driven pumps. 

The time ratio between a pump and a sakia 

to deliver a specific amount of flow can be used to deter'minethe 



brake horsepower of the sakia as follows: 

t~ Hs (BHP)S = (BHP) x - x -. 

ts H~ 

where: (BHP)S is the break horsepower of a sakia. 

(BHP)p is the break horsepower of a pump. 

t~ 
is the time required for a pump to lift a 

specified amount of water. 

t is the time required for a sakia to lift the S 

same specified amount of water. 

Hs is the dynamic head of sakia. 

Hp is the dynamic head of pump. 



A P P E N D I X  C  

DATA I N P U T  FORMS - WATER L I F T I N G  C O S T S  
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APPENDIX D 

Development o f  t h e  Water Wheel Design 

f o r  F i e l d  I r r i g a t i o n  

In t roduct ion  

Due t o  t h e  l a rge  inc rease  i n  t h e  c u l t i v a t e d  a r e a  i n  t h e  U . A . R . ,  i t  

was necessary  t o  adopt a  new system of f i e l d  i r r i g a t i o n  by l i f t i n g  t h e  

water from d i s t r i b u t a r y  cana l s  t o  t h e  f i e l d  i n s t e a d  o f  r a i s i n g  t h e  water 

l e v e l s  o f  t h e  cana l s  and d ischarg ing  t h e  water by g r a v i t y  t o  t h e  land .  

The Hydraul ic  Research and Experiment S t a t i o n  a t  t h e  Del ta  Barrage 

i s  reques ted  t o  s tudy and develop t h e  design o f  t h e  water wheels. The 

Tanabish water wheels have become t h e  most popular  means o f  l i f t i n g  

water i n  t h e  l a s t  years .  This  is  due t o  t h e  s i m p l i c i t y  o f  i t s  ope ra t ion ,  

t h e  low i n i t i a l  and running c o s t s  and t h e  d u r a b i l i t y  o f  t h e  machine. 

The Tanabish can e i t h e r  be dr iven  by animals o r  by mechanical power. 

The Hydraul ic  Research and Experiment S t a t i o n  c a r r i e d  out  a  t e s t  

program on f i v e  d i f f e r e n t  designs of  t h e  Tanabish which were 6 cm t h i c k  

and 75 cm i n  diameter .  The d i f f e r e n t  bucket shapes t e s t e d  were: 

1. The archimedian s p i r a l  curve (A) . 

2. The empir ica l  design according t o  P ro fes so r  A l i  F a t h i ' s  

suggest ion (F) . 
3 .  The logar i thmic  s p i r a l  curve ( L ) .  

4. The f i r s t  design suggested by t h e  HRES I'D1I1 .  

5. The second design suggested by t h e  HRES 11D2" . 

Figure (1) shows t h e  d i f f e r e n t  designs t e s t e d .  

The Model and the  Measuring Devices .- 

Figure ( 2 )  shows t h e  experimental  s e tup .  I t  c o n s i s t s  o f :  

1. A g l a s s  flume 1.00 x 1.00 x 80 cm. The s i d e s  wcre made o f  

g l a s s .  Water i s  discharged t o  and from t h e  flume through 
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c i r c u l a r  p i p e s  i n  t h e  conc re t e  base .  Th i s  flume s imu la t e s  t h e  

p ro to type  sump from which t h e  Tanabish l i f t s  t h e  wa te r .  

2 .  The o u t l e t  channel:  I t  c o n s i s t s  o f  a  wooden channel which 

c o l l e c t s  t h e  water  d i s cha rg ing  from t h e  water  wheel.  

3 .  The d i scha rge  measurement: The c a l i f o r n i a  p ipe  method was used 

f o r  measuring t h e  d i s cha rge  from t h e  Tanabish. The method i s  

most s u i t a b l y  f o r  small  d i s cha rges .  I t  c o n s i s t s  o f  a  4  i nch  

p i p e  equipped wi th  a  p o i n t  guage f o r  measuring t h e  water  l e v e l s  

i n  t h e  p i p e .  Th i s  s e t  was c a l i b r a t e d  and t h e  fo l lowing  equa t ion  

was found t o  f i t  t h e  c a l i b r a t i o n  d a t a :  

Q =  0.165 (d - a )  1.974 

where (d - a)  i s  t h e  water  head a t  t h e  end o f  t h e  p i p e  i n  cms 

and Q is  t h e  d i scharge  i n  l i t e r s  p e r  second. 

4. The skimming wei r :  I t  c o n s i s t s  o f  a  4" p i p e  connected t o  t h e  

flume on which s l i d e s  a  6" p i p e  used a s  an overflow wei r  t o  

ensure  a  cons t an t  l e v e l  i n  t h e  flume. I t  i s  a l s o  f i t t e d  wi th  

a  p o i n t  gage f o r  water  l e v e l  r eco rd ing .  

5 .  The feed ing  p ipe :  The flume i s  supp l i ed  wi th  water  through 

a  2" p ipe .  The amount of  d i s cha rge  was ad jus t ed  by a  v a l v e .  

A sc reen  mesh was a l s o  p laced  a t  t h e  p i p e  e x i t  t o  avoid s u r f a c e  

d i s tu rbances  i n  t h e  water .  The p ipe  was supp l i ed  wi th  wa te r  

from an overhead cons t an t  head bank. 

6 .  The d r i v i n g  equipment: The wheel was d r iven  by an e l e c t r i c  

motor equipped wi th  a  gear  box t o  a d j u s t  t h e  rpm which v a r i e d  

between 2 and 14 rpm. 



Resul t s  of  t h e  Ca l ib ra t ion  o f  t h e  Three Types o f  Tclnabish Used Current ly  -- --7-- ,.--- ----- 

i n  t h e  Prototype - 
Several  experiments were c a r r i e d  out  on each o f  t h e s e  t h r e e  types .  

I t  inc ludes  Tanabish havicg 6 ,  8 ,  10 and 1 2  buckets .  The fol lowing 

diagrams show t h e  r e s u l t s  o f  t h i s  t e s t .  

librotion of Different Designs 

- 0  20 4 0  
L i f t  in  cms 

Logarithmic Spiral 

0 20 40 0 20 40 
L i f t  in cms L i f t  in cms 

Ali Fothi Empericol Archimedion Spiral 
Design 

I t  was observed i n  t h e s e  t e s t s  t h a t  t h e r e  i s  i n t e r f e r e n c e  between 

ad jacent  buckets  i . e .  some o f  t h e  water  d i scha rg ing  from one bucket d id  

n o t  d i scharge  t o  t h e  next  channel but  i t  f i l l s  aga in  t h e  f o l l o r ~ i n g  

bucket .  This  reduced t h e  e f f i c i e n c y  of t h e  machine cons iderably  (Figure A ) .  

Other l o s s e s  a r e  a l s o  due t o  t h e  overflow of  water through t h e  

en t rance  of  t h e  bucket a s  it t u r n s  out of  t h e  water .  The amount of  t h i s  

l o s s  was found t o  be l e s s  then 0.5%. This  l o s s  a l s o  decreasedwi th  thc  

. decrease  of t h e  number o f  r evo lu t ions  p e r  minute (F izure  B ) .  



Figure  A F igure  B 

The Design o f  t h e  Bucket Ex i t  and t h e  Re la t i onsh ip  Between t h e  Discharge 

and t h e  Number o f  Buckets 

Guide vanes were used i n  t h e  bucket  e x i t s  t o  s e p a r a t e  t h e  wa te r  

pa ths  through t h e  bucket  completely.  By t h i s  method, t h e  d i s cha rge  

from t h e  wheel w i l l  be  equa l  t o  t h e  product  o f  t h e  d i s cha rge  through 

one bucket by t h e  number o f  t h e  bucke ts .  F igure  ( 3 )  and (4 )  show 

t h e  i n c r e a s e  i n  t h e  t o t a l  d i s cha rge  due t o  t h e  s e p a r a t i o n  o f  t h e  bucke t s .  

- 
10 20 30 40 

Lift in crns 
Figure 3 

10 20 30 40 
Lift in crns 

Figure  4 



The Empirical Discharge Resul t s  - 
A r e l a t i o n s h i p  between t h e  amount o f  water discharged by t h e  

Tanabish and t h e  l i f t  was derived.  Figure (5) shows t h i s  r e l a t i o n s h i p  

f o r  t h e  d i f f e r e n t  types  of Tanabish a t  t he  very low speed of r o t a t i o n .  

Assuming t h a t  N i s  t h e  number of buckets ,  t i s  t h e  time during which 

t h e  water of one Tanabish i s  discharged and L i s  t h e  l i f t ,  t he  equat ion 

i s  given a s  : 

where Cd is  the  c o e f f i -  

c i e n t  of d ischarge  and 

V i s  t h e  volume of one 

bucket.  I t  was ob- 

served t h a t  t h e  va lues  

of Cd i s  no t  cons tant  

f o r  t he  th ree  types 

which shows t h a t  Cd 

depends upon the  

shape of  t h e  bucket.  

For t h e  Dl-6 
20 40 

L i f t  in cms 

des ign ,  t h e  r e l a t i o n  .Figure 5 

between V and L i s  

l i n e a r  although C is  va r i ed  cons iderably .  Modif icat ion of  t h i s  type d 

gave t h e  D,-5 design i n  which Cd  proved t o  be cons tant  f o r  each spccd - 
of  revolu t ion  but i t  docs not  depend upon L. The fol lowing cquntions 

show the  c a l i b r a t i o n  f o r  t h i s  design.  



Q = -  (16.4 - 0.456 L) f o r  3 .53  rpm 
t 

Q =' (32.4 - 0 . 9  L) t 
f o r  6  r p n  

1 Q = - (50 .3  - 1 . 4  L) 
t 

f o r  9  rpm 

The advantages o f  t h i s  des ign  a r e :  

1.  The s i m p l i c i t y  of  t h e  des ign  and t h e  e a s i n e s s  of  t h e  manufacture .  

2 .  The i n c r e a s e  of  d i s cha rge  v a r i e d  between 1-759 and  295?; a s  

compared t o  t h e  b e s t  o f  t h e  prev ious  t h r e e  des igns .  

3.  The r e l a t i o n s h i p  between Q and L i s  l i n e a r .  

4.  I t  i s  easy t o  f i n d  bo th  C and t exper imenta l ly .  They do not  
d  

depend upon any o t h e r  f a c t o r s .  F igure  (6) shows a  comparison 

between t h e  d i f f e r e n t  des ign  o f  Tanabish. 

Lift  i n  cms 

Figure  6 



APPENDIX E 

EWUP ANALYSIS OF SAKIA DISCHARGE DATA 

Datawere collected on discharge, lift head, speed in 
revolutions per minute and total time of irrigation at a 
dozen sakia locations in 1978 and 1979. The discharge was 
measured by use of cutthroat flumes. 

Several functions were fitted to the data by standard 
statistical methods. The function giving the best fit is 

r-h Z 
n (-) 

where: Q is discharge in cubic meters per hour 
K = 50.7 
n is revolution per minute 
r is radius of a sakia in meters 
h is the lift head in meters 
Z = .6252 

The data indicated the simple arithmetic average of 
revolutions per minute is 3.3 r.p.m. This included observa- 
tions where animals were not driven actively, sometimes stop- 
ping completely for various reasons. 

The average discharge (Q), under such conditions for a 
sakia of 1.5 meters radius (3 meter diameter) and lifting water 
1 meter is 

If we assume animals can be managed in such a way as to 
achieve 3.9 revolutions per minute the discharge increases to 
100 m3/hour. Based upon field research and experience this 
appears to be feasible but of course requires good management 
of the animal as a source of power. It also depends on the 
desire of the farmer to achieve high rates of irrigation. 

See next page for sakia discharge observations and 
regression function. 



Figure E.l: Sakia Discharge Observations and Regression 
Function 

+ , .6252 
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EFFECTIVE EXTENSION FOR EGYPTIAN RURAL DEVELOPMENT; 
FARMERS1 AND OFFICIALSt VTEWS ON ALTERNATIVE STRATEGIES 

M. S. Sallam. E, C. Knop and S. A. Knop 

The Extension Dimension of Development 

For almost a century, persons involved with rural and national development 

efforts have been exposed to the term "extensiont' yet, even now, few are 

fully aware of what is implied by the term. The most common connotation, 

training in nerier procedures (usually occupational ones), is but a part of 

extension processes, and often a rather minor part. In technically 

correct usage, extension is a family of processes by which organizations 

and individuals extend their superior knowledge, skills and insights 

to other who should benefit from them. Generally, then, extension is 

an approach to achieving development which focuses on building otherst 

understanding of what changes would be beneficial, why,and how they can 

be achieved. While it involves "basic educationtt as a central component 

(which is more complete and in-depth than simple tttrainingtt), extension 

also involves innovative coordination/organization, some institutional 

changes, havingtbpproporiate technologytt to extend or support the process, 

and, perhaps most importantly, a suitable "mind settt (intellectual & attit- 

udinal orientation) on the part both of those doing and receiving the 

extended knowledge, skills and insights. 

As with any distinct approach, extension is as much as a ttphilosophy" as it 

is a set of techniques for being effective in conveying new meanings to 

others. It is based in unique assumptions which make it a distinct 

approach, and which provide the general guidance for its practice. Some 



o f  t h e s e  assumpt ions  i n c l u d e  t h e  f o l l o w i n g :  

1. The s o c i a l  i d e a l  o f  p e r p e t u a l  i n c r e m e n t a l  development ,  o r i e n t e d  

by t h e  a s p i r a t i o n s  and a b i l i t i e s  o f  t h e  a v e r a g e p a r t i c i p a n t  i n  a  

s o c i e t y ,  can be ach ieved  o n l y  by s imul taneous  i n s t i t u t i o n a l  

r e s t r u c t u r i n g  and growth i n  i n d i v i d u a l ' s  comprehension,  c a r i n g  

and i n i t i a t i v e ;  

2. E f f e c t i v e  i n s t i t u t i o n a l  changes  comes o n l y  when c o n s t i t u e n t s  and 

i n s t i t u t i o n s 1  o f f i c i a l s  r e v i s e  t h e i r  r e s p e c t i v e  i n d i v i d u a l  

b e h a v i o r s  c o n s i s t e n t  w i t h  s h a r e d  v i s i o n s  o f  how common b e n e f i t s  

can  be s e c u r e d ;  

3 .  L a s t i n g  b e h a v i o r a l  change comes orily through p c o p l e '  s a c h i e v i n g  

new meanings ( o r ,  new u n d e r s t a n d i n g s  o f  p e r s o n a l  b e n e f i t s  and means 

f o r  a c h i e v i n g  them) ; 

4 ;  New s h a r e d  meanings come e a s i e s t  and f a s t e s t  through a c t i v e  

p a r t i c i p a t i o n  i n  t h e  f u l l e s t  scope o f  g o o d - o r i e n t e d  a c t i v i t i e s  

p e o p l e  can  p a r t i a l l y  comprehend, making t h e s e  s i t u a t i o n s  b o t h  

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

5. Once bcgari on a  h i g h l y  prrignli~tic b a s i s ,  dcvelopmcnt p r o c e s s e s  

f e e d  on t l iemselves ,  growi~rg a s  a  , fu l i c t ion  o f  i r ~ c r c n s c d  sc1f'- 

c o n f i d e n c e  and e x p e r i n e c e ,  which i s  t r a n s f e r r e d  t o  q u e s t s  o f  a  more 

i d e a l i s t i c  and compl ica ted  n a t u r e  when s implc  ones  a r e  t e n t a t i v e l y  

2 
maste red .  



Perhaps what extension is can be best understood by what it is not. It 

is not llmanipulating" others with incentives, directives, or sanctions; 

rather, it is building a sufficient basis of understanding in people to 

ensure their continued voluntary practice of innovations which they 

believe to be to their benefit, and which also have positive longer- 

range social consequences. Similarily, it is not 'brain-washing" or 

the "conditioning" of new personal habits, both of which produce 

counter-productive, and often unstable, development consequences in 

the longer-run. And extension is not simply supply new techniques or 

technologies along with instructions for their use. It is, rather, 

building a basis for recipient's to understand and appreciate what 

new opportunities innovations represent, encouraging them to be 

bolder in their self and community-serving experimentation, ensuring 

that they understand and can manage the maintenance of new procedures 

and anticipate possible complications arising from them, etc. 

The extension process begins with the  extender'^'^ acceptance of these 

facts: 

1. All people have interests and felt-needs; 

2. All peoplevoluntarily engage in life-long learning oriented 

by these interests and felt needs; 

3. The extender's challenge is to identify innovations and learning 

approaches that will appeal to people enough that they will 

gladly consider the innovation and adopt it once they understand 
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it and its value for them and others; 

4. The introductionof innovations should occur only after carefully 

preparing the groundwork, which is guided by the extender's 

understanding the hopes, fears and feelings of propriety found 

in the target population; 

5. Success in the initiation phase of the extension process rests on 

mutual trust and respect between the extension agent and the 

constituent population; 

6 .  The initiation phase is but the beginning of the extension process; 

follow-through efforts, flexibly oriented to emerging opportunities 

and problems, is the essential counterpart process which ensures 

success ; 

7. Ultimately, the sucess of extension must be judged by: 

a. Whether constituents learn enough about innovations and 

extension processes that they, themselves, become major 

forces in their dissemination, and 

b. That institution change occurs as a result of this processe, and 

3 
in support of it. 

Basically, extension should work in about the same way as docs having a wise, 
. I 

trusted uncle who knows us and our problems well, and cares very much about I 



our  we l fa re .  The combination o f  good, c a r i n g  a d v i s e  and a c t i v e  a s s i s t a n c e  

i n  such a  g e n t l e  r e l a t i o n s h i p  h e l p s  u s  more than  anything e l s e  t o  

unders tand our p o t e n t i a l s  and o p p o r t u n i t i e s  b e t t e r ,  and t o  encourage our  

se l f -gu ided  experiments t o  achieve s a t i s f a c t i o n  o f  our  r easonab le  

a s p i r a t i o n s .  A s  we become more p e r s o n a l l y - e f f e c t i v e  through t h e  

exper ience ,  we l e a r n  t o  t r a n s f e r  our  new i n s i g h t s  t o  o t h e r  a r e a s  of 

our  l i f e  on which our  "uncle" may not  be s o  prepared t o  a d v i s e ,  b u t  

toward which he had helped a l l  t h e  same. A s  we l l ,  what we have 

mastered we can c o n f i d e n t l y  ?ass  on t o  o t h e r s ,  a s  we s e r v e  them 

l i k e  a  wise,  c a r i n g  unc le .  In  f a c t ,  many o f  t h e  t echn iques  f o r  

being an e f f e c t i v e  ex tens ion  a d v i s o r  a r e  s i m i l a r  t o  t h o s e  used by 

t h e  b e s t  o f  wise  u n c l e s .  

The e x t e n s i o n  r e s e a r c h  and theory  emphasize t h e  fo l lowing  g u i d e l i n e s  

should  be  followed t o  enhance t h e  e f f e c t i v e n e s s  of  ex tens ion  e f f o r t s :  

1 .  C a p i t a l i z e  upon e x i s t i n g  i n t e r e s t s  of  t h o s e  who a r e  t o  be  helped,  

and a t t empt  t o  develop i n  them a d d i t i o n a l  i n t e r e s t s  which 

correspond t o  our no t ions  o f  t h e i r  g r e a t e s t  needs;  

2 .  Focusing upon p r e s e n t  i n s i g h t s  t h a t  o t h e r s  have,  work t o  

expand t h e s e  g r a d u a l l y  and r e a l i s t i c a l l y ,  s o  t h a t  t h e s e  o t h e r s  

come t o  b e t t e r  comprehend t h e i r c i r c u m s t a n c e s  wi th  a l l  of  i t s  

o p p o r t u n i t i e s  and c o n s t r a i n t s ;  



3 .  I n s u r e  t h a t  a p p r o p r i a t e  i n c e n t i v e s  a r e  s u f f i c i e n t  t o  j u s t i f y  t h e i r  

exper imenta t ion  with change.  which o r d i n a r i l y  means both  m a t e r i a l  

i n c e n t i v e s  t h a t  acc rue  t o  them a s  a d i r e c t  r e s u l t  o f  t h e  i n n o v a t i v e  

p r a c t i c e  proving s u c c e s s f u l ,  a s  well  a s  i n d i r e c t  b e n e f i t s  o f  a  . - 

t t s o c i a l  ," o r  non-matcr ia l  , form ( i  . e .  , s e n s e  o f  p r i d e  a t  be ing  

an i n n o v a t o r ,  en joy ing  i n c r e a s e d  s t a t u s  i n  t h e  community, 

l~ecoming ):lore r c s p c c t c d  and t r u s t e d  a s  an i m ~ o r t a n t ,  i n f l u e n t i a l  

p e r s o n ,  e t c )  . 

4 .  Provide o p p o r t u n i t i e s  and encouragement f o r  i n c r e a s e d  persona l  

involvemen-t i n  t h e  p lann ing  and implementat i o n  o f  improved -- 
p r a c t i c e s  (which p r o v i d e s  some d i r e c t  t t s o c i a l "  i n c e n t i v e s ,  

and g i v e s  i n v a l u a b l e  " l e a r n i n g  by doingt '  exper ience  t h a t  

concern why something i s  be ing  done a s  it i s ) ;  

5. Recognize and promote i n n o v a t i v e n e s s  - i n  t h e  t a r g e t  p o p u l a t i o n ,  

which i n v o l v e s  knowing and r e s p e c t i n g  s o c i a l  a b i l i t i e s  end p o t e n t i a l s  

among t h o s e  who w i l l  b e n e f i t ,  bui ld inp-  s u - n ~ o r t i n g  t h e  l e a d e r s h i p  o f  

t h o s e  who show g r e a t e s t  i n n o v a t i v e n e s s ,  and s t r e n g t h e n i n g  t h e  

d e s i r e  arlcl s e l f  conf idence t o  i n n o v a t e  among a l l  i n  t h e  t a r g e t  

popul a t  i on.  

6. C a p i t a l i z e  upon and f a c i l i t a t e  p e r s o n a l  i n i t i a t i v e ,  a s  t h e  b a s i c  

c a t a l y t i c  i n g r e d i e n t  o f  a c t i v e  e x t e n s i o n  p r o c e s s e s ;  

7. 1 n s t i t u t i . o n a l i z e  - t h e  accomplishnlents a s  we l l  a s  t h e  p r o c e s s  

by which t h e y  were ach ieved ,  so  t h a t  t h e y  w i l l  endure  i n  t h e  



minds, a c t i v i t i e s  and s o c i a l  o rgan iza t ion  of  t h e  people; 

8 .  I n t e g r a t e  t h e s e  innovat ions wi th  o t h e r  i n s t i t u t i o n s  of t h e  

s o c i e t y ,  so  t h a t  t h e r e  w i l l  be  cons is tency  between a l l  t h e  

r e l a t e d  p a t t e r n s  ( imp l i c i t l y , chang ing  t h e  g r e a t e r  s t r u c t u r e  t o  

comfortably acconiodate and support  t h a t  which i s  new). 

Since t h e  choice of extension methods i s  of g r e a t  importance t o  program 

e f f ec t iveness ;  it i g  necessary f o r  ex tens ion  w ~ r k e r s  . t o  not  only 

know advantages and l i m i t a t i o n s  of  a v a i l a b l e  ex tens ion  methods, bu t  

a l s o  t o  know fa rmer ' s  percept ions  of t h e s e  methods. This  a l lows 

ex tens ion  workers t o  make dec i s ions  about which methods t o  u se  t ak ing  

i n t o  account bo th  what t h e  1 i t . e r a tu re  advocates and what t h e  farmers 

cons ider  app ropr i a t e .  In  t h i s  way we can be more s u r e  of u s ing  the  

most e f f e c t i v e  and e f f i c i e n t  methods f o r  t h e  p a r t i c u l a r  c ircumstances 

i n  which t h e  work i s  t ak ing  p l ace .  

A v a r i e t y  ex tens ion  s t r a t e g i e s  and t a c t i c s ,  o f  t o o  many t o  s p e c i f y  

4 
here ,  can be used t o  promote d i f f u s i o n  and adoption.  B r i e f l y ,  s eve ra l  

broad c a t e g o r i e s  inc lude  mass media, publ ic  meetings, on-farm v i s i t a -  

t i o n s  and use  of experimental o r  demons t r a t ionp lo t s .  Decis ions about 

which method(s) t o  use when and with which people,  a r e  guided by i n s i g h t s  

gained from previous information t h e  ex t ens ion  workers has c o l l e c t e d .  

For example, i f  t he  worker knows t h a t  many farmers a r e  completely unaware 

of a  new p r a c t i c e ,  a  l a r g e  number of them can be reached quick ly  and 

with l i t t l e  e f f o r t  through a  mass media and pub l i c  meeting information 

campaign which focuses  on explana t ion  of t he  p r a c t i c e ,  i t s  advantages 



and limitations. Later, when farmers are aware of the new idea, more 

personal contact and perhaps the opportunity to view results of the 

practice (on a demonstration plot, for example) may be appropifate. 

At these later stages in the adoption-diffusion process, background 

information about the client population and its context is particularly 

important, as it suggests to the extension worker whether his appeals 

should be based in psychological, economic, social or other motiva- 

tional approaches. 

To clarify the relationship between extension and the broader set of 

processes we call "de~elopment~~, we should consider both what development 

is, and how extension relates to other approaches which contribute to 

development. 

Many people holdthe understanding of "development" as the level of 

material and economic accomplishments of a nation. This leads them 

to conclude some rich and powerful nations have achieved development, 

while most others who are poor and less powerful or prestigeous remain 

clearly ttuderdeveloped't. On the other hand, when development is 

viewed as a problem-solving or goal-seeking process (as most develop- 

ment experts view it), the conclusions can be quite different. 

Most generally, development is increasing collective and personal 

capabilities to reasonably establish and effectively pursue 

commonly-held social ideals. As such, it is both the process and 



t h e  products  of conceptua.lizing, mobil izing and i n s t i t u t i o n a l i z i n g  

i d e a l i s t i c  goal-seeking and problem-solving e f f o r t s .  More 

s p e c i f i c a l l y ,  however, t he  term clevelopment i s  used t o  mean 

severa l  r a t h e r  d i f f e r e n t  t h ings .  

1. The popular conception of development focusses  on a n a t i o n ' s  

having acquired a r e l a t i v e l y  advanced technology which enables  

5 
g r e a t e r  consumptj.ve b e n e f i t s  with l e s s  product i ,ve labor .  Perhaps 

" i n d u s t r i a l i z a t i o n t t  would be a p re fe rab le  term f o r  t h i s  process.  

I t  r e f l e c t s  the  b i a s  of t he  Western wor ldvs  h i s t o r i c  experience 

(which i s  probably inappropr ia te  f o r  most of t he  contemporary world);  

i s  keyed t o  producti.on economics of one o r  another  form (which is 

an unduly narrow perspec t ive  on process means); depends upon the  

resourcefi.llness of a r.el.at i.ve:l y snia1.l. , excl .~ls ive category of 

expe r t s  a r e  we 1.1 a.s s ~ r : p l  us resources  ( thus  deprec ia t ing  the  

r o l e  o:F those  who become surpl.us l abor ,  while  c a p i t a l i z i n g  upon 

the  people and resou-l-ces j.ri s c a r c e s t  supply i n  " l e s s  developedtf 

s e t t i n g s )  ; e t c .  

2 .  A broader and more b a s i c  conception of development g ives  

emphasis t o  " i l l s t i t u t i o n  bui lding" and intermediate-  l e v e l  i n s t i t u t i o n -  

a l  accomplislunents which become t h e  means f o r  s e l f - d i r e c t e d  

6 
tvmodernizat iontf .  Example include r a i s i n g  l i t e r a c y  r a t e s ,  increas ing  

per  c a p i t a  G N P ,  improving medical conditions, slowing populat ion 

growth, e t c .  Unquestionably, t hese  a r e  c r i t i c a l  i n g r e d i e n t s  of 

s o c i e t a l  development, and they do g ive  reasonable a t t e n t i o n  t o  



approaches beyond national production economics. But they still 

tend to direct developmental processes toward modernization in a 

Western sense, and rely upon methods, expertise and innovations 

that require mainlypatience (vs. participation) from the masses. 

Yet experience has thought us that capitalizing upon personal 

interest and initiative yields the major development resource in 

any setting, and minimizes the problems of alienation which often 

accompanies disrupted cultural continuity. 

3. Increasingly, a third conception, "basic development", is being 

7 
emphasized within the cfrcle of development-process professionals. 

This conception is rooted inthe belief that a people's acquiring 

insight and experience with self-guided development processes keyed 

to their existing resources and values is the basic means and end of 

their development. Various terms summarize aspects of this approach: 

"grass-roots initiative;" "appropriate technology;" "meaningful 

participation;" learning by doing;" etc. Major outcomes include some 

quick, tangible accomplishments that lie within easier reach, direct 

stisfaction with popular participation in the development process, 

and strengthening the personal and institutional bases for further 

incremental development. This conception of development is believed 

to best insure efficient use of limited development resources, favor 

a broad distribution of development benefits within the population, 

minimize cultural disruptions which often accompany change process, 

and avoid the "strings" of international dependency with which most 



n a t i o n s  i n  t ime  w i l l  have t r o u b l e  l i v i n g .  - - 
. . 

Concerning t h e  p rope r  r e l a t i o n s h i p s  between s e p a r a t e  approaches 

which c o ~ l t r i b u t e  t o  development, they  should i d e a l l y  be complementary. 

I n  r u r a l  development, f o r  i n s t a n c e ,  l e g a l  enactments ,  t h e  e s t ab l i s hmen t  

o f  a g r i c u l t u r e  suppor t  i n d u s t r y ,  market ing and banking p o l i c i e s ,  and 

so  f o r t h  shoilld I>oth depend upon and suppor t  b a s i c  development programs, 

o f  which t h e  ex t ens ion  approach i s  a c e n t r a l  f e a t u r e .  

Seve ra l  f a c t o r s  o f t e n  make ach i ev ing  complementar i ty  o f  approaches  

d i f f i c u l t ,  however. Sometimes, o t h e r  approaches  a r e  based i n  

assumptions  i n c o n s i s t e n t  wi th  t hose  o f  t h e  ex t ens ion  approach (eg . ,  

people  i n  t h e  t a r g e t  popu l a t i on  a r e  b a s i c a l l y  l a z y  o r  have i n s u f f i c i e n t  

a b i l i t i e s  t o  unders tand what i s  most needed, o r  a r e  on ly  i n t e r e s t e d  

i n  t h e i r  own pe r sona l  we l f a r e  a t  t h e  expense o f  o t h e r ' s  we l f a r e ,  e t c . )  

Sometimes, pe rce ived  t ime  c o n s t r a i n t s  o r  g r e a t e r  f a i t h  i n  government 's  

a b i l i t i e s  t o  i n s t i t u t e  change f o r c e f u l l y  d i s cou rages  h i g h - p r i o r i t y  

a t t e n t i o n  t o  such b a s i c  development emphases as ex t ens ion  p roce s se s .  

Too o f t e n ,  ex t ens ion  i s  no t  env is ioned  a s  a means o f  l ay ing  t h e  

founda t ion  f o r  o t h e r  approaches ,  b u t ,  r a t h e r ,  as a way o f  manipu la t ing  

t h e  "human f a c t o r "  when o t h e r  approaches r u n  i n t o  t r o u b l e ,  a t  which 

t ime  i t s  e f f e c t i v e n e s s  i.s s e v e r e l y  l i m i t e d .  

I n  s h o r t ,  o f f i c i a l  p r i o r i t y  i n  development i s  commonly g iven  t o  

" sho r t  cu t"  t e c h n i c a l  a c y u i s i o n  i n  o rde r  t h a t  immediate b e n e f i t s  

o f  development, and t h e  cove ted  appearance o f  be ing  developed,  i s  had- 

T h i s  c o s t s  t h e  more broad and g r adua l  "basic"  development p roce s se s  

t h e  a t t e n t i o n  and r e s o u r c e s  t hey  de se rve .  I t  would seem l o g i c a l  t h a t  

development e f f o r t s  beg in  wi th ,  o r  a t  l e a s t  i nc lude ,  a "basic"  

development emphasis,  On t h e  o t h e r  hand, it is  n o t  s u r p r i s i n g  t h a t  

t h e  complex dynamics of development commonly beg in  "backward ," 
whereby i n i t i a l  a t temps a t  development f i n d  governments and o t h e r  

i n s t i t u t i o n s  borrowing technology i n  a q u e s t  f o r  pay -o f f s  of 

modern iza t ion ,  i n  t ime  be ing  fo r ced  t o  r e a l i z e  t h a t  eve r  more-basic  

development approaches a r e  r e q u i r e d  t o  suppo r t  i n i t i a l  development 



aspirations that have proved overly-simplisitic. 

There seem to be no short-cuts to effecitve, balanced development, but 

probably only the more experienced, most-developed people can appreciate 

this. when the deeper level of "basic" development begins to be 

realized, these more broad and subtle developmental processes feed back 

upon the institutional infrastructures which precipitated the 

initial development effort pushing,these institutions toward reform. 

Where there is institutional responsiveness, the process goes full cycle, 

and complete, perpetual development processes can be made a permanent 

feature of a society's structure. 

The Egyptian Setting and the EWUP 

Problems in the development of poor nations largely concern conditions 

of the rural population, which typically forms the society's massive 

base. In these cases, improving agricultural plays an important part 

in the society's development processes both because so much of the 

society is directly involved in it, and also because it is often 

the primary basis of the society's welfare and stability. 
4 

In Egypt, agriculture depends upon the productive activities of more 

than one-half of Egyptian society, and provides satisfaction of the 

basic needs of every oneof its 40 million people. Also, agricultural 

produce and processed goods make up the largest portion of Egyptian 

exports. These-are a major source of hard currency which supports 

many basic development porcesses in;.the country. 

Egypt has limited agricultural lands, industrial capacities and 
8 

natural resources, and a high rate of population growth. These 

factors make it essential that human efforts be stimulated and effectively 

used as a basic means to achieve goals of a high level of social 

welfare, security and standard of living for all. 



'Tlrc ;il)l)ro;tcli 1,gyot 11:~s t aken  f o r  izirrg dc.vclol)nc~lt  dc~)errds l a r g c l y  

on al'l)l j ccl rcscarcl r .  As ~ r u t i  onal  J c v c l o ~ ~ m r n t  a c t i v i t y  ha:; i i l c rcnscd ,  

so  Ilavc j t s  ;~ l ) l ) l i c t l  r c s c a r c h  i n s t i t u t i o ~ l s .  I ' ; r r t i c l l l u .  a t t c l l t i o n  

113s 1)ccll pa id  dcve l o l> i~ lg  11ew nleans f o r  i nc r ea s ing  agr  i c u l  t u r n 1  

p r o J ~ r c t i o n  (most l igyptian a g r i c u l t u r e  i s  i r r i g a t e d )  and improving 

t he  w c l f a r c  of thc  r u r a l  popu l a t i on .  

I t  i s  c l c a r  t h a t  having found answers t o  r u r a l  problems is not  

enough t o  s o l v e  tltcm, I~owever. The r e s u l t s  of t h e  a d v a n t a ~ e  

can be r c a l i z c d .  kluch of  t h e  r e s e a r c h ,  i r i  f a c t ,  must be on t h c  

p roce s se s  by wl~ich t h e  r u r a l  popu l a t i on  can r e c e i v e  and understalld 

inforinat  io11 on improvetl i r r i g a t e d  a g r i c u l t u r a l  p r a c t i c e s .  111 many 

c a s c s  t h i s  i l ~ c l u d c s  t h c  p roce s se s  by which fa rmers  themsclvcs  must 

coo l )c ra t ivc l ) ,  in~plcment improved p r a c t i c e s .  

As a  p a r t  o f  i t s  s u r a l  and n a t i o n a l  devc1ol)lncnt e f f o r t s ,  Egypt has 

dcve loped all an~b i  t i ous and soundly-  conceived c x t  ens ion  p l an ,  o p e r a t  illg 

through tllc F l j n i s t r y  o f  A g r i c u l t u r e .  As w c l l  a s ,  Egypt has  a  

u n i v e r s a l  p u b l i c  education program, o p e r a t i n g  through t h e  Educat ion 

? l i n i s t r y ,  and o t h e r  s i g n i f i c a n t  p a r a l l e l  e f f o r t s  i n  t h e  Min i s t r y  of Soc i a l  

A f f a i r s ,  t h e  Min i s t r y  o f  Local A f f a i r s  and t h e  M i n i s t r y  o f  Hea l th .  Fea tu r e s  

o f  t h e  A g r i c u l t u r a l  ex t ens ion  p l an  c a l l  f o r  a  t r a i n e d  r e s i d e n t  ex t ens ion  

o f f i c e r  i n  each v i l l a g e  of  t h e  countTy, an  Extension T r a i n i n g  I n s t i t u t e  

(now o p e r a t i n g  i n  Assute i n  U p p e ~  Egypt) ,  and an Extension and Rural  

Development Research I n s t i t u t e  ( ope ra t i ona l  i n  C a i r o ) .  As w e l l ,  u n i v e r s i t y  

Extension Departments o p e r a t e  a t  Alexandr ia  U n i v e r s i t y ,  E l  Azhar U n i v e r s i t y ,  

and Ca i ro  Un ive r s i t y .  A Number o f  p ~ a c t i c a l  problem l i k e  inadequa te  

f i s c a l  r e sou rce s  and t r a n s p o r t a t i o n ,  a  d i s i n c l i n a t i o n  o f  educated persons  

t o  g ive  up u ~ b a n  a m e n i t i e s  for  ~ e s i d e n c e  i n  t h e  v i l l a g e s ,  e t c . ,  s e v e r e l y  

i n h i b i t  t h e  i m p l i c a t i o n  o f  t h e  paper  p l an  f o r  an e f f e c t i v e  n a t i o n  

ex t ens ion  program, however, 

Other  f a c t o r s  a l s o  l i m i t  t h e  e f f e c t f v e n e s s  o f  t h e  Egypt ian ex t ens ion  

e f f o r t .  The common d e s i r e  among both o f f i c i a l s  and l a y  popu l a t i ons  

f o r  f a s t  development ga in s  runs  c o u n t e r  t o  t h e  s lower ,  more gradual  



pace of t he  extension approach. Understandably, t h e r e  is  a  tendency 

in  Egypt toward t echn ica l  s o l u t i o n s  of  problems t h a t  r e q i u r e  broader  

address ,  and an impaticnce with "peo1)le prol>lcms" which confound the  

e f f e c t i v c ~ ~ c s s o f  t hcsc  t cchn ica l  approaches. In  (111 a t tempt  t o  minimize 

conlplications a s soc i a t ed  wi th  t h e  human f a c t o r  o f  m0s. t  devclopment 

e f f o r t s .  S t r a t e g i e s  o f t e n  r e l y  upon coe r i c ion ,  f o r c i n g  a  mild 

adversa l  r e l a t i o n s h i p  between development o f f i c e r s  and t h e i r  

c o n s t i t u e n t s .  The need f o r  a  s o l i d  ex tens ion  component of  t he  work 

becomes r e a l i z e d  a t  t he  very t ime i t  can do the  l e a s t  good, f o r  the  

mutual t r u s t  and r e spec t  which i s  b a s i c  t o  t h e  ex tens ion  approach is  

weak. A t  such t imes ,  "extension" o f t en  becomes a  code-word f o r  

"bringing t h e  r u r a l  c o n s t i t u e n t s  back i n t o  l i ne"  wi th  development 

program plans .  This  is c l e a r l y  not  what ex tens ion  is ( i n  f a c t ,  

it is  incons i s t en t  with t h e  philosophy of t he  ex tens ion  approach) ,  

and it cannot be very e f f e c t i v e  a t  such t a s k s .  

Many i s s u e s  o f  p r a c t i c a l  and phi losophic  na tu re  r e l e v a n t  t o  ex tens ion  

e f f e c t i v e n e s s  d e s e m  m p i r i c . a l s t u d y  i n  Egypt before  they a r e  made b a s i c  

components of major new appl ied  research  and development e f f o r t s  t h e r e .  

One such case  is  t h a t  of  t h e  Egypt Water Use P ro jec t  (EWUP), which is  

t h e  focus of t h i s  paper.  

To a s s i s t  w i th  meeting app l i ed  r e sea rch  needs i n  Egypt, t he  EWUP was 

begun two and o n e - h a l f ' y e a r s  ago t o  provide unique guidance and suppor t  

t o  t h e  development of i r r i g a t e d  a g r i c u l t u r e  i n  s e l e c t e d  t a r g c t  a r e a s  

of  Egypt represent ing  d i f f e r e n t  types  of o ld  lands s t r a t e g i c a l l y  

loca ted  a s  d i f f u s i o n  p o i n t s  o f  t h e  country.  The p r o j e c t  approach t o  

i r r i g a t i o n  development has  t h r e e  emphases: 

1. Development of  new appropr i a t e  technologies  f o r  f i e l d  d i f f u s i o n ,  

including both mater ia l  and s o c i a l  procedural)  techniques and t o o l s ;  

2 .  Extension work,bridging the  o f t e n  l a r g e  and c r i t i c a l  gap 

between s c i e n t i s t s  and farmers ( t he  emphasis of  t h i s  paper ) ;  and, 



3 .  Training/institutionalization among professional workers so 

that more effective means for accomplishing sustained agricultural 

development processes may be realized. 

The project is jointly funded by the Government of Egypt and 

the U.S. Agency for International Development. It brings 

together a team of Egyptian and American professionals from several 

disciplines (agricultural and civil engineering, agronomy, economics, 

sociology and extension) to provide a boradly balanced team in true 
9 

interdisicplinary fashion. Part of the uniqueness of the EWUP 

approach is that it honors the themes and cautions of the more 

recent rural development literaturel) that natural diffusion 

processes be the ultimate/basic means of extending the program ;2) 

that it focus on economically feasible appropriate technology for farmer 

adoption; 3) that the intermediate objectives be broad and balanced 

to keep the development process unitary and appealing to general felt 

needs of constituent farmer population;4) that the ultimate objectives 

be the most basic ones-improving social living conditions for the 

farmers (e.g., not "development for appearance's sakeff, having 

"signs of development", but actually realizing general processes 

for achieving improvement of farmer's living and labor conditions, 

of community and society). 

The conceptualization of the project identifies the general objective 

to be improved socio-economic conditions for the small farmer in 

Egypt. This is to be accomplished through improved management 

practices of water, land and other agricultural resources .lo As 

background, it should be understood that a factor generally believed 

to be effecting present agricultural productionand, more importantly, 

threatening sustained future agricultural production of Egypt on limited 

ald lands, is high water table, soil salinizationand by-products of 

sub-optimal on-farm water management-leaching nitrates, etc. Expressed 

as a casual sequence, it is assumed that improved management of 

irrigation and related agricultural practices will result in improved 

crop yields and conservation of scarce land and other agricultural 



input  f a c t o r s .  This  provides t h e  b a s i c  means f o r  genera l  r u r a l  and 

s o c i e t a l  development so  t h a t  farmers and a l l  Egyptian c i t i z e n s  can 

experience more s a t i s f y i n g  and e f f e c t i v e  l i v e s .  

The ope ra t iona l  approach of t h e  p r o j e c t  conforms t o  what is o f t e n  

c a l l e d  "ac t ion  research" - o r ,  t h e  a p p l i c a t i o n s  of t h e  procedures 

of r e l e v a n t  s c i e n t i f i c  a r e a s  t o  t h e  i d e n t i f i c a t i o n  and s o l u t i o n  of 

p re sen t  and a n t i c i p a t e d  problems of i r r i g a t e d  a g r i c u l t u r e ,  with 

cons tan t  feedback and involvement of  t he  c o n s t i t u e n t  populat ion.  

For i n s t ance ,  t h e  "on-farm" emphasis of work means t h a t  a l l  

development experiments a r e  conducted on t h e  f i e l d  being worked 

by p a r t i c i p a n t  farmers (vs.  s e p a r a t e  I1demonstration p lo ts" )  who have 

been i n v i t e d  t o  j o in  t h e  p r o j e c t  i n  a  f u l l  working pa r tne r sh ip ,  

and who a r e  thoroughly i n t e g r a l  i n  t h e  process  a t  a l l  s t a g e s  and 

i n  a l l  ways. This  means, a s  w e l l ,  t h a t  t he  r e sea rch  

inc lude  both de terminingl )  t echn ica l  improvements i n  i r r i g a t e d  a g r i -  

c u l t u r e  p r a c t i c e s  and 2)  procedures f o r  being more e f f e c t i v e  i n  

f a c i l i t a t i n g  f a rmer ' s  and o f f i c i a l ' s  understanding and cooperat ion 

i n  t h i s  i r r i g a t e d  a g r i c u l t u r e  development e f f o r t .  The l a t t e r  

concern is emphasized i n  t h i s  paper .  

STUDY PROCEDURES 

We began t h i s  research  aware t h a t  l o c a l  and s o c i e t a l  circumstances 

vary and can have an e f f e c t  on the  app l i cabe l i t y /pe rce ived  appropr ia te -  

ness  o f  t a c t i c s .  A s  we l l ,  t he  s i t u a t i o n  i n  r ecen t  Egypt is one 

where farmers  a r e  no t  accustomed t o  much o p e n n e s s ,  i n fo rma l i ty  and 

co l labora t ior l  between t echn ica l  a g r i c u l t u r e  personnel and themselves.  

Therefore,  t h e  ques t ion  a rose  e a r l y ,  "is the  genera l  ex tens ion  l i t e r a -  

t u r e ,  r e s u l t i n g  l a r g e l y  from o t h e r  s i t u a t i o n s  q u i t e  d i f f e r e n t  than  

t h e  Middle Eas t  and Egypt, good guidance i n  t h i s  case?" Expressed 

another  way, we wondered: "are  t he  advocated approaches too  d i f f e r e n t  

from t h e  expec ta t ions  and r e c e n t  experiences of Egyptain farmers ,  



government personnel and i n s t i t u t i o n a l  s t r u c t u r e ,  and t echn ica l /  

s c i e n t i f i c  personnel t o  be e a s i l y  accepted by them?" Thus a  f i r s t  

extension r e sea rch  p r i o r i t y  f e l l  on s tudying thec -ms t i tuen t  popula- 

t i o n ' s  percept ion  of what were appropr ia te ,  acceptable  and e f f e c t i v e  

ways of  working with them i n  i r r i g a t e d  a g r i c u l t u r a l  development. When 

t ime l a t e r  premit ted,  we obtained responses t o  the  same b a s i c  s e t  of 

ques t ions  from Egyptian o f f i c i a l s  with r e s p o n s i b i l i t y  f o r  r u r a l  

development so t h a t  t h e i r  views could a l s o  be compared with those  

of farmers and con t r ibu to r s  t o  the  i n t e r n a t i o n a l  ex tens ions  l i t e r a t u r e .  

Farmer d a t a  were c o l l e c t e d  by s t r u c t u r e d  in terv iew with a  sample of 

75 farmers who had agreed t o  work c l o s e l y  with the  p r o j e c t  on a l l  o r  

a  po r t ion  of t h e i r  farms. The s e l e c t i o n  of t h e s e  farmers was based 

on engineering,  agronomic and socio-economic c r i t e r i a .  Maln c r i t e r i a  

were : ?' 

1. Farm / f i e l d  loca t ion  r e l a t i v e  t o  source of i r r i g a t i o n  water (eg. whether 

nearer  head o r  t a i l  of conveyance channels;  

2 .  Water app l i ca t ion  methods used; 

3 .  S o i l  types and problems; 

4.  Shape and leve lness  of f i e l d s ;  

5. Kind of crops grown; 

6.  S ize  of forming opera t ion;  

7 .  Owner/renter s t a t u s ;  

8. Ful l - t ime/par t - t ime farmer s t a t u s ;  

9. Opera tor ' s  age, education, and informal l eade r sh ip  s t a t u s .  

Farmers were chosen t o  provide a s  g r e a t  a  r e p r e s e n t a t i v e  range 

of t hese  c h a r a c t e r i s t i c s  a s  poss ib l e .  The bas i c  s tudy u n i t e  a r e  



case  s tudy  farm ope ra t i ons ,  from which a  b a s i c  range of d e t a i l e d  

information is  being c o l l e c t e d  by a l l  s c i e r t i f i c  d i s c i p l i n e s  

r e p r e s e n t e d i n t h e  p r o j e c t .  

Three geographical  a r e a s  r e p r e s e n t a t i v e  o f  Egypt 's  d i f f e r i n g  a g r i c u l t u r a l  

and sociocultural cond i t i ons  were chosen f o r  i n t e n s i v e  s tudy ,  and l a t e r  

s h a l l  s e rve  a s  l oca t ions  f o r  i n t e g r a t e d  development p i l o t  demonstrat ion 

p r o j e c t s .  These inc lude :  1 )  s e v e r a l  water  course  a r e a s  i n  t h e  Giza 

Governorate ad jacent  t o  Cairo,  which provides  an a r e a  o f  smal l  farms 

growing broadly-mixed corps  inc luding  vege t ab l e s ;  2 )  a water  course 

a r e a  i n  Kafr e l  Sheikh Governorate of  t h e  nor th  c e n t r a l  N i l e  Del ta  

r eg ion ,  where land has  been s e t t l e d  i n  t h i s  cen tury ;  and 3) A water  

course  a r e a  i n  t he  Minya Governorate of Upper Egypt, where farming has  

been p r a c t i c e s  f o r  many m i l l e n i a ,  b u t ,  u n t i l  r e c e n t  land r e - d i s t r i b u t i o n  

programs,primarily a s  l a r g e  t r a c t s  w i t h  h i r e d  l abo r .  

In  each of  t h e s e  a r e a s ,  t h r e e  s e p a r a t e  rounds of s t r u c t u r e d  in t e rv i ews  

were conducted i n  c o l l o q u i a l  a r a b i c  by t h e  p r o j e c t  f i e l d  s o c i o l o g i s t s ,  

who r ece ived  supe rv i s ion  and t r a i n i n g  from t h e  p r o j e c t ' s  two s e n i o r  

s o c i o l o g i s t s .  The in te rv iews  were conducted i n  1978 and 1979. The 

f irst  in te rv iew l a r g e l y  concerned agronomic and i r r i g a t i o n  p r a c t i c e s  

of  t h e  c a s e ' s t u d y  farmers  and used many open-ended ques t i ons .  The 

second round represen ted  more convent ional  r u r a l  socirslogy measurement 

o f  s o c i a l  p a r t i c i p a t i o n ,  l e ade r sh ip ,  communication, o r g a n i z a t i o n a l  mat- 

t e r s ,  and some follow-up focused on a t t i t u d e  ques t i ons ,  a g r i c u l t u r a l  

and i r r i g a t i o n  p r a c t i c e s  and p o l i c i e s .  The in t e rv i ew  schedule  used 

contained mostly s t r u c t u r e d  items wi th  r e l a t i v e l y  few open-ended 

ques t i ons .  The t h i r d  round o f  i n t e rv i ews  focused on pe rcep t ions  of 

app rop r i a t e  development s t r a t e g i e s  and t a c t i c s  and o t h e r  genera l  

a t t i t t u d e  m a t t e r s  l i k e  community s a t i s f a c t i o n ,  gene ra l  r e c e p t i v i t y  

t o  innovat ion  and change processes ,  se l f -conf idence  i n  decision-making, 

e t c .  The t h i r d  round, e m p h a s i z e d i n t h i s  paper ,  was e n t i r e l y  forced-  

choice  i t ems ,  f r equen t ly  u s ing  L ike r t - t ype  "agree-disagree" response 

c a t e g o r i e s .  1 2  



The schedule  was developed by a  normal s o c i a l  s c i e n c e  procedure.  A 

l i t e r a t u r e  review and long d i scus s ions  of  conceptual  i s sues :  were 

involved. Extended d i scus s ions  were he ld  wi th  s o c i a l  s c i ence  co l leagues  

on o t h e r  p r o j e c t s  i n  Egypt and elsewhere known t o  be  experienced i n  

handl ing such t o p i c s  a s  ours .  Sample item were compiled and d i scus sed .  

The t r a n s l a t i o n  process  was a  c r i t i c a l ,  d i f f i c u l t  and extermely impor- 

t a n t  p a r t .  I t  involved ex t ens ive  d i s c u s s i o n  of  t h e  comparabi l i ty  o f  

l o c a l  Egyptian concept ions and wes te rn-or ien ted  s o c i a l  s c i e n c e  concep- 

t i o n s  o f  t h e  i deas  involved. This  was a  p a r t i c u l a r  v a l u a b l e  

l ea rn ing  exper ience  f o r  a l l  p a r t i c i p a n t s .  A t t en t ion  had t o  be  given 

f i n d i n g  empi r i ca l  r e f e r e n t s  t h a t  could be  o f f e r e d  farmers  a s  c l a r i f i c a -  

t i o n  of  t h e  gene ra l  i tem without  t t l ead ing ' t  them. The d i s c u s s i o n s  l e d  

t o  much c l a r i f i c a t i o n  of  concepts  and measurement procedures .  Before 

use ,  t h e  i n t e rv i ew  schedule  was p r e - t e s t e d  and r ev i sed .  

A s  we were near ing  completion o f  t h e  farmer i n t e rv i ews ,  t h e  d e c i s i o n  

was made t o  attemp ob ta in ing  comparable information from o f f i c i a l s  

holding va r ious  technical  and a d m i n i s t r a t i v e  r u r a l  development r e s p o n s i b i l i t i e s  

i n  o r  over  t he  t h r e e  s e l e c t e d  f i e l d  a r ea s .  A s e l f - admin i s t e r ed  

ques t i onna i r e  form composedof s e l e c t e d  i tems from t h e  farmer i n t e rv i ews  

and a  few a d d i t i o n a l  i tems was cons t ruc t ed  and p r e t e s t e d .  During t h e  

l a t e  f a l l  of  1979, t h e s e  were hand-del ivered and r e t r i e v e d  from a poten- 

t i a l  sample of  100 o f f i c i a l s  o f  s e v e r a l  mimistries who were e i t h e r  i n  

s e r v i c e  t o  t h e  t h r e e  f i e l d  s i t e s  from o f f i c e s  a t  t h e  l o c a l ,  d i s t r i c t ,  

governora te  o r  n a t i o n a l  min ins t ry  l e v e l ,  o r  i n  Univelsit ies and r e s e a r c h  

i n s t i t u t e s  which served  t h e s e  m i n i s t r i e s  e f f o r t s  through r e sea rch ,  

po l i cy  i n p u t s  and t r a i n i n g .  E ighty-e igh t  completed qaestionnaires were 

r e tu rned  by l a t e  December, when d a t a  were coded and a n a l y s i s  begun. 

The e x c e l l e n t  coopera t ion  o f  t h e s e  o f f i c i a l s ,  and o f  t he  c a s e  s tudy  

farmers  i s  g r e a t l y  app rec i a t ed .  

I t  should be  noted t h a t  d a t a  o t h e r  than  t h e s e  i n t e rv i ew  responses  

became r e l e v a n t  i n  t h e  i n t e r p r e t a t i o n  of f i n d i n g s .  We have drawn 



personal  r e c o l l e c t i o n s  and impressions from f ield-work con tac t s ,  d a t a  

and impressions o f  o t h e r  s o c i a l  s c i ence  r e sea rche r s  working i n  s i m i l a r  

Egyptiancircumstances,  and secondary d a t a  a v a i l a l b l e  on r e l a t e d  r u r a l  

development ma t t e r s  i n  Egypt. 

OVERVIEW AND DISCUSIONOF DESCRIPTIVE FINDINGS 

This  da t a  s e c t i o n  p re sen t s  responses of  farmers  and o f f i c i a l s  t o  a range 

o f  items r e l a t e d  t o  r u r a l  development approaches, s t r a t e g i e s  and t a c t i c s .  

Some of  t h e s e  a r e  convent iomls i n  ex tens ion  work, w h f l e  o t h e r s  a r e  more 

o f t e n  a s s o c i a t e d  wi th  approaches a l t e r n a t i v e  t o  t h e  ex tens ion  one. 

These d a t a  (1) enable  comparisons of t h e  r e l a t i v e  va lue  respondents  

g i v e  a s i n g l e  i tem a s  compared with o t h e r  i t ems ,  (2) show d i f f e r e n c e s  

of  viewpoint t h a t  e x i s t  between r e g i o n a l  a r e a s  i n  Egypt on given i tems,  

and (3)  compare f a rmer ' s  and o f f i c i a l ' s  pe r spec t ives  i n  t hese  r ega rds .  

Data a r e  summarized h e r e  i n  percentage d i s t r i b u t i o n s  accompanying t h e  

in te rv iew ques t ions  used i n  t h e i r  c o l l e c t i o n .  Following d a t a  

p r e s e n t a t i o n ,  comments c a l l  a t t e n t i o n  t o  major f e a t u r e s  of t h e  s e p a r a t e  

r e s u l t s ,  and n o t e  implicatiDnsof them. In  t h e  i n t e r p r e t a t i o n  process ,  

i n s i g h t s  from va r ious  o t h e r  d a t a  sources a r e  introduced when they  

c o n t r i b u t e  background o r  c l a r i f i c a t i o n .  

The d a t a  on farmers '  percept ions  o f  e x t e n s i o n s t l a t e g i e s  and t a c t i c s  

a r e  presented i n  response t o  t h r e e  b a s i c  ques t ions :  1 )  What kinds 

of  people make t h e  b igges t  con t r ibu t ion  t o  l o c a l  r u r a l  development 

sucess?  2 )  What, gene ra l ly ,  should be done t o  promote and f a c i l i t a t e  

r u r a l  development processes  ( i . e . ,  what a r e  good s t r a t e g i e s ) ?  and, 3)  How, 

more s p e c i f i c a l l y ,  should t h e s e  s t r a t e g i e s  be  implemented ( i . e . ,  what 

a r e  e f f e c t i v e  t a c t i c s ) ?  For each of t hese  ques t ions ,  respondents  

were asked t o  choose from a range o f  often-advocated o r  used op t ions ,  

i n  t h i s  way i n d i c a t i n g  t h e  importance o r  va lue  of t h a t  p a r t i u a r i t e m .  



Table 1. &'erceptionsof who Contr ibutes  How Much Help t o  Rural Development Processes by Subsample i n  percents1 

Categor ies  o f  People 
Area Subsamples 

A.  Minis t ry  O f f i c i a l s  
and Parliament 
Members 

Mansouria 

Kafr e l  Sheikh 

Minya 

National  & Univ. 

T o t a l s  (N) 

B. Governorate 4 D i s t -  
t r i c t  Government 

O f f i c i a l s  

Mansouria 

Kafr e l  Sheikh 

Minya 

National  & Univ. 

To ta l  ( N )  

Farmers O f f i c i a l s  

Most Some No Mostly Most Some No Mostly 
. . 

Help Help Help Hurt To ta l s  (N) Help Help Help Hurt To ta l s  (N)  



Table 1 Cont. 

, Categor i e s  of  People Farmers O f f i c i a l s  
Area Subsamples 

M~s t  Some No Mostly Most Some No Mostly 
Help . Help Help Hurt T o t a l s  (N) Help Help Help Hurt To ta l s  (N) 

C.  V i l l a g e - l e v e l  
Government O f f i c i a l s  

Mansour i a  7 4 2 2 4 0 100 (23) 7 5 15 10 0 100 (20) 

Kafr e l  Sheikh 9 5 5 0 0 100 (20) 5 5 46 0 0 lOO(22) 

Minya 34 53 12 0 100 (32) 6 1 3 3 6 0 100 (18) 

Nat ional  G Univ. - - - - - - - - - - 8 3 17 0 0 100 (23) 

T o t a l  (N) 63(47) 31(23) 7 (5 )  O(0) lOO(75) 69 (57) 28(23) 4(3)  .O(O) 100 (83) 

D .  Governorate Council  

Member ( e l e c t e d )  

blans our i a 5 7 2 2 2 2 0 (23) 25 6 0 5 10 100 (20) 

Kafr e l  Sheikh 2 5 15 6 0 0 (20) 5 0 3 2 14 5 lOO(22) 

Minya 6 62 2 8 3 (32) 2 5 63 13 0 lOO(16) 

National  G Univ. - - - - - - - - - - 5 2 26 2 2 0 100 (23) 

T o t a l  ( N )  27(20) 37(28) 35(26) l ( 1 )  lOO(75) 40(32) 43(35) 14(11) 4 (3 )  100 (81) 



a b l e  

Ca tegor i e s  of People Farmers O f f i c i a l s  
Area Subsamples 

Most Some N o  Most l y  Most Some No Most l y  
Help Help Iielp I-lurt T o t a l s ( N )  Ilelp lielp llelp Hurt Tora ls  ( N )  

E .  V i l l a g e  Council  
Member ( e l e c t e d )  

Mansour i a  35 

Kafr e l  Sheikh 20 

Minya 3 

Nat ional  E Univ. - - 
T o t a l  (N) 18 (13) 

F. Exper ts  i n  Applied 
Research 

Mansour i a  6 1 

Kafr e l  Sheikh 95 

Minya 8 1 

National  E Univ. - - 
Tota l  (N)  79 (59) 



Table 1 Cont. 

Categories of People Farmers Officials 
Area Subsamples 

Most Some No Mostly blost Some N o Mostly 
Help Help Help Hurt Totals (N) Help Help Help Hurt Totals (N) 

G. Village Informal 
LeadersIInfluential 

Mansour ia 65 30 4 0 100 (23 3 6 2 3 27 14 100 (22) 

Kafr el Sheikh 8 0 10 10 0 100 (20) 14 5 9 14 14 100 (22) 

Minya 9 28 53 9 100 (32) 29 5 3 12 6 100 (1 7) 

National G Univ. - - - - - - - - - - 48 30 2 2 0 100 (23) 

Totals (N) 45 (34) 24(18) 27 (20) 4(3) lOO(75) 32(27) 41 (34) 19 (16) 8 (7) 100 (84) 

H. Local Citizen's 
Organizations 

Mansour ia 9 1 9 0 0 100 (23) 6 7 2 4 10 0 100 (21) 

Kafr el Sheikh 8 5 10 5 0 100 (20) 64 2 7 0 9 lOO(22) 

Minya 31 5 6 9 3 100 (32) 3 9 3 3 11 17 100 (18) 

National E Univ. - - - - - - - - - - 65 26 9 0 100 (23) 

Totals (N) 64(48) 29(22) 5 (4) l ( 1 )  100 (75) 60(50) 27 (23) 7(6) 6(5) 100 (84) 



Categor ies  of People Farmers O f f i c i a l s  
Area Subsamples 

?.lost Some No Mostly Most Some N o  Mostly 
Help Help Help Hurt T r + c  1 ~ ~ d 1 . s  (N) Help Help Help Hurt To ta l s  (N) 

I. V i l l a g e r s '  Doing 
Sel f -he lp  A c t i v i t i e s  

Mansouria 8 7 13 0 0 100 (23) 4 8 2 4 19 10 100 (21) 

Kafr e l  Sheikh 7 5 15 10 0 100 (20) 59 2 7 9 5 100 (22) 

Minya 19 50 2 8 3 100 (32) 55 35 5 5 100 (20) 

National E Univ - - - - - - - - - - 7 3 18 9 0 100 (22) 

To ta l s  (N) 55 (41) 29(22) 15(11) l ( 1 )  lOO(75) 59 (50) 26(22) 11 (9) S(4) 100 (85) 



C o n t r i b u t o r s  t o  Rural  Development 

Responses t o  t h e  f i r s t  i s s u e ,  "who makes t h e  b i g g e s t  d i f f e r e n c e : ,  "a re  

summarized i n  Tab le  1. These d a t a  pe rmi t  t h e  f o l l o w i n g  g e n e r a l  

o b s e r v a t i o n s :  

1. Comparing t h e  summary t o t a l s  between i t ems  f o r  t h e  fa rmer  

subsample,  we s e e :  

A. They view n a t i o n a l - l e v e l  government o f f i c i a l s  a s  l e s s  h e l p f u l  

t h a n  t h o s e  a t  t h e  i n t e r m e d i a t e  govenora te  and d i s t r i c t  l e v e l s ,  

and o f f i c i a l s  a t  t h e  l o c a l  l e v e l  a s  t h e  most h e l p f u l  i n  r u r a l  

development p r o c e s s e s ;  

B. They c o n s i d e r  t h e  i n t e r m e d i a t e - l e v e l  e l e c t e d  r e p r e s e n t a t i v e s  

t o  be  somewhat more h e l p f u l  t h a n  t h o s e  e l e c t e d  t o  l o c a l  

c o u n c i l  s e r v i c e ,  b u t  t h a t  n e i t h e r  group of e l e c t e d  r e p r e s e n t a -  

t i v e s  a r e  thought  a s  h e l p f u l  i n  r u r a l  development a s  most 

o t h e r  c a t e g o r i e s  o f  peop le  c o n s i d e r e d ;  

C .  Exper t s  i n  a p p l i e d  r e s e a r c h  a r e  thought  t o  b e  t h e  s i n g l e  

most h e l p f u l  c a t e g o r y  o f  peop le  i n  r u r a l  development e f f o r t ;  

D.  People  from t h e  community engaged i n  l o c a l - i n i t i a t  i v e  

( " g r a s s - r o o t s  s e l f - h e l p " )  development a c t i v i t i e s  a r e  

thought  t o  b e  more h e l p f u l  t h a n  a d m i n i s t r a t i v e  o r  e l e c t e d  

government o f f i c i a l s  i n  g e n e r a l ,  wi th  o rgan ized  l o c a l  g roups ,  

r a n k i n g  h i g h e s t ,  fo l lowed by in formal  c o o p e r a t i v e  a r r a n g e -  

ments among v i l l a g e r s  and then  l o c a l  informal  l e a d e r s  and 

i n f  luerl t  i a l s .  

2 .  Response p a t t e r n s  shown i n  t h e  summary t o t a l s  o f  d a t a  from 

a f f i c i a l s  i n d i c a t e :  

A. They rank  t h e  r u r a l  development c o n t r i b u t i o n s  o f  n a t i o n a l ,  

j .n termcdiate ,  and l o c a l - l e v e l  government p e r s o n n e l ,  i n c l u d -  

ing  a p p l i e d  r e s e a r c h  e x p e r t s ,  h i g h l y  and abou t  e q u a l l y ;  



B. They consider  e l ec t ed '  in te rmedia te  and l o c a l - l e v e l  o f f i c i a l s  

l e s s  he lp fu l  than o t h e r  kinds of o f f i c i a l s .  

C .  They view formal and informal c i t i z e n s t  coopera t ive  e f f o r t s  

very  important - a s  . .he lpfu l  a s  those  of t h e  non-elected 

o f f i c a l s  - but  th ink  t h e  con t r ibu t ions  of informal l o c a l  

l eade r s  i s  cons idera lbe  l e s s  i n  genera l .  

3 .  When comparing t h e  summary responses of farmers and o f f i c i a l s ,  

we see: 

A. O f f i c i a l s  ju'dgethe con t r ibu t ions  of na t iona l  and in termedia te  

l e v e l s  of government t o  be  s i g n i f i c a n t l y  more he lp fu l  i n  

r u r a l  development than t h e  farmers do; 

B. O f f i c i a l s  view t h e  con t r ibu t ions  of e l e c t e d  o f f i c i a l s  

somewhat more p o s i t i v e l y  than t h e  farmers do; 

C.  Both farmers and o f f i c i a l s  p l ace  high va lue  on l o c a l  c i t i z e n s  

pursuing t h e i r  developmenx i n  t h e i r  own coopera t ive  ways, 

which provides t h e  major b a s i s  of agreement between o f f i c i a l s  

and farmers . 

4 .  When considering d i f f e rences  i n  response p a t t e r n s  between 

regional  a r e a s  of Egypt we may conclude: 

A. Upper Egyptian (Minya) farmers put  l e s s  f a i t h  i n  t h e i r  l o c a l  

appointed o r  e l e c t e d  o f f i c i a l s ,  informal l eade r s  and o rgan iza t ions  

than farmers i n  o the r  a r e a s  do; and give about equal ,  bu t  

r a t h e r  low, va lue  t o  higher-ranking o f f i c i a l s 1  con t r ibu t ions ,  

expect ing those  who a r e  app l i ed  r e sea rch  expe r t s ;  

0. Nat ional - leve l  o f f i c i a l s  and u n i v e r s i t y  p ro fes so r s  gene ra l ly  

va lue  t h e  c o n t r i b u t i o n s -  of na t iona l  and in termedia te  

government t o  r u r a l  development l e s s  than  o t h e r  o f f i c i a l s  



do, (and more similarily to how the farmers do), and rate 

the helpfulness of formal and informal local leadership 

and cooperation more highly than other officials do; 

Among both officials and farmers in the Delta area (Kafr 

el Sheikh), there is somewhat higher value given to national- 

level government's contributions, including that of applied 

researchers, but there is considerabledifference of opinion 

between farmers and officials there concerning the helpfulness 

of informal local leaders )who the farmers see as much more 

important) and intermediate level officials (who officials 

see as more imortant). 

The dataghow the farmer hold views highly consistentwith those of 

experts and researchers found in the rural development and extension 

literature. That is, people at the local (llgrassrootslt) level, are 

thought to be the main ones who provide the iniative and practical 

insights upon which effective rural development depends. As a 

person moves upward in levels of administrative power and responsibility, 

the presumed contribution made diminshes. 

Several factors help account for limited local feelings of dependence 

upon direct assistance from high levels of central government for their 

development. It must be noted that this is a healthy national situation 

and realistic as well as insightful on the part of the local population. 

This attitude of local self-reliance is doubtless partly a reaction 

to extensive national-level regulation production and marketing, which 

often seems more oriented to satisfying national needs than local farmer 

interests directly. Thus many farmers often see government activities 

in the agriculture sector as an unwelcomed imposition (as seems to be 

a common characteristic of farmers around the world). 

As well, most farmers probably assume intervening factors make 

national-level actions less effective or efficient than local ones. 



Specifically, a) the farmers assume their local situations and problems 

have limited visibility to high officials; b) the layers of bureaucracy 

between them and the ministries/assemblymen are often though to filter 

information flow up and impelmentation of policy down; c) most understand 

that national leaders are faced with a range of highly pressing problems 

(national security , urban growth, development resource limitations, 
etc.) that occupy attentions of the top; d) importantly, too, the rural 

populations know that the national design and implementation intentions 

for rural development in Egypt are good. They recognize that only 

problems of limited resources and the sometimes ineffective functioning 

of intermediate-level bureaucracy interfere with the realization of 

local development according to plans. They are also aware that 

national-level policy must be uniform in order for justice to be 

served, but that a uniform national policy often interferes with the 

government's ability to deal with differing local circumstances in 

different ways. 

In realizatimof these facts, the Egyptian President, as of January, 

1979, set an official course of decentralization of authority,vesting 

governors with presidential powers, and some governorate Officials with a 

Vice-Minister status so that autonomy and localized initiative in problem 

solying might become reality. The point is, the farmers realize what 

the Preseideddoes: that people nearer the local level who know the 

problems the best and feel them the strongest are the same people who 

are most critical in their solution. Intermediate levels of government 

are viewed as being the most appropriate for coordination and institutional 

factilitation. 

It is important to note that one category of participants in the rural 

development process-scientistis and technical experts are outside of 

the administrative heirarchy. They are valued by farmers as contributors 

who can give practical advice directly at the local level where they 

are working. Theycanalso give general ccunsel to the top levels, 

where they have an input into policy deliberations. 



Concerning official's views, we may generally conclude that they do 

acknowledge the emphases of the extension and basic development 

literature, but, not surprisingly supplement these with equal 

attention on technocratic policy approach to development. It is 

noteworthy and paradoxical that in important regaidsnation-level 

officials responsible for Egypt's development policies take a position 

closer to that of farmers than do intermediate-level and local 

officials, yet farmers value the contributions of the highest 

government level the least. Part of the explanation here doubtless 

involves farmer's feeling more confortable with the Known entitytt 

of officials in their area, who presumably know local circumstances 

and needs best, and who can be approached personally in times of 

special problems. It is also probable Egyptdan farmers are not 

aware of the similarily of perspective between themselves and national- 

level officials 

A final observation about this set of data is important. Since rural 

development is largely a process depending upon realistic perceptions 

of possibilities and prerogatives at the local level, these farmers 

and officials give evidence of being well along the path of develop- 

ment. It is imoprtant to emphasize that the farmers are already 

quite developed in important ways. They display attitudes and 

understanding in support of basic development processes. They 

assume that local initiative and responsibility are a major factor in 

achieving a better life in the villages. Accordingly they do not 

deserve to be considered "ignorant undeveloped peasantst1 (although they 

sometimes have fun playing this role for nnn-local audiences). In 

fact, they are best thought of as clever, hard-working people who are 

lldevelopingtl in the truest meaning of the term and standing in support 

of them is a quite unlightened officialdome. Subsequent data 

reinforces these themes. 

RURAL DEVELOPMENT STRATEGIES 

We turn now to the second basic question raised: "What are farmerst 

perceptions of effective strategies for local rural de~elopment?~' 
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Table 2 .  Percept ions  of  Importance of  A l t e rna t ive  Rural Development S t r a t e g i e s  By Area Subsamples i n  Percents* 

Ca tegor i e s  of People Farmers O f f i c i a l s  
Area Subsamples 

Most Some No Mostly blo s t Some N o Mostly 
Help Help Help Hurt T o t a l s  (N) Help Help Help Hurt To ta l s  (N) 

A. Government Rules 
Requiring People 
t o  Change 

Mansouria 

Kafr e l  Sheikh 

Minya 

National  & Univ. 

T o t a l s  (N) 

B. More Government 

Publ ic  Works 

Mansouria 

Kafr e l  Sheikh 

Minya 

National & Univ. 

T o t a l s  (N) 



Table 2 . Cont. 

Categories of People Farmers Officials 
Area Subsamples 

Most Some N o Mostly Most Some N o Mostly 
Help Help Help Hurt Totals (N) Help Help Help Hurt Totals (N) 

C. More %achines/Tools 

Available in Village 

Mansouria 100 0 0 

Kafr el Sheikh 100 0 0 

Minya 100 0 0 

National & Univ. - - - - - - 
Total (N) lOO(75) O(0) O(0) 

D. Local Industry 

:4ansouria 9 1 9 0 

Kafr el Sheikh 95 5 0 

Minya 66 28 6 

National & Univ. - - - - - - 
Total (N) 81 (61) 16 (12) 3 ( 2 ) 



Table 2. Cont. 

Categories of People Farmers Of f i c i a l s  
Area ~ubsamples  

Most Some No Mostly Most Some No Mostly 
Help Help Help Hurt T o t a l s ( N )  Help Help Help Hurt Tota 1 s ( N )  

E .  More Money/Credit 
f o r  Vi l lage  

Mansouria 65 22 13  

Kafr e l  Sheikh 4 5 5 5 0 

Minya 2 5 6 2 12 100 (32) 55 40 5 

National & Univ. - - - - - - - - 44 5 2 4 

Tota l  (N) 43 (32) 35 (26) 23 (17) 100 (75) 57(50) 39(34) 5(4) 

F.  Controll ing Population 

Growth 

Mans our i  a 43 13 4 3 100 (23) 

Kafr e l  Sheikh 5 0 5 45 lOO(20) 

Mfnya 84 16 0 100 (32) 

National & Univ. - - - - -- - - 
Total  (N) 63 (47) 12(9) 25 (19) 100 (75) 



Table 2 .  Cont. 

Categor ies  of People Farmers O f f i c i a l s  
Area Subsamples 

Most Some N o Mostly Most Some N o Mostly 
Help Help Help Hurt T o t a l s  ( N )  Help Help Help Hurt To ta l s  (N) 

G .  More/Better 
Education 

Mansour i a  100 0 0 

Kafr e l  Sheikh 95 5 0 

Minya 53 4 7 0 

National  & Univ. - - - - - - 
Tota l  (N) 79 (59) 21(16) O(0) 

H. B e t t e r  Informat ion  

Mansouria 9 6 4 0 

Kafr e l  Sheikh 95 5 0 

Minya 3 1 69 0 

National  & Univ. - - - - - - 
T o t a l  (N) 68 (51) 32(24) 0(0)  



Table 2. Cont. 

Categories of People Farmers O f f i c i a l s  
Area Subsamples 

Most Some No Mostly Most Some No Mostly 
Help Help Help Hurt To ta l s  ( N )  Help Help Help Hurt Totals  ( N )  

I .  Bet ter  coop./Org. 
Among Local People 

Mansouria 96 4 0 100 (23) 7 8 13 9 

Kafr e l  Sheikh 85 10 5 100 (20) 96 5 0 

Minya 84 16 0 100 (31) 70 30 0 

National & Univ. - - - - - - - - 78 17 4 

Tota l  (N) 87 (65) 11(8) 1(1) 100 (74) 81(71) 16(14) 3(3) 

J .  More Ef fec t ive  
Local Leadership 

Mansouria 8 7 13 0 

Kafr e l  Sheikh 100 0 0 

Minya 8 1 19 0 

National & Univ. - - - - - - 
Tota l  (N) 88 (66) 12(9) o(0) 



Table 2. Cont. 

Categor ies  of  People Farmers O f f i c i a l s  
Area Subsamples 

Most Some N o Mostly Most Some No Mostly 
Help Help Help Hurt T o t a l s  (N) Help Help Help Hurt To ta l s  ( N )  

K .  More Respect/  
P r i v i l a g e  f o r  those  
who work. hard 

Mansouria 9 6 4 0 

Kafr e l  Sheikh 100 0 0 

Minya 62 3 7 0 

Nat ional  & Univ. - - - - - - 
T o t a l  (N) 83(62) 17(13) O(0) 

L .  People Caring About 
One a n o t h e r ' s  needs 

Mansouria 91 9 0 

Kafr e l  Sheikh 60 20 2 0 

Minya 8 1 19 0 

Nat ional  & Univ. - - - - - - 
T o t a l  (N) 79 (59) 16(12) 5(4)  

i o o  (23) 

100 (22) 

100 (20) 

100 (23) 

100 (88) 



Themes i n  the  profess ional  l i t e r a t u r e  on t h i s  ma t t e r  have been sununarized 

above. Table 2 ,  p re sen t s  .respondentst views on t h e  r e l a t i v e  e f f ec t iveness  

of var ious  development s t r a t e g i e s .  

1. In overview, Table 2 shows the  h ighes t  p r i o r i e t y  s t r a t e g y  concerns 

expresses by farmers and o f f i c i a l s  include:  

A .  Improving t h e  pub l i c  works s e r v i c e  s t r u c t u r e  ( i . e . ,  roads ,  

dr inking  water,  e l e c t r i c i t y ,  e t c . ) ;  

B. Increas ing  the  a v i l a b i l i t y  of  occupat ional ly- re levant  t o o l s  

and machines i n  v i l l a g e s ;  

C .  Having more and b e t t e r  a d u l t  and y o a h  educat ional  oppor tun i t i e s  

f o r  t h e  v i l l a g e s ;  

D. Improving cooperat ion and organiza t ion  among v i l l a g e r s  and with 

o f f i c i a l s ;  

E. Having more r e spec t  and p r i v i l e g e s  f o r  l o c a l  people who work 

hardes t  f o r  l oca l  development; 

F .  Having more e f f e c t i v e  l o c a l  l eade r sh ip  i n  t h e  v i l l a g e s ;  

G .  Inceras ing  the  ca r ing  of  l o c a l  people toward one another  and 

t h e i r  common needs; 

H. Having g r e a t e r  evidence of  mora l i ty  i n  the  v i l l a g e s  ( i . e . ,  good 

and proper hevavior i n  s e r v i c e  of community ideas)  

2 .  There a r e  v i r t u a l l y  no d iscrepancies  between farmers '  and o f f i c i a l s '  

views. Both agree:  

A .  Government r u l e s  fo rc ing  behavioral  change i s  t he  s i n g l e  l e a s t  

d e s i r a b l e  approach i n  support of l o c a l  development; 

B. Making more money o r  c r e d i t  a v a i a l b l e  i n  t h e  v i l l a g e  i s  r e l a t i v e l y  

l e s s  important than  most o t h e r  s t r a t e g i e s .  

C .  Be t t e r  information on cond i t ions tha t  may a f f e c t  v i l l a g e r s  and be 

of relevance i n  l o c a l  decision-making is  important t o  s t r i v e  f o r ;  



(D) Controlling population growth in an important dimension of village 

development progress; 

- ,  

(E) More local industry would be valuable (although officials think I 

it somewhat less important than Farmers. I 

j 3 .  Among the farmers, a few differences do appear between area sub-samples. 

(A) Minya farmers feel particularly strongly that government-mondated 

behavioral changes have little value as a development strategy, 

whereas those in Kafr el Sheikh are somewhat more positive about 

this approach (but still less positive than about all other 

approaches). 

(B) Minya farmers, similarily, put less value on increasing the 

availability of moneylcredit than other farmers; 

(C) Minya farmers put somewhat less value on improved education and . r 

locally-relevant information than other farmers; 

(D) Minya farmers consider improving local cooperation and organization 

less important than others do, and do not feel as strongly that 

more respect is due those who work for community goals, yet share 

others' hope for strengthened local leadership. 

(E) Minya farmers think controlling population growth is a higher- 

priority matter than most other farmers do - in fact, one of the 
highest on the Minya strategy inventory. 

In considering these data on alternative rural development strategies in 

general, several conclusions seem justified. (1) Most.everything possible 

overwhich local citizens and lower-level citizens feel they can maintain an 

element of control is considered important to include in an integrated, 

wholistic aproach to rural development. (2) Of those strategies given 

highest priority by both officials and farmers, many are matters central to 

the basic development approach, of which extension is a major component, but 



which ordinarily are not made an important part of development programs around 

the world (eq., increasing morality, caring about one another's needs, in- 

creasing the respect due those taking initiative for the common benefit, 

building local leadership and voluntary cooperation, etc.) (3) There is 

unusually high agreement between these Egyptian officials and farmers about 

what should be done, and, ironically, these things de-emphasize what Egypt 

and other countries have, in the past, made the basis of their rural develop- 

ment efforts. 

In contemporary Egypt, these findings are not surprising. In light of 

President Sadat's Ifcorrective  evolution,^^ the official emphasis is shifting 

from centralized bureaucratic cont~ol to basic development strategies rooted 

in grass-roots initiative, cooperation and love. The role ~eserved for the 

Egyptian national-level government primarily involves coordination of national 

resources and planning, resea~ch and development, and extension, (IN) 

It is not surprising that fanners see the l~west~priority strategy option as 

government coercion to effect changes, even if the changes are thought 

important ones. It is more noteworthy that officials do also. This approach 

appears a most commonly practiced one in recent Egypt, There is a negative 

reaction to the approach by some; among others it is a famildar approach 

thought to be an effective, though not always pleasant, means of getting 

change. Farmers and many officials, howew~, seem to realize the coercion 

strategy yields I1development" only in the sense of material accomplishments, 

but not as a path to greater individual initiative, cooperation or satis- 

faction. 

In additional comment on the alternative strategies data presented in Table 2, 

we see an extension or reinforcement of some of the trends introduced following 

Table 1. Again, Egyptian farmers show evidence of sharing perspectives highly 

consistent with the emphases of the professional extension literature. There 

is agreement - - - -  attention should be given p~oviding learning experien- 

ces for the constituents, so their personal effectiveness can be increased as 

a basic part of the process. This includes acquiring imp~oved abilities to 

successfully attend to both routine farming, home and community tasks, and to 



the special challenges of changing local life through locally-based develop- 

mental processes. 

This second matter involves procedures for improving the effectiveness of 

local leadership and local communication and coordination patterns as key 

private-sector parts of the facilitating structure of development. Related, 

public-sector supportsthat help satisfy basic needs of the population--roads, 

food and water supply--must be developed as facilitating condition. As well, 

technical supports for development processes like tools used in improved 

processes need to be obtained. In places where population pressures are 

having effect, acquiring additional employment opportunities may be important 

support for more basic development processes. 

There is also a qualitatively different dimension, but one as important as 

all the others. It provides the sense of values that are central in the 

process, and also functions to prevent unreasonable local disruptions as a 

by-product of development. Specifically, farmers and officials realize that 

common conceptions of moral standards generally, and respect for and recog- 

nition of human contributions, specifically, must be strengthened as a part 

of the development processes. 

The number and range of items given highest priority demonstrate a mature 

perspective on rural development processes among these farmers and officials. 

They do not naively look for simple or single approaches to their development. 

This is particularly evident when items judged relatively less critical are 

considered. For instance, a factor sometimes thought to be the basis of 

development is feeding money or credit into the social system. Given the 

farmers' understanding of basic development processes, they are realistic 

enough to know that new capital can only support other development efforts, 

and that it often carries with it distribution injustices (i.e., the question 

of who really benefits, or has access to new fiscal resources). Further, 

they assume it would probably involve sufficient application and regulation 

difficulties to discourage its effective utilization by them. Islamic 

cultures promote concepts of fiscal self-sufficiency within families or 

among friends, and do not accept the concept of llinterest.ll Recent changes 

in the local bank system have made some new sources and conditions of credit 



available, without much immediate effect on local development processes. 

In balance, most farmers probably feel they have sufficient access to invest- 

ment capital to satisfy their immediate private-sector development expecta- 

tions, and ar suspicious of the llstrings" often attached to new capital. 

Population control is commonly considered by development experts to be an 

important part of integrated rural development strategies. Presently Egypt 

is experiencing one of the highest birth rates in the world (38 per thousand 

population per year). The Islamic tradition is thought by some to oppose 

contraceptive birth control. Further, Egyptian farmers feel basic needs for 

nutrition and shelter are being satisfactorily met in Egyptian villages, 

which seems to support both Islamic and Christian conceptions that God will 

provide for those He has created. Given this, it is perhaps most noteworthy 

that more than half of the farmer sample and even more of the official sample 

thought growth control a very important strategy matter. 

Rural Development Tactics 

These matters of general strategy set the stage for a considexation of 

farmers1 perceptions of operational tactics. We con side^ h e ~ e  their percep- 

tions of how appropriate strategies can be effectively implemented by develop- 

ment field programs. As before, sample farmers were presented a series of 

frequently used tactics which they were asked to rate in tens of probable 

value of each in realizing their aspirations. These data are summarized in 

Table 3. 

1. Specific items which are judged higher-priority tactics by farmers 

include (beginning with the highest-priority); 

(A) Use of permanent demonstration farms and shops and occasional 

special demonstrations and speaches concerning new techniques and 

technology that may be useful for fanner adoption; 

(B) Having expert advise readily available so farmers could get 

help solving their particular problems as they occur; 



Table 3. Perceptions of the Value of Various Rural Development Tactics by Area 

Subsample in Percents* 

Categories of People 

Area Subsamples 

A. Gov. Planners 
Direct Change 

Mans our ia 

Kafr El Sheikh 

Minya 

National & Univ. 

Total (N) 

.B. Expert Consultants 

Recommended Changes 

Mansouria 

Kafr El Sheikh 

Minya 

National & Univ. 

Total (N) 

Farmers 

Most Some No 
Value Value Value Total (N) 

Officials 

Most Some No 
Value Value Value Total (N) 



Table 3 (Continued) 

Categories of People 

Area Subsamples 

C. Posters and 

Slogans 

Mansouria 

' Kafr El Sheikh 

Minya 

National & Univ. 

Total (N) 

D. Pamphlets 

Mansouria 

Kafr El Sheikh 

Minya 

National & Univ 

Total (N) 

Farmers 

Most Some No 
Value Value Value Total (N) 

Officials 

Most Some No 
Value Value Value Total (N) 



Table 3 (Continued) 

Categories of People 

Area Subsamples 

E. Films and Rural 

Threater Presentations 

Mansour ia 

Kafr El Sheikh 

Minya 

National & Univ. 

Total (N) 

F. Expert Speakers 

Mansouria 

Kafr El Sheikh 

Minya 

National & Univ. 

Total (N) 

Farmers 

Most Some No 
Value Value Value Total (N) 

Officials 

Most Some No 
Value Va 1 ue Value Total (N) 



Table 3 (Continued) 

Categories of People Farmers Officials 

Area Subsamples Most Some No Most Some No 
Value Value Value Total (N) Value Value Value Total (N) 

G. Occasional 

Demonstrations 

hiansour ia 

Kafr El Sheikh 

Minya 

National & Univ 

Total (N) 

H. Permanent Demonstration 

Farms/Shops 

Mansouria 100 0 0 lOO(23) 8 3 17 0 100 (23) 

Kafr El Sheikh 9 0 5 5 lOO(20) 91 5 5 lOO(22) 

hiinya 91 9 0 100 (32) 7 0 2 0 10 100 (20) 

National & Univ. - - - - 87 14 3 100 (23) 

Total (N) 93 (70) 5 (4) 1(1) 100 (75) 83(73) 14(12) 3 (3) 100 (88) 



Table 3 (Continued) 

Categories of People Farmers Officials 

Area Subsamples Most Some No Most Some N o 
Value Value Value Total (N) Value Value Value Total (N) 

I. Experts Available to 

Answer Quest ions, 

Mansouria 

Kafr El Sheikh 

Minya 

National & Univ. 

Total (N) 

J. Researchers Collecting 

Opins. 

Man souria 

Kafr El Sheikh 

Minya 

National & Univ. 

Total (N) 



Table 3 (Continued) 

Categories of People Farmers 

Area Subsamples Most Some No 
Value Value Value Total (N) 

K. Local Public 

Meetings 

blansouria 100 0 0 100 (23) 

Kafr El Sheikh 90 5 5 lOO(20) 

Minya 12 7 5 12 100 (32) 

National & Univ. - - - - 
Total (N) 60 (45) 33 (25) 7 (5) 100 (75) 

L. Effective, Village 

Counc i 1 

Mansouria 9 1 4 4 100 (33) 

Kafr El Sheikh 100 0 0 100 (20) 

Minya 3 1 6 6  3 100 (32) 

National & Univ. - - - - 
Total (N) 68 (51) 29 (22) 3 (2) 100 (75) 

Officials 

Most Some No 
Value \'a 1 ue Value Total (N) 



I 'n b i e 3 (Continued) 

Categories of People Farmers Officials 

Area Subsamples btos t Some No Most Some N o 
Value Value Value Total (N) Value Yaiue Value Total (N) 

M. Citizens Discussing 

What they need 

Mansouria 

Kafr El Sheikh 

Minya 

National & Univ. 

Total (N) 

N. Village Committee 

to Guide Local Devel. 

Mansouria 

Kafr El Sheikh 

Minya 

National & Univ. 

Total (N) 



(C) Using expert consultants to study local conditions and make 

recommendations for change both to farmers and government agencies; 

(D) Having researchers systematically collect local opinions regarding 

problems, policies and proposals, so that these can be taken into 

account in government and local decision-making processes; 

(E) Having local public meetings in which villagers can discuss with, 

and speak their mind to, officials, thus influencing decisions 

which will affect them; 

(F) Strengthening the effectiveness and representativeness of local 

village councils. 

(G) Having expert government planners direct and coordinate development 

at the village level. 

(H) Using films and rural theatre presentations to help villagers 

understand better ways to do things. 

Officials are generally in agreement with the farmers on tactics. Some 

differences include: 

(A) Officials place somewhat higher priority on getting local citizens 

together to discuss what they want and what they can do to get 

this by their own efforts, and on having village committees to 

guide and coordinate local development efforts (note that the 

Minya farmer's feelings, discussed below, are primarily responsible 

for this average farmer-official difference); 

(B) Officials put somewhat less emphasis on the role of experts in 

collecting opinions, being available to answer questions, conduct- 

ing occasional demonstrations and giving talks than the farmers do; 



I 

(C) In genelal, :he officials give highest priority to more-institu- 

tionalized (vs. occasional, special-purpose) tactics such as i 
permanent demonstration farms, effective village councils, using i 

I 

standardized films and rural theatre shows, having government I 

planners assist in development processes, etc. 

3 .  Farmers and officials agree that the use of pamphlets, posters and 

slogans should be considered lowest-priority tactics, although both 

see some potential value in them; 

4. Differences within subpopulations are primarily of two kinds, both 

introduced previously. 

(A) Minya farmers are less-disposed to value tactics which involve 

local peoples' coming together in the change context, such as 

having a village committee to guide local development, having 

citizens meet to discuss what they need and how to pursue it, 

having local public meetings to influence decision-makers, having 8 

a stronger village council, even having public presentations of 
. films or theatre which convey a development message (usually 

followed by general discussion); I 

(B) National-level officials, including professors and researchers 

who make policy-inputs, put somewhat less faith in experts1 

recommendations, local opinion research and local public meetings 

to influence policy than do other officials. 

In general, several themes characterize these data on development tactics. 

(1) Farmers and officials put high value on tactics intended to facilitate 

their learning how to be more effective farmers and village citizens, which 

they assume to be tactics emphasizing highly visible demonstration teaching 

keyed to their ~xx-sonal interests. (2) All respondents put high value on 

tactics that match farmer interests with the special abilities of developme~t . , 

experts in a "partnership" arrangement. (3) Most (excepting Minya farmers) 

consider it essential to have and use good local leadership and organization 

in support and coordination of development processes. 



Written materials were understandably judged less ~aluable by these officials 

and farmers, the majority of who do not read. Since they were asked to view 

the development process from their personal perspecthes, many specifically 

commented that written materials would be useful for Agricultural Coopera- 

tive personnel and others who advised them on improved practices. Side 

comments reported by interviewers indicated posters and slogans were judged 

relatively less valuable for several reasons. First, they are recognized 

as superficial actions that don+t contain enough substance to provide 

meaningful guidance. Second, they are often thought to symbolize an approach 

to local development--decisions imposed from the top down--which the farmers 

have limited confidence and trust in. 

The particularly high value most officials and farmers (again, Minya villagers 

excepted) put on bringing together citizens, public decision-makers and 

experts for dialogue, mutual influence, and coordinated action deserves 

additional comment. Consistent with the basic development literature, there 

appears a committment to combining citizens, officials and experts as a 

interactive force for local development, each having something important to 

contribute in complementary fashion. In such unity of purpose and effort, 

the best outcome is expected. Particularly in the farmer subsample, there 

is considerably less optimism with the possibility of having the development 

process be entirely their own, without expert or official support. There 

is a realization that autonomous citizen discussions or a grass-roots organ- 

ization guiding development activities do not hold as much promise as 

combined government-local efforts, largely because the farmers know they 

lack the competence to make it work well. In contrast, they do not think 

it reasonable to turn development processes over to the experts or officials 

alone. Their confidence in the performance of expert consultants operating 

independently of normal community processes, or of government planners 

implementing changes on their behalf, is less than with the combined expert- 

local effort. 

Let us turn attention now to the situation of Upper Egyptian (Minya) farmers. 

It is generally thought in Egypt that the Upper Egyptians are in many ways 

different than other Egyptians. In fact, they do derive from the separate 



Nubian culture. The data being considered here seem to verify that our 

Upper Egyptian respondents are more independent, self-reliant and suspicious 

of a collective approach to developmental change than other Egyptians. It 

should also be noted that other data collected, to be reported separately, 

show them more receptive to change an innovation, ove~all, than other 

Egyptians - except in the category of changes requiring collective action. 

There are important implications of these observations for choice of 

development approaches, Specifically: (1) Standardized national extension 

strategies and tactics are probably inapprop~iate for the entire Egyptian 

nation. (2) Shorter-run approaches which will p~obably be most effective in 

Upper Egypt are those which emphasize person-to-person direct extension 

education contact, and do not involve coercion (recall Table 2 data). 

(3) Longer-run development efforts in Upper Egwt should put special emphasis 

upon developing a st~onger sense of community and a mutually-agreable local 

leadership structure (as most developmental changes ultimately depend upon 

good local cooperation and c~ordination). (4) In many ways, development 

work oriented by extension principles should be easier to achieve in Upper 

Egypt than elsewhere (given the greater independence and innovativeness), 

making that a logical place to establish extension pilot programs for others 

to witness the success of. 

Other general im~lications of the data reviewed in this section can best be 

approached by way of the "consonance analysis" model. In simplest terms, 

this approach assumes that the logically first targets of development action 

as well as the first strategies and tactics to be employed are those on 

which there is general agreement. For instance, when villagers and officials 

agree that the availability of suitable agricultural machinery to ease 

seasonal labor shortages is a problem (not necessarily the most important 

one from either the farmers oy officials perspectives) and that this problem 

fs best approached by the governmentls obtaining the appropriate machinery, 

training an operator and mechanic, and renting the machine's service to the 

farmers on an equitable basis, then this aspect of agricultural development 

is solved simply. Importantly, good cooperative relations amOng farmers and 

officials is strengthened in this way, and in time will provide the under- 

standing and trust necessary to reach genuine agreement on more difficult 

matters. 



In contrast, the consonance model assumes that most matters of goals or 

means on which there is strong disagreement, whether among farmers, among 

officials, or between farmers and officials, should, be avoided as direct- 

action items. Rather, such matters should be approached indirectly, using 

the basic development approach, when they appear to be objectively important. 

If sufficient attention is given the indirect strategies and tactics, in 

time the conditions upon which agreement depends can be realized, and a 

direct approach then becomes justified. It must be stressed: it is seldom 

appropriate for any side of a disagreement about means or ends to claim that 

time is insufficient for a consensual approach to be practical, or that 

urgency dictates that agreement is irrelevant. Until genuine agreement is 

made the basis of development efforts, desired social benefits will be 

evasive, and counter-productive stresses will be added to the situation 

which jeopardize previous development gains and future potentials. 

In reviewing the data presented in this section, the following conclusions 

concerning agreement of approach seem justified: 

(1) Farmers and officials agree that the extension approach to rural 

development, emphasizing education about proven improvements in 

common techniques and including provisions to build cooperation and 

coordination among farmers and with officials (to be pursued more 

indirectly and gradually in Upper Egypt), are the highest-priority 

matters; 

(2) In the broader rural development context, government should do its 

part (public works, research and development, providing expert 

guidance, etc.) in a way complementary to, and in interactive support 

of, the local citizen's reciprocal role (working together with the 

government on plans which will benefit them and which they had a 

role in formulating, being anxious to learn innovative techniques, 

being willing to experiment with cooperative procedures at the village 

level, etc. ) . 

(3)  Lowest-priority approaches are those involving the imposition of new 

government rules requiring behavioral change or the use of procedures 

which require skills the villagers do not yet have (reading, for 

instance) or which no one seems to have much faith in (posters, 

slogans, etc. ) . 



Irrigated Agriculture Implications 

Based on this review of local perspectives on general development strategies 

and tactics, we should briefly consider their specific implications for the 

development of irrigated agriculture practices, where they are equally 

applicable. 

First, we should note that the development of Egyptian agriculture is pri- 

marily a process of improving farmer's irrigation and agronomic practices. 

As a process, it must emphasize encouraging and facilitating farmer's under- 

standing the value and techniques of alternative farm management practices 

so they will voluntarily adopt appropriate practices, later adapting them 

to fit new situations and problems. Further, they must be so satisfied 

with the results that they encourage their neighbors to do the same, serving 

informally as the most effective possible extension agents. Good knowledge 

of when to apply how much irrigation water or fertilizer or herbicides is 

basic in the process, of course. 

As well, the development process must emphasize coordination among neigh- 

boring farmers in the Egyptian irrigated agriculture case, for many aspects 

of improved farm management require that alternative practices be adopted 

by groups of adjacent farmers rather than just some individuals. Coordination 

in the maintenance of private ditches and drains, cooperating to obtain 

equipment or services, practicing area-wide insect control, etc., are im- 

portant parts of developing agriculture. They are recognized by both farmers 

and officials as some of the more difficult aspects of the process, but ones 

which must be included as the complement of improved individual practices. 

Improved understanding among farmers for how and when to pursue voluntary 

coordination of individual efforts is a matter requiring a different sort of 

expert assistance--the extension of alternative "social technologyl1--but is 

as basic to the agricultural development process as anything else, and has 

extensive "spill-over value" to improvements in other areas of community life 

as well. 



Improving information flow between farmers and experts, and among farmers 

themselves, is central in the process. Experience has shown that canal 

closures, new water measuring devices or structures, the presence of agri- 

cultural equipment, etc., must be understood by farmers to alleviate 

suspicions and rumors, as well as work in support of the adoption and 

diffusion of innovative practices they enable. 

Strengthening local leadership, cooperation and organizational effectiveness 

is likewise an important aspect of the process. If farmers who adopt pro- 

cedures for more efficient application of water to fields are strengthened 

in local influence, their role in extending these procedures will be more 

effective. The process, in fact depends upon them, for there are not enough 

extension agents available to convincingly reach all Egyptian farmers. In 

the same vein, the effectiveness of land-leveling efforts as part of impro- 

ving irrigation efficiency and crop yields depends upon farmers coordination 

in planning and implementation. Land plots are usually too small to do this 

on a single-farmer basis and the government does not hold the legal or man- 

power resourccs to effectively accomplish this by itself. 

Building the public-sector service structure in support of irrigated agri- 

cultural development largely means assisting the Cooperatives or Village 

Centers to be more effective in Egypt. Partly, this can be done by increasing 

the technical knowledge and sense of responsibility of its officials, but 

also it may involve augmenting the implements it has available, arranging 

it to be exempted from some locally imprudent policy passed down from above, 

or encouraging farmers to learn how to use it and appreciate what it can do 

for them. 

Encouraging and facilitating support industry may be a part of the process. 

As small-scale land scrapers or new canal lining materials are developed, 

there comes need for their production. Promoting the government or privatc 

sector manufacture--preferably in a "surplus labor" rural area--is something 

that is part of the technical expert's role that is often easily fulfilled. 



may not seem, on first consideration, that promoting morality or mutual 

spect among farmers is a part of developing irrigated agriculture. It is 

a very important part, however. Acknowledging, capitalizing upon and streng- 

thening major value themes of the target community can be critical to the 

success of development if, for instance, village people think proposed 

changes will undermine their value positions. In contrast, beliefs about 

the almost-sacred qualities of water or congenial relations among family and 

friends can be used effectively in support of irrigation or agronomic object- 

ives. In the final analysis, any social problems which occur among Egyptian 

farmers that can be traced to any aspect of development processes underway 

will lead to a general negative reaction that can undermine the permanency 

of accomplishments. and the prospects for more. Experience has shown that 

using the assembly at the mosques on Friday, working through religious leaders 

and supporting local conceptions of morality by one's example is something 

irrigated agriculture experts must pay attention to. 

When attention turns to techniques for successful agriculture development, 

several matters deserve emphasis. A farmer's energetic participation in the . . 
development process will come primarily by his seeing personal value in its 

i 
accomplishments for him. If experts pay first attention to what farmers 

! , 
think their farm management problems are, what methods farmers consider 

appropriate, and what contributions technical expertise can make to these 
I 
I 

I 

within the limits of local resources, then there should be little trouble 

in getting the farmers attention. Once attention is obtained, the farmer's I 

extensive input to the solutions of these problems should be added. The 

simple rule of thumb is: never do for farmers what they could possibly do 

for themselves with your help, and never encourage them to undertake efforts 

that cannot be successfully replicated by farmers once they have learned 

how they are done. This enables innovations to diffuse through the national 

agricultural sector at the hands of farmers, and builds in a "safety valve" 

for screening out innovations which will likely not work out well. 

Whenever a new practice can be demonstrated in adyance of its trial appli- 
I cation, it should be. Similarily, it should be explained as fully as the , 
I 

farmer's level of understanding will allow. The use of a variety of the most 



visual and enjoyable educational techniques available results in the greatest 

comprehension. With this understanding comes the ability to explain to 

others, and to find modified applications of the technique thus adding to 

its value. 

From small successes the farmers experience comes pride and enthusiasm for 

more of the same. In this way, simple development efforts in time lead to 

more ambitious ones that may be more basic to the development of irrigated 

agriculture. Encouraging three neighbors to cooperate in uniform leveling 

of their adjacent fields, for instance, may be a significant step toward 

getting all farmers on the watercourse to develop a schedule for their 

irrigations. Although the process may be a slow and indirect path to 

achieving those objectives the experts in the process value, it is often 

the only way to be effective in the longer run. 

Since the data considered here show Egyptian farmers and officials in the 

areas of Egypt Water Use Project activities to have a developed understanding 

of and preference for the strategies and tactics discussed here, and elabo- 

rated in the development process literature, the major implications for 

development success among the farmers seem to be: respect them, their 

desires, their ideas and their efforts; work with them primarily as a resource 

person, and in time the fruits of the partnership for progress should be a 

wide range of specific benefits f o ~  all parties concerned. 



END NOTES 

1. M.S. Sallam is Soctology Group Leader, Egypt Water Use & Management Project, 
Cairo; E.C. Knop is Associate Professor of Sociology, Colorado State 
University, USA; S.A. Knop is Staff Researcher, Colorado Commission on 
Higher Education, USA and an independent Adult and Extension Education 
Specialist. 

2. Of the numerous sources that elaborate on this interpretation, the following 
represent ones which develop the idea and its implications in somewhat 
different ways: Ronald Lippit, Jean Watson and Bruce Westley, The Dynamics 
of Planned Change, New York: Harcourt Brace, 1958; R.R. Carkhuff, The - 
Development of lluman Resources, New York: Holt, Reinhart and Winston, 1969; 
C.G. Bennelo and D. Roussapoulos, The Case for Participatory Democracy, New 
York: Grossman (Viking), 1971; Denis Goulet, The Cruel Choice, New York: 
Atheneum, 1973; Harvey A. Hornstein, et al., Social Intervention, New York: 
The Free Press, 1971; D.W. Thomas, et al., Institution Building, Cambridge, 
Mass.: Schenkman, 1972; Szyman Chodak, Societal Development, New York: 
Oxford University Press, 1973. 

3. Good summaries of these ideas from somewhat differen disciplinary perspectives 
are: H.C. Sanders, The Cooperative Extension Service, ~n~lewood Cliffs, 
New Jersey: Prentice-Hall, 1966; M.S. Knowles, The - Modern Practice of Adult 
Education, New York: Assofcation Press, 1970; Arensberg and Niehoff, Op. Cit.; 
Ronald G. Havelock and Mary C. Havelock, Training for Change Agents, Ann Arbor, 
Michigan: Institute for Social Research, University of Michigan, 1973. 

4. Note, particularly: Conrad Arensbe~g and Arthur Niehoff, Introducing Social 
Change, Chicago: Aldine, 1964. W.G. Bennis, K.D. Benne and R. Chin, eds., 
The Planning of Change, New 'fork: Holt Rinehart and Winston, 1969; H.C. 
Sanders, ed., op. cit. 

5. This position is outlined in portions of S. Chodak, Societal Development; 
New York: Oxford University Press, 1973. 

6. Note D.W. Thomas, et al., Institution Building, 1972. 

7. See E. Wilner, Gathering the Winds; Baltimore: Johns Hopkins University Press, 
1975; W. ~ i d d l e a n d e  Community Development Process; N.Y. Clolt, 
Rinehart and Winston, 1965; Arensberg and Niehoff, op cit. 

8. For background and proposals, see: Mohamed Kame1 Hindy, et al., Egypt: - - 
blajor constraints to Increasing Agricultural Productivity, washington, D.C. 
USAI'D (Foreign Agricultural Economics Report No. 120), 1976; H.A. El-Tobgy, 
Contemporary Egyptian Agriculture, Cairo: Ford Foundation, 1976; Elias H. 
Tuma, "Population, Food and Agriculture in the Arab Countries," Middle 
East Journal, 28 (3), 1974. 



9. The E.W.U.P. approach is consistent with that called for by Gekee Y. Wickham, 
"The Sociology of Irrigation: Insights from a Philippine Study," Teaching 
Forum of the Agricultural Development Council, New York (No. 31), 1973, p. 2ff. 

10. Note Wayne Clyma, Max Lowdermilk and Gil Corey, "Rapid Technology Transfer 
for Improvement of On-Farm Water Management by a Research-Devclo~smcnt Process," 
Fort Collins, Colo.: Engineering Research Center, Colorado State University, 
1978. 

11. When case study of common research units is done by disciplines with quite 
different data needs and methodological traditions, it is usually necessary 
for all to compromise some desires for case selection criteria so that 
comparable observations are available for cross-disciplinary analysis. This 
situation prevailed here. 
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Staff Paper #25 

POPULATION GROWTH AND DEVELOPMENT l'N EGYPT: 
FARMERS' AND RURAL DEVELOPMENT OFFICIALS PERSPECTIVES 

E. C. Knop, M, S. Sallam and S. A. Knop 

One gets the impression from causal conversations with sundry Egyptian 

officials and representatives of the rural and urban lay populations that 

most Egyptians do not believe the nation faces a "population problem" or, 

more correctly, that it does not suffer from over-population presently, and 

will not in the near future. Beyond that, no one hazards a guess. 

Frequent comments on the topic indicate a C O ~ ~ O I ~  realization that high 

rural-to-urban internal migration flows are problematic, but most people seem 

not to sense the connection between this and the rate of national population 

grouth. Similarily, one is often told that no one in the country is starving 

(doubtless a correct assertion:, a11d that in many occupational srctors,like the 

skilled trades and seasonal agricultural labor, there are actually dcficits of 

people. \\'hat is needed, one is told. i s education and manpower redistribution 

of occasional pockets of silperfluous people, bringing the natiorial population 

back into good balance. Occasionally, one even hears the stronger Soviet version 

of this some basic arguement: that what appears to be a problem of over-popula- 

tion is really a problem of economic inequality which can be solved by restruc- 

tiring the n;itic)nal sncio-economic system (a doctrine no ic!nger a c c p e t e d  b;. the 
C1 

Chinese communists or several Eastern European Socialist States).' 

Whatever else they say, most Egyptians give the impression that they 

sinply do not think much about the consequences of national popl~lation growth. 

And when prompted to reflect on the matter, they seem to typjcally take a 

rather private and fatalistic position: what 1 do in my family is my business; 

what others do in their family is their business; and what happens in our 

nation of families is God's business. 



Given t h e s e  impress ions ,  one would expec t  t h a t  popular  unders tanding of  

and concern about one o f  t h e  ve ry  important  bu t  most s u b t l e  dimensions of  

popu la t i on  growth - i t s  e r o s i v e  e f f e c t s  on n a t i o n a l  development ga in s  and 

p o t e n t i a l s  - would be n e l i g a b l e .  Upon reviewing da t a  c o l l e c t e d  i n  1978 

and 1979 a s  a p a r t  o f  a major r u r a l  development p r o j e c t  i n  Egypt, w e  were 

s u r p r i s e d  t o  d i s cove r  t h a t  i m p r c s s i o ~ ~ s  can be mis lead ing ,  and t h a t  t h e  m a t t e r  

o f  Eg) .pt ianls  p e r s p e c t i v e s  on popu la t i on  growth deserves  more c a r e f u l  s c r u t j n ) , .  

Survey d a t a  we c o l l e c t e d  from a  r e p r e s e n t a t i v e  sample of  farmers  i n  t h r e e  

r e g i o n s  of Egypt ( ranging  from Upper Egypt t o  t h e  n o r t h - c e n t r a l  D e l t a ) ,  and 

from o f f i c i a l s  s e rv ing  t h e  r u r a l  development i n t e r e s t s  o f  t h e s e  t h r e e  a r e a s  

from t h e  l o c a l  t o  n a t i o n a l  l e v e l s  shows: 

(A) S i x t y - t h r e e  p e r c e n t  o f  t h e  farmer  sample cons idered  c o n t r o l l i n g  

popu la t i on  growth a  most impor tan t  and e s s e n t i a l  s t r a t e g y  dimension 

f o r  ach iev ing  development of v i l l a g e s  l i k e  t h e i r s  ( r a t ed  a  sub- 

s t a n t i a l l y  h i g h e r - p r i o r i t y  concern t h a n  having more money o r  c r e d i t  

a v a i l a b l e i n  t h e  v i l l a g e s  f o r  i n s t a n c e ) ;  

( B )  Seventy-s ix  pe rcen t  o f  t h e  o f f i c i a l  sample agreed t h a t  c o n t r o l l i n g  

popula t ion  growth was a  most impor tan t  and e s s e n t i a l  dimension of  

r u r a l  development ( r a t e d  s u b s t a n t i a l l y  h i g h e r - p r i o r i t y  than  having 

more money o r  ne\< l o c a l  i n d u s t r y  a v a i l a b l e  f o r  t h e  v i ! l ages ,  f o r  

i n s t a n c e ) .  

I t  is o u t s i d e  t h e  scope of t h i s  paper  t o  answer t h e  ques t i on  of whether 

E g g t  s u f f e r s  from two h l g h  a b i r t h  r a t e ,  o r  t o  even f u l l y  explnre  t h e  complex 

r e l a t i o n s h i p  between popula t ion  growth and development p r o g r e s s .  A t  t e l l t ion 

h e r e  w i l l  focus  on persona l  c h a r a c t e r i s t i c s  o f  t h o s e  fa rmers  and o f f i c i a l s  

who a r e  most and l e a s t  convinced t h a t  popu la t i on  growth c o n t r o l  should be a  

major f e a t u r e  of Egypt's n a t i o n a l  development p roces s ,  so  t h a t  program i n s i g h t s  

and imp l i ca t i ons  can be drawn. 

The Nat iona l  S i t u a t i o n  

Egypt ' s  b i r t h  r a t e  i s  high by world s t anda rds  (38 p e r  1000 popu la t i on  

p e r  year  a s  compared with  35 f o r  I n d i a ,  27 f o r  t h e  P e o p l e ' s  Republic o f  China,  



I 5  f o r  t h e  US and 10 f o r  t h e  Fed. Rep. of Germany) .3  Also high i s  Egypt ' s  

de t e rmina t ion  t o  develop i n  an expedien t ,  o r d e r l y  and balanced f a s h i o n .  I n  

many r e g a r d s ,  good p rog re s s  i s  being made i n  t h e s e  development e f f o r t s ,  due 

t o  yea r s  of sy s t ema t i c  t e c h n i c a l  achievements.  Commensurate achievements i n  

some o t h e r  a s p e c t s  of  Egyptian l i f e  have lagged behind, however. Ra t iona l  

popula t ion  p lanning  achievements i s  one such ca se .  Upon reviewing t h e  

n a t i o n s  balanced development p rog re s s  s i n c e  t h e  1952 n a t i o n a l  r e v o l u t i o n ,  

many e x p e r t s  and laymen a r e  l e f t  wondering why a  subs tan t ia l ly - improved  l i f e  

f o r  t h e  average  Egyptian seems so  evas ive .  Cons is ten t  with t h e  s p i r i t  of  

Presedent  S a d a t ' s  " c o r r e c t i v e  r evo lu t ion , "  many seem t o  be concluding t h a t  

n a t i o n a l  popu la t i on  growth i s  p a r t  o f  t h e  reason which deserves  a d d i t i o n a l  

a t t e n t i o n .  

Some d a t a  h e l p  t o  c l a r i f y  t h e  p i c t u r e .  Egypt 's  i n d u s t r i a l  p roduct ion  

has  increased  635% from 1951 t o  1977; 244% of  t h i s  i n c r e a s e  has  occured 

s i n c e  1 9 6 5 . ~  Processed food s t a p l e s ,  on t h e  o t h e r  hand, have shown l e s s  

s p e c r a c ~ l l a r  i ncreases  . Sugar product ion ,  f o r  i n s t a n c e ,  increased  60$, be? w e n  

1951 and 1977, and n a t i v e  whole cheese product ion r o s e  26% dur ing  t h e  pe r iod ,  

. t o  c i t e  but  two s p e c i f i c  examples of  s t a p l e s  on which o f f i c i a l  f i g u r e s  a r e  

p b l i s h e d .  A l l  a g r i c u l t u r a l  p roduct ion  r o s e  457% dur ing  t h e  1951 -1937 pe r iod ,  

according t o  o f f f i c a l  f i g u r e s ,  bu t  a g r i c u l t u r a l  expor t s  have a l s o  increased  

s u b s t a n t i a l  1 y (compared with a  145% t o t a l  a g r i c u l t u r a l  p roduct ion  i n c r e a s e  

between 1972 and 1976, t h e r e  has  been a  2752 i n c r e a s e  i n  animal products  

expor t s ,  a 127% i n c r e a s e  i n  vege t ab l e  products  expor t s ,  and a  1288 i n c r e a s e  

i n  expor t s  of  prepared f o o d s t u f f s  dur ing  t h e  l a s t  f i v e  yea r s  on which o f f i -  

c i a l  p : ~ b l i s h e d  d a t a  I s  a v a i l a b l e ;  information i s  no t  a v a i l a b l e  f o r  t h e  e n t i r e  

27-year pe r iod )  .' During t h e  1952-1977 pe r iod ,  Egypt 's  popula t ion  grew from 

approximately 21 m i l l i o n  people  t o  about 39 m i l l i o n  (p4-ARE). C l e a r l y ,  

p r cg re s s  i s  being mad! . but  equal l ) .  c l e a r l y ,  t h e  c o u n t r y ' s  developmental 

ga ins  must be spread among many more people ,  s u b s t a n t i a l l y  reduc ing  pe rcap i t2  

b e n e f i t s .  

- 
Recent i n t e r n a t i o n a l  d a t a  show Egypt 's  p e r c a p i t a  Gross Nat iona l  Product 

a t  $280 (1974) wi th  t h e  1965-1974 p e r c a p i t a  GNP growth r a t e  a t  1%. During 



t h i s  same p e r i o d ,  accord ing  t o  o f f i c i a l  Egypt ian d a t a ,  t h e  average  annual 
7  

popu l a t i on  growth was about 2.3O*. Although b i r t h  r a t e s  f e l l  s l i g h t l y  between 

1951 and 1965 (45 .2  t o  4 1 . 7 ) ,  s o  d i d  d e a t h  r a t e s  du r ing  t h e  p e r i o d  (17 .8  t o  

14 .1 ) .  During t h e  l a s t  10 y e a r s  f o r  which d a t a  a r e  a v a i l a b l e ,  t h e r e  ha s  been 

very  l i t t l e  change i n  t h e  Egypt ian b i r t h  r a t e  (38.2  t o  37.7)  wh i l e  t h e  d e a t h  
8  

r a t e  h a s  dropped t o  11 .8  (1977).  Accordingly,  n a t u r a l  i n c r e a s e  r a t e s  a r e  now 

a t  about  t h e  same l e v e l  a s  t h e y  were i n  1960 (25 .9 /26 .0) ,  t h e y  a r e  no t  much 

lower t han  t hey  were i n  1952 (27 .4 ) ,  and t h e y  a r e  c o n s i d e r a b l y  h i g h e r  t han  

they  were i n  1970 (20 .0) .  
9  

S ince  1966, Egypt h a s  had a t  l e a s t  a  nominal n a t i o n a l  f ami ly  p l ann ing  

program. I t  h a s  been approached l a r g e l y  a s  a  medical  s e r v i c e  f o r  t h e  popula-  

t i o n .  Occasional  i n fo rma t ion  campaigns have a l s o  been conducted i n  r a t h e r  

low-key f a s h i o n .  In  t h e  p a s t  s e v e r a l  y e a r s ,  however, prominent Egypt ians  

( i nc lud ing  P r e s i d e n t  S a d a t ' s  wi fe )  have begun t o  f o r c e f u l l y  and p u b l i c l y  

promote f ami ly  p lann ing  concep t s .  A c u r r e n t  i n c r e a s e  i n  o f f i c i a l  a t t e n t i o n  

t o  t h e  m a t t e r  (encouraged by i n d u s t r i a l l ' d o n o r  na t i ons "  t o  Egyp t ' s  development') 

i s  c h a r a c t e r i z e d  by c a u t i o n  perhaps  because of uneas ine s s  w i th  t h e  p o s s i b l e  

p o l i t i c a l  consequences o f  t o o  f a s t  and f o r c e f u l  a campaign. Probably c a u t i o n  

i s  j u s t i f i e d  i n  a  n a t i o n  where c h i l d r e n  and f ami ly  l i f e  a r e  s t r o n g l y  va lued ,  

and where a  r e l i g i o u s  r e v i v a l  i s  i n  p roce s s ,  wi th  both t h e  m a j o r i t y  I s l a m i c  

and m i n o r i t y  Copt ic  C h r i s t i a n  f a i t h s  t r a d i t i o n a l l y  having evidenced pro-  
10 

n a t c l i s t  t endenc i e s .  

In r e c e n t  months, Egypt ian newspaper head l i ne s  announcing new a s p e c t s  

~f government p i a n s  and prcgr~mis  ay;;ear s e v e r a l  - t imes v:ee!:l>., d i s c r e t e  famll:  

p lann ing  p o s t e r s  a r e  be ing  produced and d i ssemina ted  about  t h e  coun t ry ,  and 

two new h i g h - l e v e l  popu l a t i on  commissions (one f ami ly  p l ann ing  r e s e a r c h  and 

one program implementation p lann ing)  have been c r e a t e d  t o  p a r a l l e l  an i n t e r n a l  

in ig ra t ion  commission e s t a b l i s h e d  t h e  p r ev ious  y e a r .  

I t  i s  impor tan t  t o  n o t e  t h a t  t h e  p o l i c y  s h i f t  toward t r y i n g  t o  i n f l uency  

p u b l i c  awareness  i s  an impor tan t  advent f o r  a  nat . ion t h a t  h a s  h e r e f o r e  



concent ra ted  on bu i ld ing  i t s  fami ly  planning h e a l t h  s e r v i c e  i n f r a s t r u c t u r e .  

The d a t a  t o  be  repor ted  below sugges t  t h a t  t h e  n z t i o n  i s  ready f o r  a  more 

v igorous  and complete n a t i o n a l  approach, and t h a t  t hey  a r e  a l r eady  b a s i c a l l y  

aware of and sympathetic wi th  i t s  imp l i ca t i ons  f o r  n a t u r a l  development. 

Farmer/Off ic ia l  Survey Ra t iona l e  and Methods 

When planning surveys of Egyptian farmers  and o f f i c i a l s  i n  s e v e r a l  

a r e a s  o f  Egypt where an i r r i g a t e d  a g r i c u l t u r e  development p r o j e c t  would 

work t h e  s o c i o l o g i c a l  support  group of t h e  Egypt Water Use & Management 
1 

P r o j e c t  ( E W U P ~  e l e c t e d  t o  add a  few items t o  in te rv iew/ques t  jonna i re  

schedules  intended t o  g i v e  information on how important  respondents  con- 

s ide red  v a r i o u s  r u r a l  development s t r a t e g i e s  r e l a t i v e  t o  one ano the r .  

These ai ternat ive/supplemented s t r a t e g i e s  inc luded  such a s :  increased  youth 

and a d u l t  educat ion o f f e r i n g s ,  government r u l e s  r e q u i r i n g  charged persona l  

behaviors ,  i nc reas ing  l o c a l  l e a d e r s h i p  e f f e c t i v e n e s s ,  improving t h e  mora l i t y  

of community l i f e ,  and so  f o r t h  a t  g r e a t  l e n g t h .  One such developrr,snt 

s t r a t e g y  i tem included was: c o n t r o l l i n g  popula t ion  growth. The response t o  

t h i s  i tem has  a l r eady  been in t roduced  above; it  i s  compared f u l l y  with o t h e r  

s t r a t e g y  i tems i n  another  r e p o r t .  
12 

For p r e s e n t  purposes ,  i t  should s u f f i c e  

t o  i n d i c a t e  t h a t  d a t a  from t h i s  i tem and from many o t h e r  a t t i t u d i n a l  and 

demographic i tems which were c o l l e c t e d  provided t h e  oppor tun i ty  t o  s tudy  

v a r i o u s  c h a r a t e r i s t i c s  of  farmers  and o f f i c i a l s  who expressed g r e a t e r  o r - l e s s e r  

concern about populat ion growth on r u r a l  development processes .  

TWG s e t s  of ana lyses  a r e  r e p o r t e d  he re .  F i r s t  personal  backgrourld, 

s t a t u s  and genera l  a t t i t u d e  c h a r a c t e r i s t i c s  a r e  compared wirh respondents '  

answer t o  t h e  popula t ion  growth ques t i on .  Th i s  provides  a  pre l iminary  pro-  

f i l e  of t hose  who show g r e a t e s t  understanding and concern about t h e  i s s u e .  

Second, we cons ider  r e l a t i o n s h i p s  between t h e  expressed concern about popula- 

t i o n  growth and eva lua t ions  of  t h e  app rop r i a t enes s  o f  va r ious  change s t r a t e g i e s .  

This  a n a l y s i s  p rovides  some i n s i g h t s  i n t o  what respondents  with g r e a t e r  and 

l e s s e r  s e n s i t i v i t y  t o  t h e  popula t ion  i s s u e  t h ink  e f f e c t i v e  and prudent  a s  a  



basis for ameliorative actjon. 

All variables which could be justifiably analyzed using bivoriate Peorson 

product-moment corelations were treated in that way (eg., all that represented 

ordered metric or interval level measurement). The few nominal-level variables 

which were included were analyzed by cross-tabulation procedures. All variables 

for which data were collected and which held any potential for being conceptually 

related to respondent's perspectives on population growth or its management 

strategies were entered into the analysis. Several matters need emphasis in 

this regard. First, a much broader set of data on personal background, status 

and attitudes characteristics were collected from farmers than from officials, 

enabling a more complete profile of farmers who are concerned about population 

growth. Accordingly, the farmer and official profiles are not intended as 

strictly comparable; we consider the officials profile to be complementary to 

that of the farmers, and of secondary importance. 

Second, emphasis is given here to relationships showing a statistically 

significant.difference within farmer and official categories. Some non-signif- 

icant relationships of greater interest will be noted in the narrative dis- 

cussion, but most non-significant relationships will not be noted. The reason 

for this is that we seek to identify differentiating characteristics found in 

the farmer and official samples that are associated with greater or lesser 

concern about population growth. It is important to understand that many 

conceptually-important relationships examined showed no empirical relationship 

onl). because some explanatory   variable^'^ which were examined showed enough 

consistency in res7onse patterns that they actually functioned nore as constants 

than variables. For instance, if 9Sn0 of respondents considered education to 

be important as a development strategy, we could expect no significant difference 

to be apparent when relating views on eduction with those on population growth. 

lt'hile the data would demonstrate perceptions on education to be an important 

development concern, it would not be a "differentiating characteristics" helping 

to explain why some people are more concerned about population growth and 

others less so, or how those who are concerned about growth differ from those 

who do not on the use of education as a development strategy. (Relevant data 



and interpretations of the non-differentiating sort are presented in another 

report). 13 

Concerning methods of data collection the farmer sample was interviewed 

in three successive rounds of questions beginning in the Spring of 1978 and 

concluding in the Fall of 1979. Interviews were conducted in colloquial Arabic 

by Egypt Water Use 6 Management Project field team sociologists trained and 

supervised by the project's senior sociologists (the first two authors here). 

The first interview largely concerned personal identification information as 

well as agronomic and irrigation practices followed by case study farmers. 

It used primarily open-ended questions. The second round represented more 

conventional measurement of social participation, leadership, communication, 

organizational matters, and some follow-up focused attitude questions on 

agricultural and irrigation practices and policies. This interview schedule 

contained mostly structured items with relatively few open-ended questions. 

The third round of interviews focused on perceptions of appropriate develop- 

ment strategies and tactics, and other general attitude matters like community 

satisfaction, general receptiveness to innovation and change processes, self- 

confidence in decision-making, perceived community factionalism, collective-/ 

self-orientation, etc. The third round consisted entirely of forced-choice 

items, frequently using likert-type agree-disagree response categories. 

Study sites focused on the Giza Governorate villages of Beni Magdoul and 

Kafret Nassar (N=23) near Cairo; the Kafr El Sheikh Governorate village of 

Abu Rayah (N=20) in the north-central Delta region; and the Idinya Governorate 

villzge of Abueha (N=33), near Abu @uorcas in northern Upper Egypt. These 

sites were selected to represent varing conditions in the more-populated rural 

areas of the nation. 

l'hc questionnaire used for collecting data from officials consisted of 

some personal background and occupational service data and the majority of 

items contained on the third round farmer schedule noted above. Officials' 

instruments were hand-delivered, explained, and later retrieved by senior or 



field team project sociologists. The official sampling frame was structured 

to provide balanced representation of the following types of persons: 

(A) those serving the rural development interests of each field site noted 

from positions in the Ministry of Irrigation, the Ministry of Local Affairs, 

and various branches of the Ministry of Agriculture, including the cooperative 

societies and extension service, and the Village Bank system; (B) those 

representing the most-local through Governorate levels of service for these 

areas; (C) those representing national-level service to rural development, 

including national-level ministry officials, national research institute 

personnel, and university professors who teach, conduct research and advise 

on policy in areas related to rural development. 

During the Fall of 1979, approximately 100 officials were invited to 

participate in this phase of the study (to keep the number of cases as com- 

parable as possible with the farmer sample), and virtually none declined. 

Eighty-eight completed forms were returned by the time data had to be coded 

for analysis in late December. We are most grateful for the excellent coopera- 

tion these officials, and the case study farmers, gave us in this research. 

Findings 
- .  - .  -.- - - - 

Table 1 summarizes responses of farmers and officials to the population 

growth item by separate subpopulation. Most apparent here are the following 

patterns : 

(1) Respondent in the Giza and Kafr El Sheikh Governorates are very 
' 

evenly divided between thinking population growth control is a very 

important matter and thinking it is not at all important; rather 

few of them think it a matter of only some importance for rural 

development advances. 

( 2 )  The vast majority of Minya farmers consider growth limitation very 

important; none consider it of no importance. 

(3)  Three of four officials consider growth control very important as 

a part of rural development strategies; very few think it unimportant. 

There is no significant subsample differences among officials. 

A noteworthy implication of this set of data is that farmers in Lower Egypt 



Table 1. Farmers' and Officials' Judgement of the Importance of - - 
Population Growth Limitation as a Rural Development Strategy 

By Geographical Area in Percents. 

Subs amp 1 e 

Farmers : 

Giza Gov. 
Kafr El 
Sheikh Gov. 
Minya Gov. 

Total (N) 

Officials: 
. ~ 

Giza Gov. 

Kafr El 
Sheikh Gov. 

Most Somewhat Of No 
Important/ Important Importance 
Essential 

Total (N) 

hlinya Gov. 7 0 2 0 

National-level 7 0  7 2 

Total (N) 76 ( 6 6 )  
- -- . . -- 18 (16) 



appear  t o  f e e l  more s t r o n g l y  about t h e  growth c o n t r o l  i s s u e  i n  a  pro  o r  con 

f a sh ion  (eg . ,  r e l a t i v e l y  few f e e l  i t  moderately impor tan t ) ,  whereas t h i s  does 

n o t  seem t o  hold i n  Upper Egypt, o r  among o f f i c i a l s .  More i n s i g h t  i n t o  t h i s  

i s  provided by d a t a  t o  be  examined. The p r e s e n t  po in t  i s  t h a t  i n  Lower Egypt, 

a  f a 7 i l y  planning p u b l i c  awareness campaign may expect  t o  meet with both s o l i d  

support  and cons iderab le  i nd i f f e r ence - to -oppos i t i on  from farmers .  ( I ln for tuna te ly ,  

t h e  wording of t h e  "no importance" response  ca tegory  does no t  permi t  us  t o  know 

whether t hose  responding i n  t h i s  way a r e  i n d i f f e r e n t  o r  opposed, a l though 

probably both p o s i t i o n s  a r e  r e p r e s e n t e d ) .  In  Upper Egypt, and among o f f i c i a l s ,  

on t h e  o t h e r  hand, most can be  expected t o  support  a  fami ly  planning p u b l i c  

awareness e f f o r t .  In  l i g h t  of t h e  Lower Egypt responses ,  c a u t i o n  and prudence 

i n  launching a  nat ion-wide campaign seems j u s t i f i e d ,  whereas a l l  d a t a ,  t aken  

t o g e t h e r ,  i n d i c a t e s  a  d e s i r e  o f  t h e  m a j o r i t y  t h a t  popula t ion  growth c o n t r o l  b e  

a ma t t e r  o f  high p r i o r i t y .  

Concerning farmer c h a r a c t e r i s i t i c s  d i f f e r e n t i a t i n g  t h o s e  who cons ider  

popu la t i on  con t ro l  important  from t h o s e  who do n o t ,  we begin with s eve ra l  pe r -  

sona l  "demographic" v a r i a b l e s  l i k e  age ,  educa t ion  and socio-economic s t a t u s .  

Age i s  s i g n i f i c a n t l y  r e l a t e d  t o  concern about growth (Pearson r = . 2 8 ;  

p r o b a b i l i t y  of chance occurance = .007 by Z t e s t ) ,  wherein t h e  o l d e r  farmers  

a r e  more i n c l i n e d  t o  cons ide r  it important  s t r a t e g y  m a t t e r ,  and younger farmers  

more i n c l i n e d  t o  t h ink  i t  unimpor tan t .  Perhaps having a l r eady  completed o n e ' s  

fa mil>^, o r  having younger c h i l d r e n  t o  a t t e n d  t o  a t  an o l d e r  age,  changes o n e ' s  

pe rpec t ive .  Or, perhaps t h e  g r e a t e r  h i s t o r i c  pe r spec t ive  of watching changes 

and n a t i o n a l  gro~qth o17er the y e a r s  c o n d i t i o n s  one ' s  views. K h a t e ~ e r  th: c a s e ,  

t hose  wi th  l e s s  personal  reason  t o  be concerned about growth a r e  t h e  most 

concerned, while t hose  who have more o f  t h e i r  l i v e s  remaining,  and who a r e  

more l i k e l y  t o  f a t h e r  c h i l d r e n ,  appear  l e s s  convinced growth l i m i t a t i o n  i s  

impor tan t .  A s  long a s  o l d e r  v i l l a g e r s  con t inue  t o  have some i n f l u e n c e  over 

t h e i r  less-concerned j u n i o r s ,  t hey  have an important r o l e  t o  p l ay  i n  a  p u b l i c  

awareness e f f o r t .  I f  t h e i r  s o c i a l  i n f l u e n c e  decreases ,  however, t h e i r  own 

views become r a t h e r  i r r e l e v a n t  t o  a c t u a l  growth p a t t e r n s .  

No empir ical  r e l a t i o n s h i p  was observed i n  t h e s e  d a t a  when t o t a l  number 

of  c h i l d r e n  i n  t h e  household, t o t a l  male c h i l d r e n ,  t o t a l  female c h i l d r e n  o r  



t o t a l  r e s i d e n t s  i n  t h e  household were used a s  independent v a r i a b l e s .  The 

f a rmer ' s  gene ra l  family r e s idence  p a t t e r n  was s i g n i f i c a n t l y  r e l a t e d ,  however 

( r= .28 ;  p=.007) ,  wherein those  l i v i n g  with o t h e r  extended family members i n  

a common household were l e a s t  concerned with popula t ion  growth, and those  

l i v i n g  s e p a r a t e l y  a s  a nuc lea r  family were more i n c l i n e d  t o  t h ink  it impor tan t .  

Years of formal schooling completed y ie lded  t h e  expected r e l a t i o n s h i p  

( r= .25;  p=.017) .  wherein those  with more educat ion were more l i k e l y  t o  be 

concerned with consequences of  popula t ion  growth. Although t h e r e  is an inve r se  

r e l a t i o n s h i p  between age and educat ion i n  r u r a l  Egypt, r e l a t i v e l y  few farmers  

have much formal educat ion ( i n  t h i s  sample, 63% no schooling;  75% none beyond 

primary 01; 91% l e s s  than  secondary school complet ion) .  Therefore  it i s  n o t  

s u r p r i s ; . .  :hat more-educated farmers ,  who t end  t o  be younger, s h a r e  t h e  popula- 

t i o n  concerns of o l d e r  persons ,  whose educat ion has more l i k e l y  been an informal 

one. No s i g n i f i c a n t  r e l a t i o n s h i p  was observed between b a s i c  l i t e r a c y  and concern 

about popula t ion  growth (71% of t h i s  sample were i l l i t e r a t e ) .  

No s i g n i f i c a n t  r e l a t i o n s h i p s  were observed when amount of land opera ted  

o r  owned were compared wi th  concern about growth, nor was whether t h e  farmer 

held another  job i n  a d d i t i o n  t o  farming. In  f a c t ,  t h e  only  socio-economic 

v a r i a b l e  used t h a t  showed a s i g n i f i c a n t  r e l a t i o n s h i p  - number of  c a t t l e  owned, 

a s  one s u r r o g a t e  v a r i a b l e  f o r  wealth ( r= .26;  pz.012) - l eaves  i t  unc lea r  whether 

having more weal th i n  c a t t l e  i s  a cause o r  consequence of  concern about growth, 

i f  c a u s a l l y  r e l a t e d  a t  a l l .  Most probably, so~io-economic  s t a t u s  i s  causa l ly  

i r r e l e v a n t  t o  t h e  popula t ion  m a t t e r  i n  r u r a l  Egypt. 

Several  v a r i a b l e s  examining o n e ' s  p re sen t  o r  p a s t  s t a t u s  a s  a l o c a l  

e l e c t e d  o f f i c i a l  o r  a s  an informal  l eade r  i n  th'e v i l l a g e  showed no s i g n i f i c a n t  

r e l a t i o r s h i p  wi th  concern f o r  popula t ion  growth. One's d e s i r e  f o r  more leader -  

s h i p  than  p r e s e n t l y  he ld ,  however, was i n v e r s e l y  r e l a t e d  ( r =  - .19 ;  p=.050) ,  with 

t hose  wishing more in f luence  being l e s s  l i k e l y  t o  t h ink  growth c o n t r o l  important .  

Presumably p r e s e n t  informal l eade r sh ip / in f luence  p a t t e r n s  i n  Egyptian v i l l a g e s  i s  

independent of concern about popula t ion  growth. I m p l i c i t l y ,  l e a d e r s  a r e  no more ' 

o r  l e s s l i k e l y  t o  s e e  growth con t ro l  a s  important-or unimportant- t han  o t h e r  

community members on average.  



A series of 25 items dealing with personal and family patterns in use of 

the mass media (radio, n', newspapers and magazines) yielded only two signif- 
icant corelations. One of these showed that those who were more avid fans of 

radio serials and plays were less inclined to think population control strategies 

were important (r=.25; p=.015). The other showed those who got more information 

from newspapers (by themselves or through other family members) also had greater 

concern about population growth (r=.?3; p=.026). By implication, subtle gro\(th 

limitation messages conveyed in media dramatic programs, and more direct news- 

paper coverage geared to encouraging family discussion, seem the most effective 

way to initially use the media for increasing public awareness of family planning 

goals. Since the Egyptian mass media has not been used much in this way to date, 

it is not surprising that significant corelations are largely absent. 

Several community participation items were likewise considered with no 

significant corelations occurinp. There appears no relationship between concern 

about population growth and attendance at village wedding celebrations of 

non-relatives, attendance at funerals of non-relative, or the f-eqi~ency of 

participation in village religious observances and celebrations. This is 

consistent with the findings on community leadership and growth sensitivity 

(above), and suggests civic-mindedness is presently unrelated, pro or con, hlith 

a desire for population control strategies. Similarily, no significant associa- 

tior, occured between a desire to out-migrate from one's present village and 

concern about population growth. Such findings are typical of settings as 

ichich awareness about the consequences of growth on development progress are 

at a rudimentary, or "first stagct' level. At this pre-action level, awareness 

i ~ ,  largel). undefined and intuitive. Accordingly, efforts to develoj-  aliareness 

in the population by means of providing acceptable rationales justifying personal 

concerns will contribute to individual's clarifying and concretiving their 

thinking on the subject. This is a usually precondition for feeling prepared 

to discuss the topic with other people, and for taking personal family planning 

action. 

Several items on family patterns were considered in the analysis. No 



s i g n i f i c a n t  r e l a t i o n s h i p s  were noted between a  growth concern and number of 

l o c a l  f a m i l i e s  r e l a t e d  t o  s e l f  o r  wi fe ,  number of r e l a t e d  f a m i l i e s  wi th  which 

r e g u l a r  v i s i t s  were exchanged, o r  number of r e l a t e d  f a m i l i r s  with whom animals ,  

machines o r  labor  were exchanged. The b a s i s  on which such exchanges u e r e  

conducted showed s i g n i f i c a n c e  i n  a l l  con tex t s ,  however. Those kho u s u a l l y  

r.?ceived o r  gave r e n t  o r  pay f o r  animal and implement exchanges were l e s s  

i nc l ined  t o  th ink  growth con t ro l  important ( r= .35;  p=.001) ,  and those  p u t t i n g  

labor  exchange on a  monitary b a s i s  were l e s s  concerned about growth ( r= .20;  

p=.044) .  Th i s  i n t e r e s t i n g  f ind ing  i s  e a s i e s t  t o  expla in  i n  terms of  some 

a t t i t u d i n a l  d a t a  analyzed.  

Some s o c i o c u l t u r a l  va lue  i tems used a s  i n d i c a t o r s  o f  r ecep t iveness  t o  

innovat ion and change showed t h e  fol lowing s i g n i f i c a n t  r e l a t i o n s h i p s  with con- 

cern  about popula t ion  growth. Those t ak ing  t h e  f a t a l i s t i c  p o s i t i o n  t h a t  l i f e ' s  

events  a r e  con t ro l l ed  by people with more power than  o n e ' s  s e l f  so  why t r y  

changing more concerned ahout growth ( r= .30;  p=.004) .  However, t hose  who agreed 

t h a t  l i f e  around them was changing too  f a s t  thought popula t ion  con t ro l  was not  

important ( r= .21;  y= .035) ,  and those  who be l i eve  t h e  "old ways" a r e  gene ra l ly  

t h e  b e s t  ways thought growth l i m i t a t i o n  was unimportant ( r = . 2 4 ;  p=.018) .  I t  

appears ,  t h e r e f o r e ,  t h a t  t hose  favor ing  popula t ion  growth con t ro l  a r e  i n  some 

uays more des i rous  of change i n  g e n e r a l ,  b u t  t h a t  they f e c l  t h e i r  e f f o r t  i n  

promoting o r  support ing i t  i s  f u t i l e .  In  s h o r t ,  they a r e  f a t a l i s t i c  but  not 

t r a d i t i o n a l i s t i c .  Pcrhaps they favor  change but a r c  d i s c l i n e d  t o  do anything 

about it ( a s  i n  t h e  c a s e  of adopting t h e  newer p a t t e r n  of paying f o r  animals o r  

labor  provided b!. r e l a t i v e s )  because they  a r e  not su re  enough of t h e  conse- 

quences, o r  of t h e i r  reasoning ,  and so  ~ p t  f o r  p a s s i ~ e  i n a c t i o n .  

Several  s e l f - v e r s u s  c o l l e c t i v e - o r i e n t a t i o n  items a r e  c o n s i s t e n t  with t h i s  

reasoning .  Those th ink ing  growth l i m i t a t i o n  i s  important a l s o  b e l i e v e  people 

g e t  more by looking out  f o r  themselves r a t h e r  than t ry ing  t o  coopera te  f o r  

ga ins  ( r= .20;  p=.041) and t h a t  more can be accomplished by people working a lone  

r a t h e r  than  toge the r  wi th  o t h e r s  ( r= .32 ;  p=.003).  Since n a t i o n a l  growth l i m i t a -  

t i o n  can be achieved only by many people t ak ing  appropr ia te  personal  a c t i o n  i n  

conce r t s  it i s  probable  t hose  who a r e  more concerned about growth a r e  prepared 



t o  do t h e i r  p a r t ,  bu t  a r e  n o t  o p t i m i s t i c  about  a  s h i f t  i n  n a t i o n a l  growth 

t r e n d s .  In  r e s p o n s e  t o  a n  i t em a s k i n g  whether t h e  r e s p o n d e n t s  thought  t h e i r s  

and s i m l i a r  v i l l a g e s  could  t a k e  c a r e  o f  t h e i r  own problems,  t h o s e  concerned 

wi th  growth l i m i t a t i o n  s a i d  no ( r =  - . 3 3 ;  p = . 0 0 2 ) .  

Before  t u r n i n g  a t t e n t i o n  t o  what r e s p o n d e n t s  who f a v o r  po1,ulation growth 

l i m i t a t i o n  c o n s i d e r  t h e  most a p p r o p r i a t e  development chank:c s t r a t e g i e s ,  some 

comment on t h e  d i f f e r e n t i a t i n g  c h a r a c t e r i s t i c s  o f  o f f j c j a l s  co~tcclrncd about  

growth i s  needed s o  t h e i r  s t r a t e g y  p r e f e r e n c e s  can b e  meaning f u l l y  noted 

t o g e t h e r  w i t h  t h o s e  of t h e  f a n n e r s .  Most s imply :  t h e r e  were no d i f f e r e n t i a t i n g  

c h a r a c t e r i s t i c s  no ted  among o f f i c i a l s  on t h e  p o p u l a t i o n  i s s u e  f o r  any o f  22 

v a r i a b l e s  c o n s i d e r e d .  Given t h a t  t h e  v a s t  m a j o r i t y  o f  them t h o u g h t  growth 

l i m i t a t i o n  was v e r y  impor tan t  f o r  development p r o g r e s s ,  minor d i f f e r e n c e s  among 

them were n o t  p a t t e r n e d  enough t o  y i e l d  s t a t i s t i c a l  s i g n i f j c a n c e ,  t h u s  do no t  

j u s t i f y  comment. 

Some of  t h e  v a r i a b l e s  anal>-zed i n c l u d e d :  m i n i s t r y  and agency o f  p r e s e n t  

enp loynen t ;  l e v e l  o f  p o s i t i o n ;  h i g h e s t  e d u c a t i o n a l  l e v e l  a t t a i n e d ;  s u b j e c t  a r e a  

of  e d u c a t i o n a l  c o n c e s ~ t r a t i o n ;  major p r e s e n t  p r o f e s s i o n a l  d u t i e ~ ;  whether r e g u l a r  

c o n t a c t  w i t h  f a r m e r s  was involved i n  c a r r y i n g  o u t  t h e s e  d u t i e s ;  t o t a l  y e a r s  o f  

p r o f e s s i o n a l  s e r v i c e s  t o  r u r a l  development e f f o r t s ;  whetlrer the!. opera ted  a  farm;  

\,.hether t h e i r  p l a c e  o f  o r i g i n  was a v i l l a g e ,  town o r  urhan p l a c c ;  and what 

c a t e g o r y  of  p l a c e  t h e y  l i v e d  i n  now. None o f  t h e s e  f a c t o r s  a p p e a r  r e l a t e d  t o  

how i m p o r t a n t  t h e y  t h i n k  ~ o p u l a t i o n  l i m i t a t i a n  s t r a t e g i e s  a r e  t o  r u r a j  develop-  

n e n t  p r o g r e s s .  

Change S t r a t e g i e s  

A s e r i e s  o f  36 s e p a r a t e  i t e m s  summarizing f r e q u e n t  alternative/supplemental 

approaches  t o  pursu ing  developinental  changes  were p r e s e n t e d  t o  r e s p o n d e n t s .  

They were asked t o  e v a l u a t e  each i n  t e n s  o f  how h e l p f u l  o r  impor tan t  t h e y  

c o n s i d e r e d  it t o  be a s  p a r t  o f  a n  e f f o r t  t o  improve l i f e  c o n d i t i o n s  f o r  peop le  

i n  a  v i l l a g e  l i k e  t h e i r s  ( f o r  o f f i c i a l s ,  i n  Egypt ian  v i l l a g e s  i n  g e n e r a l ) .  

P o p u l a t i o n  growth c o n t r o l  s t r a t e g y  was one o f  t h e s e  i t e m s .  G e n e r a l l y ,  t h i s  



series of questions fall under three headings: 

( 1 )  What categories of people make the greatest contributions to grass- 

roots development (ranging from National-level officials and 

scientific experts to informal local leaders and village citizens 

coming together to plan self-help activities); 

(2) m a t  general strategies are most import-ant (including improved 

public education programs, more money or credit for the village, 

more government-initia~ed public works and facilities, more local 

caring about one another's needs, government rules requiring behav- 

ioral change, etc.); 

(3) \+'hat specific development change tactics (or operational strategies) 

are thought most important (including demonstration farms and shops, 

posters, slogans and pamphlets, having expert consultants recommend 

changes, etc.). 
14 

In the farmer sample, significant relationships between a concern for 

growth control and the categories of persons who were important showed the 

following: 

(1) Those rating the contributions of government officials operating at 

the village level lower than others did tended to think growth 

limitation more important (r= -.27; p=.010). Conver~el)~, those less 

concerned with the consequences of growth place higher value on the 

work of local gover~unent officials . 

(2) Those evaluating the importance of local village councils lower 

considered growth limitation more important (r- -.40; p=.001). In 

contrast, those less concerned about population growth were more 

impressed with the effectiveness of their village council. 

(3) Those who thought informal village leaders to be less important 

judged growth control more important (r= -.37; p=.001). Conversely, 



those  who valued them more thought growth a  l e s s  important i s s u e .  

( 4 )  Those who r a t e d  t h e  va lue  of l oca l  c i t i z e n s  organiza t ions  lower 

considered growth con t ro l  more important ( r =  -.SO; p=.005),  while  

l e s s  growth-conscious c i t i z e n s  gave g r e a t e r  importance t o  loca l  

organized e f f o r t s .  

(5) Those who a r e  l e a s t  convi.nccd it i s  usefu l  f o r  v i l l a g e  pcoyl c t o  

t r y  so lv ing  t h e i r  own problems i n  t h e i r  own way thought growth 

l i m i t a t i o n  more important ( r =  -.39; p=.001) .  Those with g r e a t e r  

apprec ia t ion  f o r  t h i s  approach were l e s s  concerned with popula t ion  

growth. 

The perceived importance of no o t h e r  c a t e g o r i e s  of people, inc luding  

government o f f i c i a l s  a t  t h e  r ~ a t i o n a l  min i s t ry ,  parl iament  o r  research  i n s t i t u t e  

l e v e l s  o r  a t  t h e  governorate o r  d i s t r i c t  l e v e l ,  was s i g n i f i c a n t l y  a s soc ia t ed  

with a  growth cont ro l  concern. These p a t t e r n s ,  aga in ,  r e f l e c t  t h e  f a t a l i s m  

i s s u e  introduced above: those  who th ink  growth con t ro l  i s  important a r e  

unimpressed with t h e  developmental con t r ibu t ions  of  l oca l  e f f o r t s ,  and a r e  

no more impressed with t h e  e f f ec t iveness  of h igher  governmental l e v e l s  

than  anyone e l s e  i s .  On the  o the r  hand, those  wi th  t h e  l e a s t  s o c i a l  awareness 

of populat ion g r o ~ t h ' s  consequences a r e  more respons ive  t o  the  g ras s - roo t s  

f o r c e s  which can be e f f e c t i v e l y  used in  inc reas ing  awareness. I t  seems f a i r l y  

obvious, however, t h a t  those  loca l  c i t i z e n s  who have g r e a t e r  concern about 

r ro \<th  cannot be counted on t o  provide l eade r sh ip  i n  t h i s  regard .  Such impetus 

must come from ou t s ide  t h e  v i l l a g e ,  a t  l e a s t  i n i t i a l l y .  

Turning a t t e n t i o n  t o  t h e  ma t t e r  of general  s t r a t e g i e s ,  only one i s  s j g n i f i -  

c a n t l y  r e l a t e d  t o  the  growth concern. The main reason f o r  t h i s  i s  t h a t  most 

s t r a t e g i e s  were thought very  important by most fa rmers ,  transfol-ming these  

"va r i ab le s"  i n t o  near -cons tants ,  making s i g n i f i c a n t  d i f f e rences  un l ike ly .  The 

one which does show a  s i g n i f i c a n t  d i f f e r e n c e  i s  g e t t i n g  b e t t e r  information i n  

t h e  v i l l a g e  on occurances which w i l l  have loca l  consequences. Here, aga in ,  

those  who th ink  t h i s  important a r e  l e s s  concerned about growth c o r ~ t r o l  

( r =  - . 3 3 ;  p=.002).  On t h e  o t h e r  hand, t hose  who most d e s i r e  such information 



are least concerned about growth presently. 

Finally, we ttrrn to specific tactics for rural development. Those showing 

a significant relationship with the growth question include: 

(1) More concerned farmers see less value in the use of films and rural 

theater to convey developlnent messages, whereas those who value 

this media more are now less likely to think growth control important 

(r= -. 21; p=. 037). 

(2) Those more concerned about growth consider public meetings in which 

citizens can speak their minds to influence official decision-makers 

less important, whereas those who value such meetings more highly 

are less concerned about the consequences of population growth 

(r= -.42; p= .001). 

(5) Those who consider growth limitation more important believe it is 

also more important to have applied researchers collect local opinions 

and data to be used in informing and influencing official decision- 

makers in the development process (r=.24; p=.016). Conversely, those 

not concerned about growth see less value in this. 

(3) Those most concerned about growth are least concerned about development 

tactics intended to improve the effectiveness of local village councils, 

whereas less population-conscious citizens want these councils strength- 

ened (r= -. 45; p=. 001). 

Data from the official sample contrasts interestingly with the farmer's 

differentiating patterns. The only significant differences observed among 

officials was in the category of general strategies (recall that variation in 

the response patterns of officials was quite limited with the population 

limitation issue). Most generally, the patterns observed here run counter to 

the fatalistic tendencies of farmers who are concerned about growth. 

Specifically, officials who are concerned about the developmental consequences 

of population increases tend to put higher emphasis on: (1) improved adult 

... / . . .  



and youth g e n e r a l  e d u c a t i o n  programs i n  t h e  v i l l a g e s  ( r = . 3 5 ;  p = . 0 0 1 ) ;  

( 2 )  b u i l d i n g  s t r o n g e r  in formal  l e a d e r s h i p  i n  v i l l a g e s  ( r = . 1 8 ;  p= .045) ;  

(3 )  g e t t i n g  more l o c a l  i ~ i d u s t r y  i n  r u r a l  a r e a s  ( r = . 2 l ;  p=.027)  ( 4 )  i n c r e a s i n g  

t h e  moral c o n s c i e n t i o u s n e s s  of t h e  v i l l a g e s  ( r = . ? 3 ;  p = . 0 1 3 ) ;  (5) c r c a t i n g  

more r e s p e c t  and p r i v i l e g e s  f o r  t h o s e  l o c a l  c i t i z e n s  who work hard  f o r  t h e i r  

v i l l a g e ' s  b e n e f i t  ( r = . 3 2 ;  p= .001) ;  and (6) g e t t i n g  b e t t e r  i n f o r m a t i o n  t o  

v i l l a g e r s  abou t  occurances  t h a t  a f f e c t  t h e i r  l i b e s  ( r = . l 8 ;  p=.O15) .  

Summarv Comments 

There  i s  good reason  t o  b e l i e v e  t h a t  Egypt ' s  development p r o g r e s s  i s  n o t  

r e a l i z i n g  i t s  f u l l e s t  p o t e n t i a l  because  r a p i d  p o p u l a t i o n  growth i n  t h e  n a t i o n  

i s  d i m i n i s h i n g t h e  p e r c a p i t a  b e n e f i t s  and c o n t r i b u t i n g  t o  o t h e r  problems t o  

which n a t i o n a l  a t t e n t i o n  and r e s o u r c e s  must b e  d i v e r t e d .  

Survey d a t a  s u g g e s t s  t h a t  somewhat o v e r  h a l f  o f  Egypt ian  f a r m e r s  a r e  

c o n s c i o u s  o f  t h i s ,  a s  a r e  t h e  g r e a t  m a j o r i t y  o f  o f f i c i a l s  working i n  s e r v i c e  

o f  E g l p t i a n  r u r a l  development.  More thorough  a n a l y s i s  of t h e s e  survey d a t a ,  
I 

h o ~ e v e r ,  s u g g e s t  t h a t  f a rmers  who a r e  concerned abou t  p o p u l a t i o n  growth have 

o n l y  t h e  most b a s i c  unders tand ing  of i t ,  a r e  r a t h e r  by i t ,  and do n o t  have a  

good s e n s e  of what can be done t o  combat i t .  I n  consequence,  t h e y  seem t o  be  

p a s s i ~ e l y  r e l y i n g  upon & m e l i o r a t i v e  a c t i o n  from o u t s i d e  o f  t h e i r  v i l l a g e s ,  

w h i l e  b e i n g  s k e p t i c a l  t h a t  much can b e  accomplished by f a m i l i a r  r u r a l  develop 

ment approaches  t h e y  o t h e r w i s e  f a v o r .  
15  

Rural  developmenT o f f i c i a l s ,  02 t h e  o t h e r  hand, ho ld  a h i g h l y  s l r n i l a r  

p e r s p e c t i v e  on n a t i o n a l  growth r e g a r d l e s s  of t h e i r  backgrounds o r  p r e s e n t  

p o s i t i o n s .  The o n l y  d i f f e r e n c e  between them seems t o  be  t h a t  t h o s e  who a r e  

more concerned about  growth p u t  more f a i t h  i n  b a s i c  g r a s s - r o o t s  develorment 

approaches  t h a n  do t h e  concerned f a r m e r s  and t h e  l e s s  concerned o f f i c i a l s .  

I n  t h i s  s e n s e ,  t h e  popula t ion-consc ious  o f f i c i a l s  and f a r m e r s  seem t o  be  

t a k i n g  a  h e a l t h y  complementary s t a n c e  on t h e  m a t t e r .  I n i t i a t i v e  and d i r e c t i o n  

must come from o f f i c i a l s  committed t o :  (1)  i n c r e a s i n g  unders tand ing  among 

t h o s e  v i l l a g e r s  who a r e  now somewhat concerned,  and ( 2 )  i n c r e a s i n g  t h e  aware- 

n e s s  o f  t h e  p e r s o n a l  and s o c i a l  consequences o f  growth among t h o s e  who remain 



unconcerned.  Such e f f o r t s  shou ld  be met w i t h  s k e p t i c a l  sympathy by niany i n  

t h e  v i l l a g e s  who can  l e n d  i m p o r t a n t  in fo rmal  s u p p o r t  t o  t h e  p u b l i c  awareness  

p r o c e s s  i n  t i m e .  

T h i s  a p p e a r s  t o  b e  p r e c i s e l y  t h e  approach t h e  government o f  Egypt i s  

c a u t i o u s l y ,  w i s e l y  u n d e r t a k i n g  p r e s e n t l y .  
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Management's r e s p o n s i b i l i t i e s  i nc l ude  o r g a n i z a t i o n a l  dec i s i ons  about  what 

t o  produce, how much t o  produce, and when t o  produce it. E f f e c t i v e  management 

c a l l s  f o r  business p r a c t i c e s  on t h e  p a r t  o f  t h e  ope ra to r  t o  c o n t r o l  and manage 

t h e  use of  resources. Th is  means keeping good records  o f  what has happened 

and hav ing a  system t h a t  p rov ides  t h e  i n f o r m a t i o n  needed f o r  f u t u r e  p lann ing .  

P u b l i c  agency o f f i c i a l s  who p lan  p o l i c i e s  and programs t h a t  a f f e c t  farmers can 

a l s o  b e n e f i t  f rom records  o f  fa rm cos t s  and r e t u r n s .  

SCARCITY OF FARM MANAGEMENT DATA I N  AFRICAN COUNTRIES 

I n  most A f r i c a n  c o u n t r i e s  t h e r e  i s  ve ry  l i t t l e  accura te  da ta  a v a i l a b l e  f o r  

economic ana l ys i s ;  t h e  s c a r c i t y  o f  data i s  s t i l l  a  problem f o r  researchers  and 

po l  i c y  makers. The da ta  problem i s  p a r t i c u l a r l y  acu te  i n  t h e  a g r i c u l t u r a l  sec- 

t o r  which employs over  t h r e e - f o u r t h s  o f  t h e  l a b o r  f o r c e  i n  most A f r i c a n  c s u n t r i e s .  

I n  o r d e r  t o  generate accura te  da ta  f o r  p l ann ing  and o t h e r  purposes, surveys 

of fa rm systems have been conducted a l l  over  A f r i c a .  

METHODS OF FARM MANAGEMENT AND PRODUCTION ECONOMICS RESEARCH 

For  c o l l e c t i n g  micro-  l e v e l  da ta  from farmers we can d i s t i n g u i s h  f o u r  methods: 

1. Case farm study. 

2. Farm account books. 

3. Farm business survey. 

4. The c o s t  r o u t e  method. 

These methods have been popu la r  a t  d i f f e r e n t  t imes i n  t h e  h i s t o r y  o f  western 

coun t r i es .  They have a l l  been t r i e d  i n  d i f f e r e n t  p a r t s  o f  A f r i c a  w i t h  v a r y i n g  

degrees o f  success. 



1 

Appl i c a t i o n s  o f  t h e  methods have been p r a c t i c e d  i n  Egypt o v e r  t h e  l a s t  t w e n t y -  ; 

f i v e  y e a r s .  The A g r i c u l t u r a l  Economics Department -- M i n i s t r y  o f  A g r i c u l t u r e ,  

A g r i c u l t u r a l  Economics Department of  E g y p t i a n  U n i v e r s i t i e s  and A g r i c u l t u r e  

Research S t a t i o n s  have l e d  t h e  way i n  d e v e l o p i n g  these  s t u d i e s .  

THE MODEL FARM STUDY 1 
j 

I n  t h e  model o r  case f a r m  s t u d y  t h e  o p e r a t i o n s  o f  s e l e c t e d  p r o g r e s s i v e  

fa rmers  a r e  s t u d i e d  i n  d e t a i l .  T h i s  method became p o p u l a r  i n  t h e  U n i t e d  S t a t e s  i 
1 

around t h e  t u r n  o f  t h e  n i n e t e e n t h  c e n t u r y  and c o n t i n u e s  t o  be p r a c t i c e d .  Farms 

a r e  v i s i t e d  f o r  d a t a  r e c o r d i n g  purposes a s  o f t e n  as necessary.  C o l l e c t i o n  o f  i 
1 

f a r m  management d a t a  f rom demons t ra t i on  farms o r  f r o m  p r o g r e s s i v e  fa rmers  i s  i 
s t i l l  a  corr~mon p r a c t i c e  today.  

The ma jo r  d i sadvan tage  o f  u s i n g  such d a t a  i n  economic a n a l y s i s  i s  t h a t  t h e  1 
farms s t u d i e d  a r e  a t y p i c a l ;  t h e i r  success i s  o f t e n  due t o  many f a c t o r s ,  i n c l u d i n g  

7 

unusual  manager ia l  a b i l i t y .  Such d a t a  canno t  be used, t h e r e f o r e ,  f o r  d e t e r m i n i n g  

"what i s " ,  b u t  can be of  use i n  p l a n n i n g  "what  ought  t o  be". The o p e r a t i o n a l  
I 

norm, however, becomes t h a t  o f  what has worked o r  i s  work ing  f o r  t h e  s u c c e s s f u l  
4 

f a rmer ;  c o n d i t i o n s  o f  economic e f f i c i e n c y  may o r  may n o t  h o l d .  

FARM ACCOUNT BOOKS - 

The use o f  fa rmer  k e p t  r e c o r d s  as a  source o f  d a t a  f o r  management a n a l y s i s  

i s  a  widespread p r a c t i c e  today  i n  western  c o u n t r i e s  and t h e  U n i t e d  S t a t e s  where 

fa rmers  a r e  l i t e r a t e .  E i t h e r  fa rmers  o r  t h e i r  agen ts  may a c t u a l l y  m a i n t a i n  t h e  

r e c o r d  books. 1 

I n  A f r i c a  farm account  books have r a r e l y  been used i n  c o l l e c t i n g  d a t a  f r o m  I 
t r a d i t . i o n a 1  fanners .  The i l l i t e r a c y  o f  t h e  f a r ~ a e r s  means t h a t  t h e y  cannot  keep 1 
reco rds .  L i t e r a t e  c h i l d r e n  have been used i n  keep ing rough n o t e s  on t h e i r  p a r e n t s  I 
a c t i v i t i e s ,  b u t  t h e y  can h a r d l y  be r e 1  i e d  on t o  keep t h e  d e t a i l e d  r e c o r d s  needed - ! 
f o r  f a r m  management and p r o d u c t i o n  economic research.  i 

i 
I 



I n  Egypt t h e  same p rob le~n  o f  farmer i l l i t e r a c y  as faced by o t h e r  A f r i c a n  

c o u n t r i e s  i s  present ,  so t h e  Egyp t ian  farmers cannot keep reco rds  by themselves. 

There a r e  some l a r g e - s i z e  farms a s  w e l l  as  t h e  governmental farms which 

keep records  f o r  t h e i r  fa rm ing  business, b u t  t h e  main purpose f o r  these account 

books i s  t o  c o n t r o l  t h e  work and workers;  i t  i s  f o r  a d m i n i s t r a t i v e  business, and 

t h e  da ta  recorded i s  n o t  in tended  f o r  management a n a l y s i s .  

There have been some a t tempts  t o  keep farm reco rds  o f  t h e  Egyp t ian  farmer .  

T h i s  e f f o r t  by t h e  Egyp t ian  Water Use and Management P r o j e c t  (EWUP) i s  ano ther  

a t t emp t  t o  keep fa rm records  f o r  some s tudy  cases. Records a re  kep t  on farms 

a t  each of  t h e  t h r e e  s i t e s  i n  which EWUP i s  i nvo l ved .  The procedures f o r  o u r  

farm records  w i l l  be d iscussed i n  d e t a i l  i n  t h e  n e x t  pages. 

FARM BUSINESS SURVEYS 

Economic surveys were f i r s t  t r i e d  i n  the  urban areas o f  England, con t inen-  

t a l  Europe, i n  Russia,  and i n  t h e  Un i t ed  S ta tes  d u r i n g  t h e  f i r s t  decade o f  t h i s  

cen tu r y .  

I n  a  fa rm bus iness survey t he  researchers  o r  h i s  enumerators v i s i t  t he  

farmers once o r  t w i c e  t o  complete a ques t i onna i r e .  Far111 bus iness surveys u s u a l l y  

cover  a  l a r g e  sample o f  s t a t i s t i c a l  l y  se l ec ted  farmers.  

T h i s  technique p rov ides  a means o f  showing t h e  range o f  c o n d i t i o n s  found on 

t h e  farms i n  a  r e g i o n  o r  coun t ry .  I n f o r m a t i o n  i s  c o l l e c t e d  on t h e  usua l  use o f  

i n p u t s  by r e l y - i n g  on t he  fa rmers  exper iences r a t h e r  than  on h i s  melliory o f  a c t u a l  

p a s t  occurrences. These surveys cou ld  a l s o  be e f f e c t i v e l y  used i n  far111 nianagement 

s t u d i e s  where t h e  aini i s  s o l e l y  t o  generate  da ta  f o r  p l a n n i n g  purposes. 

THE COST ROUTE METHOD 

By t h i s  method t h e  farmers a r e  i n t e r v i ewed  f o r  a t  l e a s t  one c rop  season. 



The advantage o f  t h i s  method i s  t h a t  e v e n t s  a r e  reco rded  as  t h e y  o c c u r  and heavy 

r e 1  i a n c e  i s  n o t  p l a c e d  on t h e  f a r m e r ' s  memory. 

The c o s t  r o u t e  method has been w i d e l y  used i n  farm management and produc-  

t i o n  economics s t u d i e s  c a r r i e d  o u t  i n  A f r i c a  as w e l l  as  i n  Egypt .  

EWUP FARM RECORD SYSTEM ------- 

Background 

" Improvement o f  t h e  i r r i g a t i o n  and f a r m  management system" i s  one o f  t h e  main  

goa l  s  o f  EWUP. T h i s  p r o j e c t  i n c l u d e s  e x p e r t s  f r o m  f o u r  d i s c i p l  i n e s :  economics, 

s o c i o l o g y ,  agronomy, and e n g i n e e r i n g ,  and o p e r a t e s  as  an i n t e r d i s c i p l i n a r y  team. 

Goals o f  EWUP a r e  t o  improve t h e  s o c i a l  and economic p o s i t i o n  o f  E g y p t i a n  

f a r ~ n s  t h r o u g h  t h e  improved management o f  i r r i g a t i o n  w a t e r  on fa rms.  To accomp l i sh  

t h i s  goa l  i t  i s  necessary  t h a t  prc i iect  personnel become i n t i m a t e l y  a c q u a i n t e d  w i t h  

t h e  c o m p l e x i t i e s  o f  farm management. A  p r i m a r y  t o o l  a p p l i e d  by  f a r m  management 

economis ts  i s  t h a t  o f  r e c o r d  keeping.  Farm r e c o r d s  a r e  used t o  e v a l u a t e  t h e  r e -  

l a t i v e  c o n t r i b u t i o n s  o f  a l t e r n a t i v e  e n t e r p r i s e s  t o  f a r m  income, cash f l o w  p a t t e r n s ,  

t o  d e t e r m i n e  t h e  f a c t o r s  wh ich  l i m i t  o p e r a t i n g  d e c i s i o n s  and t o  p r o v i d e  compar i -  

sons w i t h  o t h e r  fa rmers  f o l l o w i n g  s i m i l a r  p r a c t i c e s .  

Economists have d e r i v e d  a  number o f  e f f i c i e n c y  r a t i o s  t o  be used i n  t h e s e  

compara t i ve  ana lyses .  For  example, o u t p u t  p e r  man, mach inery  and equipment p e r  

u n i t  o f  l a n d ,  o r  o p e r a t i u g  expense p e r  u n i t  o f  l a n d  may p r o v i d e  means by  wh ich  

an i n d i v i d u a l  f a r m  can be compared t o  o the r  farms o r  a  group average.  From such 

ana lyses  exper ienced  farm management economis ts  can d e r i v e  u s e f u l  p r e s c r i p t i v e  

recommendations f o r  i n d i v i d u a l  f a r m  o p e r a t o r s .  

U n f o r t u n a t e l y ,  r e c o r d  systems and e v a l u a t i v e  e f f i c i e n c y  r a t i o s  have been 

developed and app l  i e d  t o  commercia l  f a r m i n g  systems i n  deve loped c o u n t r i e s .  The 



concepts o f  cor r~parat ive  ana lyses a r e  v e r y  r e l e v a n t  t o  fa rm management s t u d i e s  

i n  deve lop ing  economics. '  But  t h e  concepts must be r e v i s e d  and adapted t o  a g r i -  

c u l t u r e  i n  deve lop ing  c o u n t r i e s .  The purposes o f  t h i s  r e p o r t  i s  t o  ( a )  p r e s e n t  

far111 r e c o r d  systeni as be ing  app l  i e d  by econo i~ i i s t s  a s s o c i a t e d  w i  t h  t h e  EWUP, 

( b )  p r o v i d e  some comparat ive  ana lyses o f  da ta  o b t a i n e d  f r o m  these i r l d i v i d u a l  

farm records ,  ( c )  suggest some e f f i c i e n c y  r a t i o s  which a r e  more a p p r o p r i a t e  t o  

a g r i c u l t u r e  i n  deve lop ing  economics and as needed by t h e  g o a l s  and o b j e c t i v e s  

o f  EWUP, ( d )  p r o v i d e  some p r e l i m i n a r y  ana lyses o f  t h e  f a r m  r e c o r d s  d a t a  u s i n g  

t h e  e f f i c i e n c y  r a t i o s  suggested and ( e )  make recommendations t o  p r o j e c t  person- 

n e l  o f  r e q u i r e d  d a t a  measurements needed t o  make f a r m  management r e c o r d  keeping 

ana lyses  o f  most b e n e f i t  t o  t h e  EWUP. 

FARMING I N  EGYPT 

The economics team works w i t h  t h e  f o l l o w i n g  background about  a g r i c u l t u r e  

and i r r i g a t i o n  i n  Egypt:  

. The a g r i c u l t u r e  area i s  about 6.128 m i l l  i o n  feddan (F)* ,  t h e  average c u l  t i -  

v a t e d  area p e r  person i s  0.16 F, and t h e  average f a r m  s i z e  i s  2.05 F. The 

f o l l o w i n g  t a b l e s  show up these  averages. 2 

S ince t h e  E g y p t i a n  fa rmers  c u l t i v a t e  a t  l e a s t  two c rops  p e r  year ,  t h e  a v e r -  

age r o t a t e d  area p e r  person i n  Egypt = 0.37 F and t h e  average r o t a t e d  area p e r  

each h o l d e r  = 3.82 F 

Tab le  1  shows how t h e  average c u l t i v a t e d  area p e r  c a p i t a  has d e c l i n e d  th rough  

t ime.  Because o f  t h i s  d e c l i n i n g  l a n d  base p e r  person, methods a r e  sought t o  

upton,  Farm Management i n  A f r i c a  
* 

1 feddan ( F )  = 4200.8335 sq. meter  = 1.0381 a c r e  = 0.4201 h e c t a r  

'irrigation improvement p l a n  i n  Egypt, August 1979, M i n i s t r y  o f  I r r i g a t i o n  



i n c r e a s e  t h e  o u t p u t  pe r  feddan o f  t h e  e x i s t i n g  area and t o  expand c r o p p i n g  on 

t o  newly  r e c l a i m e d  lands.  To accompl ish t h i s  t h e  e f f i c i e n c y  o f  i r r i g a t i o n  must 

be inc reased  so t h a t  t h e  e x i s t i n g  lands  remain p r o d u c t i v e  and w a t e r  i s  a v a i l a b l e  

f o r  i r r i g a t i o n  o f  new lands.  

Most Egyp t ian  farms a r e  l e s s  than 5 feddans i n  s i ze .  S i g n i f i c a n t  improve- 

ments i n  i r r i g a t i o n  e f f i c i e n c i e s  can be made o n l y  by work ing  w i t h  a  l a r g e  number 

o f  farmers. T h i s  compl i c a t e s  t h e  t a s k  o f  EWLlP and o t h e r  p r o j e c t s ;  t e c h n i c a l  , 

economic and s o c i a l  problems must be so lved.  

. Almost a l l  o f  t h e  Egyp t ian  farmers  a r e  i l l i t e r a t e ,  so t h e y  cannot  keep any 

d a t a  o r  r e c o r d s  by themselves. Egyp t ian  farmers  have a  s u s p i c i o n  o f  governmen- 

t a l  o f f i c i a l s ;  t h i s  prob lem has t o  be overcome. On t h e  s t u d y  case farmers ,  

once t h e y  knew o f  t h e  aim and g o a l s  o f  EWUP,cooperated w i t h  o u r  p r o f e s s i o n a l s  

b y  g i v i n g  them t h e  i n f o r m a t i o n  needed. 

. Almost  a l l  t h e  farmers  a r e  members i n  t h e  a g r i c u l t u r a l  c o o p e r a t i v e s  which 

a r e  s c a t t e r e d  among Egyp t ian  v i l  lages.  Farmers g e t  t h e i r  supp l  i e s  (seeds, f e r -  

t i 1  i z e r s ,  i n s e c t i c i d e s  and t h e i r  h e r b i c i d e s ,  . . . ) f r o m  i t  by c r e d i t .  

. No t a x e s  a r e  l e v i e d  on farmers  who own l e s s  t h a n  3  feddans, and those  who 

own more, t h e  t a x  i s  based on t h e  area which t h e y  h o l d  and i s  n o t  a d j u s t e d  t o  

t h e i r  n e t  f a r m  income. 

3  . I r r i g a t i o n  i n  Egypt began about  6,000 y e a r s  ago. The annual f l ood ,  occur -  

r i n g  f r o m  August t o  October,  l e d  t h e  i n h a b i t a n t s  o f  Egypt t o  p r a c t i c e  b o t h  r i v e r  

t r a i n i n g  and i r r i g a t i o n  t o  improve t h e i r  e x i s t e n c e .  Towards t h i s  o b j e c t i v e  a  

s e r i e s  o f  c o n t r o l  works such as t h e  D e l t a  Barrage (1840) and Aswan Dam (1902) 

were b u i l t .  The works were m a i n l y  f o r  i r r i g a t i o n  purposes b u t  were a l s o  f o r  

3~ lona  E l  Kady, Wayne Clyma and Mahmoud Abu-Zeid, October,  1979, on Farm 
I r r i g a t i o n  P r a c t i c e s .  Techn ica l  Repor t  No. 4. 



Table 1. Average C u l t i v a t e d  Area Per Person i n  Egypt S ince 1897 

A g r i c u l t u r a l  Area and Average 

Popu la t i on  Per Person - 
Year Per T o t a l  Area Average Area 

M i l  1 i o n  Per M i l l i o n  F Per Person F 

1897 9.717 4.943 0.53 

1907 11 . I 9 0  5.374 0.48 

1917 12.817 5.309 0.41 

1927 14.178 5.544 0.39 

1937 15.921 5.312 0.33 

1947 18.967 5.761 0.31 

1960 26.085 5.900 0.23 

1966 30.075 6.000 0.20 

1970 33.200 6.000 0.16 

1976 38.228 6.128 0.16 



Tab le  2. A g r i c u l t u r a l  Land H o l d i n g  by S i z e  o f  Farm 

Census o f  1965 -. 

Farm S i z e  

F. 

5 

5- 10 

10.1-20 

20.1-50 

50.1-99.9 

100 

% 

94.5 

2.4 

1 .9  

0.9 

0 . 2  

100.0  

11 of 

Holders  

3.033000 

78.000 

61.000 

29.000 

6.000 

4.000 

T o t a l  Area 

F. 

3.690.000 

613.000 

671.000 

814.000 

394.000 

6.582.000 

% 

57.1  

9 . 5  

8 . 2  

12.6  

6 . 1  

100.0  

Average 
Farm S i z e  

F .  

1 .22  

7.87 

11.00 

28.10 

65.30 

2.05 



f l o o d  c o n t r o l  (see F igu re  1  ). 

The o l d e s t  known i r r i g a t i o n  p r a c t i c e d  i n  Egypt was b a s i n  ( f l o o d i n g )  

cor responding t o  t he  annual f l o o d i n g  o f  t h e  N i l e .  Bas in  i r r i g a t i o n  c o n s i s t e d  

o f  ponding water  on areas f looded  by t he  N i l e  and growing c rops  on r e s i d u a l  

s o i l  mo i s tu re  a f t e r  t h e  water  receded. S ince t h e  c o n s t r u c t i o n  o f  t h e  D e l t a  

Barrage, perennial  i r r i g a t i o n  has been p r a c t i c e d  i n  lower  Egypt. A f t e r  t h e  com- 

p l e t i o n  o f  t h e  High Aswan Daln i n  1970 t h e  e n t i r e  cu l t iva te . !  area i n  Eoypt was 

p laced  under pe renn ia l  i r r i ~ a t i c n .  

Be fo re  t h e  High Aswan Dam, t h e  c u l t i v a t e d  area was dec ided by t h e  annual 

3 3 s to rage  i n  Aswan Reservo i r  ( 5  b i l l  i o n  m / yea r )  and Bagal Ael i a  ( 2  b i l l  i o n  m / 

yea r ) ,  t h e  base f low of t h e  N i l e  and some use f rom ground water .  T h i s  area 

averaged about 4 m i l l i o n  feddans under pe renn ia l  i r r i g a t i o n  and 1 m i l l i o n  fed -  

dans under bas in  i r r i g a t i o n  o f  which about  0.6 m i l l i o n  feddans were served by 

we1 1s i n  t h e  summer. 

3 A f t e r  t h e  comp le t ion  o f  t h e  High Aswan Dam, 55.5 b i l l i o n  m / year  was made 

a v a i l a b l e  f o r  i r r i g a t i o n .  Th i s  volume a l lowed t h e  convers ion  o f  a l l  bas i n  i n t o  

pe renn ia l  i r r i g a t i o n  as w e l l  as t h e  i r r i g a t i o n  o f  a d d i t i o n a l  area. Perenn ia l  

i r r i g a t i o n  p r e s e n t l y  encompasses about 6.1 m i l l i o n  feddans, o f  which about  1  

m i l l i o n  feddans a r e  new lands. The c ropp ing  i n t e n s i t y  i n  Epypt i n  1978 i s  v e r y  

c l o s e  t o  2.0 o r  an average of two c rops  pe r  year  a r e  grown on each f i e l d .  

Present  pe renn ia l  i r r i g a t i o n  r ece i ves  water  f rom s to rage  behind t h e  High 

Aswan Dam th rough  scheduled re l eases  o f  f l ow  o f  t h e  N i l e .  Barrages d i v e r t  

wa te r  t o  ma jo r  cana ls  a t  se l ec ted  p o i n t s  and d e l i v e r  wa te r  t o  supp ly  cana ls  

admin is te red  by Governate5 and then  t o  I r r i g a t i o n  D i s t r i c t s .  The d i s t r i c t s  

range i n  area f r om 20 t o  100 thousand feddans. The major  canal  f l o w  i s  based 

on t h e  water  requi rements  o f  t h e  area served as determined by ( 1 )  t h e  c rops  



TXIPC.c~L.-m--,.., ...... . . . . . . . .  . . . . . . .  - . -  .- . - -. . 
. . . .  . . . . . . . . .  . . , . . . .  . . . . . . .  . . . . . . . .  ... - .- . . 

. 
..- - .  . . .  --- . .- . , . .- ... . -. 

- - -....... ....... . _ . . . . . _ . . . . .  , 

-- . . _ _ - 
,- ..- - -. -- L. Medeterranean Sea --- - .- -. - - -  - .  

;._ _ -  - - - -. .- - - -. - 
- -  - - - . - - -  - - -  - - .-..- _ 

i--- 7: :z - -- - -- - - - - -_ __ 
i - - - - -  
- - - -  - - - - .- - - - . _ , _  - -- -- -. - - -- -- ___ - - -. _ _  - - ' - - -- - ._ 

, - -  - - -  -. - -. 
- - .  

-A1 e x a n d t i  a " j ; ->,- - -  .- .- 
46,O q F.@ \ 

L. I 
, Suez Canal 

I 

Del t a  Bar rage I !  

24,000 F. Mansour ia C a i r o  i ' 
1 ,  

, ' ' s., 
! I 

1 
O M i n i a  , 

64,000 F. Abu Korkas tS i, . i 

. , 
i . 2 8  , , ! I  

Nage Hamady - -- 

Essna B a r r a g e  4 I 

Aswan Dam 
- --Hi n fi ,,,-$ Aswan 

- - + 

F i g u r e  1. L o c a t i o n  Map f o r  Dams, Bar rages,  and Study Areas 



grown, ( 2 )  s o i l  type,  ( 3 )  t h e  area, and (4 )  t h e  expected d i s t r i b u t i o n  and fa rm 

area bases. D i s t r i c t  supp ly  cana ls  serve branch and subbranch cana ls  which p ro -  

v i d e  water  t o  p r i v a t e  farrn supp ly  channels (Yeskas). 4  

Water i s  supp l i ed  t o  a  d i s t r i c t  on a  two o r  t h r e e  i n t e r v a l  r o t a t i o n .  The 

l e n g t h  o f  t h e  i n t e r v a l  depends on t h e  c rops  grown. I n t e r v a l s  a r e  t y p i c a l l y  f o u r  

and seven days. On t h e  t h r e e - i n t e r v a l  r o t a t i o n ,  f o r  example, t h e  upper, m idd le  

and lower  reaches o f  t h e  canal  r e c e i v e  water  f o r  an i n t e r v a l  i n  t u r n .  For  t h e  

fou r -day  and t h r e e - i n t e r v a l  r o t a t i o n  a  branch canal  would r e c e i v e  wa te r  f o r  f o u r  

days and then f o r  e i g h t  days i t  rece i ves  no water .  

Regu la t ion  o f  t h e  f l o w  t o  a  branch canal  i s  r e l a t e d  t o  t h e  a v a i l a b l e  f l o w  

i n  t h e  d i s t r i c t  supp ly  canal .  Water i s  supp l i ed  based p r i m a r i l y  on t h e  water  

su r f ace  e l e v a t i o n  on t h e  downstream s i d e  o f  t h e  i n l e t  gate .  U s u a l l y  t h e r e  i s  no 

de te rm ina t i on  o r  a l l o c a t i o n  o f  a  s p e c i f i c  f l o w  r a t e  a t  any p o i n t  w i t h i n  t h e  d i s -  

t r i c t .  Thus, t h e  more water  a  group o f  farmers use on a  branch canal  t h e  lower  

t h e  wate r  su r f ace  e l e v a t i o n  a n d - t h e  more water  s u p p l i e d  t o  t h a t  branch canal .  

On a  branch canal  water  i s  conveyed t o  farmers th rough  an o u t l e t  which sup- 

p l i e s  a  p r i v a t e  channel (Meska) t h a t  serves i n d i v i d u a l  farms. An o u t l e t  may 

serve o n l y  one fa rm supp ly  p o i n t  o r  severa l  supp ly  p o i n t s .  One farmer  o r  a  smal l  

group o f  farmers may t ake  water  a t  one supply  p o i n t .  Flow th rough  t h e  o u t l e t  

t h a t  serves each Meska i s  r e g u l a t e d  h y d r a u l i c a l l y  by t h e  s i z e  o f  t h e  o u t l e t  and 

by assuming t h a t  supp ly  r a t e  t o  t h e  branch canal  r e s u l t s  i n  a  s p e c i f i c  wa te r  su r -  

f ace  e l e v a t i o n .  The t o p  o f  t h e  p i p e  o u t l e t  i s  l o c a t e d  25 cm below t h e  des ign 

water  su r f ace  e l e v a t i o n .  Th i s  e l e v a t i o n  i s  l o c a t e d  up t o  50 cm below t h e  su r f ace  

4 ~ o l f e ,  Shahin and Issa ,  1979 



o f  t h e  su r round ing  land.  A c t u a l l y ,  because o f  v a r i a t i o n s  i n  supp ly  r a t e ,  use 

r a t e ,  l o c a l  topography and t he  i n s t a l l a t i o n  by farmers o f  a d d i t i o n a l  unauthor-  

i zed  ou t1  e t ,  f l o w  r a t e s  through each Meska o u t l e t  va r y  w ide ly .  Each farmer  o r  

group o f  farmers must l i f t  t he  water  from t h e  supp ly  channel t o  t h e  f i e l d .  

. Costs o f  l i f t i n g  water  f o r  i r r i g a t i o n  i n  Egypt 

As a  genera l  r u l e ,  i r r i g a t i o n  d i s t r i b u t i o n  systems i n  Egypt a r e  designed 

t o  supp ly  wa te r  t o  farmers below t h e  su r f ace  1  eve1 o f  t he  f i e l d s .  ~ o n s e q u e n t l y ,  

farmers a r e  o b l i g e d  t o  l i f t  t h e  water  up t o  1.5 meters f rom t h e  d e l i v e r y  canals .  

There a r e  excep t ions ;  some farmers a r e  a b l e  t o  i r r i g a t e  by g r a v i t y .  S tud ies  

conducted by t h e  M i n i s t r y  of I r r i g a t i o n  show t h a t  " f r e e  f l o w  i r r i g a t i o n  has 

caused an extravagance i n  t h e  use o f  i r r i g a t i o n  water"  and t h e r e  i s  a  more o r  

l e s s  a c t i v e  government p o l i c y  t o  p l ace  a l l  d e l i v e r y  systems on a  l i f t  bas i s .  

EWUP i s  g r e a t l y  i n t e r e s t e d  i n  t h e  e f f i c i e n c y  o f  water  use and a p p l i c a t i o n .  E l  

Kady -- e t  a1 found t h a t  t h e  p resen t  system o f  r e q u i r i n g  farmers t o  l i f t  t h e i r  wa te r  

f rom cana ls  below f i e l d  l e v e l  a1 so c o n t r i b u t e s  t o  excess ive  use o f  water .  Wol f e  

i n d i c a t e d  t h a t  t h e  problem may be one o f  the  d i s t r i b u t i o n  o f  a v a i l a b l e  water  

among farmers r a t h e r  than genera l  over-use o f  water.  They found t h a t  farmers 

l o c a t e d  a t  t h e  lower  reaches o f  canals  r e c e i v e  o n l y  as l i t t l e  as o n e - f o u r t h  as 

much wate r  as farmers neare r  t h e  water  source. E l  Shinnawi -- e t  a1 s t u d i e d  t h e  

' ~ e c h n i c a l  r e p o r t  by Economic Team. Egypt Water Use and Management, Ca i r o  
on June 30, 1979, prepared by G. Quenemoen and Gamal Ayaad. 

6 ~ 1  Kady, Mona, Wayne Clyma, and M. Abu-Zeid. "On-Farm I r r i g a t i o n  P r a c t i c e s  
i n  Mansouria D i s t r i c t  Egypt". Egyp t ian  Water Use and Management P r o j e c t ,  EbIUP 
Techn ica l  Repor t  No. 4. 1980. 

7 ~ o l f e ,  John W., Farouk Shahin, and M. S a i f  I ssa ,  " P r e l i m i n a r y  E v a l u a t i o n  o f  
Mansouria Canal System, Giza Governate, Egypt". EWUP Techn ica l  Repor t  No. 3. 1979 



water  d i s t r i b u t i o n  problem and i t s  e f f e c t  on fa rm ing  p rac t i ces .8  They found 

farmers near  t h e  lower  end o f  branch cana ls  r e c e i v e  lower  y i e l d s ,  e x h i b i t  

d i f f e r e n t  c ropp ing  pa t t e rns ,  and farm l e s s  i n t e n s i v e l y  than t h e i r  coun te rpa r t s  

near  t h e  upper end o f  branch canals.  

Several  methods o f  l i f t i n g  water  a r e  used .in Egypt which i n v o l v e  human, 

animal,  e l e c t r i c  and d i e s e l  power. Human power i s  used t o  ope ra te  the  shadouf* 

and t h e  tambour**. Cnlv t h e  tamboui- i s  impo r tan t  i n  c o ~ ; n e r c i a l  a q r i c u l  t u r e .  

-- 
I l ~ e  shadouf, nav v i r t u a l l ! .  obso le te ,  i s  user: o ! ~ l y  by a few v e r y  smal l  farmers.  

d i ~ a l  power i s  use! t o  o?era te  va r i ous  types of sakias***. E l e c t r i c  and 

d i e s e l  mol;crs a r e  most f r e a u e n t l y  a t tached t o  va r i ous  types o f  c e n t r i f u y a l  

and a x i a l  f l o w  pumps. In t h e  lower  d e l t a  some l a r q e  sak ias  a r e  nowered by 

s t a t i o n a r y  d i e s e l  motors and sometimes t r a c t o r s .  

The c o s t  o f  l i f t i n g  water  w i t h  a  tambour, t h e  o n l y  human powered system 

cons idered  here, depends more than any th i ng  e l s e  on t h e  va lue  o f  human l a b o r .  

The i n i t i a l  c a p i t a l  investment  i s  low, about LE 35.0****, as a r e  r e p a i r s  and 

maintenance. A  sak ia  which has a  maximum l i f t  o f  1.2 meters and has an i n i t i a l  

investment  c o s t  o f  LE 500 which i nc l udes  i n s t a l l a t i o n .  The c o s t  of us i ng  a  cow 

f o r  t u r n i n g  a  sak i a  va r i es .  I f  cows a r e  used s p a r i n g l y ,  t h e  work may p r o v i d e  

8 ~ 1  Shinnawi, Shinnawi Abdel A t t y ,  M e l v i n  D. Skold,  and M. Lou t f y  Nasr, 
"Economic Costs o f  Water Shortage Along Branch Canals" EWUP Technica l  Repor t  
No. 5. 1980. 

*shadouf - bucket  and coun te r  balance we igh t  on a  p o l e  

**tambour - archimedes screw 

***sakis - water  wheels u s u a l l y  operated by cows 

****LE - Egyp t ian  pound 1  LE = $1.43 



o n l y  normal e x e r c i s e  and have l i t t l e  e f f e c t  on m i l k  and meat p r o d u c t i o n .  Heavy 

use w i l l  r e q u i r e  e x t r a  feed  i n  a d d i t i o n  t o  caus ing  a  r e d u c t i o n  i n  meat and m i l k  

pt-oduct ion.  T y p i c a l  l y  farmers  pay LE 0.35 per  hour t o  r e n t  a  cow f o r  t u r n i n g  t h e  

sak ia .  T h i s  i n c l u d e s  a  boy t o  handle  and d r i v e  t h e  cow. The u s e f u l  l i f e  o f  a  

s a k i a  i s  es t ima ted  t o  be 25000 hours w i t h  LE 6.0 p e r  y e a r  a l l o c a t e d  f o r  annual 

r e p a i r s .  

Analyses o f  t h r e e  systems o f  l i f t i n g  water ,  assuming each system i s  used 

t o  t h e  1  i m i t  o f  i t s  p r a c t i c a l  c a p a c i t y ,  a r e  sunlmarized below (see F i g u r e  2 ) .  

P r a c t i c a l  Cost  when used t o  p r a c t i c a l  c a p a c i t y  
Power L i f t i n g  Capac i t y  p e r  hour  p e r  feddan per  rn5 
Supply System Feddan L  E  L  E L  E  

human tambour 7.00 0.40 51.71 .0081 

animal s a k i a  17.50 0.44 22.53 .0035 

d i e s e l  Pump 20.75 0.32 13.82 .0022 

There i s  i n t e r e s t  by t h e  government and among t h e  fa rmers  i n  l i f t i n g  wa te r  

w i t h  d i e s e l  and e l e c t r i c  pumps t o  r e p l a c e  human and animal power. I n c r e a s i n g  

c o s t s  o f  l a b o r  and r i s i n g  p r i c e s  f o r  meat cause farmers  t o  f e e l  economic p ressure  

t o  c o n s i d e r  a l t e r n a t i v e  methods o f  l i f t i n g  water  t o  t h e i r  f i e l d s .  Some farmers  

a r e  i n s t a l l i n g  wa te r  wheels t o  r e p l a c e  expens ive hunlan l a b o r  w h i l e  o t h e r s  a r e  

s h i f t i n g  away from wheels t o  d i e s e l  and e l e c t r i c a l l y  d r i v e n  pumps. 

The need t o  improve wa te r  use e f f i c i e n c y  i n  Egypt i s  g r e a t .  The d e c l i n i n g  

l a n d  base p e r  c a p i t a  and t h e  l a r g e  number o f  smal l  fa rmers  add t o  t h e  urgency 

and c o ~ n p l e x i t y  o f  d i f f u s i n g  knowledge and technology.  The m u l t i p l e  c r o p p i n g  

p a t t e r n s  made p o s s i b l e  b y  p e r e n n i a l  i r r i g a t i o n  l e a d  t o  a  number of i n te rdepen-  

denc ies  between e n t e r p r i s e s  on farms; changes cannot  be made i n  one c r o p  w i t h o u t  

e f f e c t i n g  a  number o f  o t h e r  fa rm ing  o p e r a t i o n s .  E g y p t i a n  farmers  r e c e i v e  t h e i r  
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water  a t  a ve ry  h i gh  cost .  Most farmers must e i t h e r  l i f t  water  t o  t h e i r  f i e l d s  

by human o r  animal power. The volume of water  t h a t  can be l i f t e d  by these 

methods o f t e n  c o n t r i b u t e s  t o  i n e f f i c i e n t  use. Changes i n  t i m i n g  and methods 

o f  water  d e l i v e r y  and methods o f  a p p l i c a t i o n  t o  crops a r e  be ing s tud ied  by EWUP. 

The f e a s i b i l i t y  o f  improved p r a c t i c e s  can o n l y  be known by understanding t h e  

d e c i s i o n  making environment o f  farmers. A farm reco rd  system adds t o  t h e  under- 

s tand ing  o f  t he  c o n s t r a i n t s  and p o t e n t i a l s  faced by farm opera to rs .  The r e c o r d  

system presented and analyzed here was developed t o  enhance t h e  understanding 

of  Egypt ian farm management dec is ions .  I n  t h a t  way, EWUP seeks t o  improve t he  

income and s o c i a l  we1 1 -be ing  o f  farmers through improved management o f  water  

and assoc ia ted  i n p u t s  on farms. 

PROCEDURE 

EWUP operates i n  t h r e e  areas. The i n i t i a l  area se lec ted  was i n  Mansouria 

D i s t r i c t  o f  t h e  Giza Governate near  Cai ro .  A second s i t e  was se lec ted  near  t h e  

Abu Raia v i l l a g e  i n  t h e  Ka f r  E l  Sheikh Governate. The t h i r d  s i t e  i s  up r i v e r  

f rom Ca i ro  a t  Abioha v i l l a g e ,  E l  M in ia  Governate (see t h e  l o c a t i o n  map F igu re  1 1. 

A t  each o f  t h e  t h r e e  areas o f  t h e  p r o j e c t  some farms were se lec ted  f o r  i n -  

t e n s i v e  s tudy by t h e  economics team. The farms were se lec ted  based on t h e  f o l -  

l ow ing  c r i t e r i a :  

1. Loca t i on  w i t h  r espec t  t o  source o f  water. 

2. I r r i g a t i o n  system and methods. 

3. S o i l  types. 

4. Ownership and o t h e r  s o c i a l  aspects.  

' ~ b u - ~ e i d ,  Mahmoud, op. c i  t. 



5. Crops. 

6. Shape and l e v e l i n g  of t h e  f i e l d s .  

7. Continuous f l o w  and r a t i o n a l  de l  i v e r y .  

FARM RECORDS DESIGN 

A r e c o r d  was t o  be k e p t o f e a c h  farm'soperat ion.  F i r s t ,  i t  was necessary 

t o  des ign a  s imple farm reco rd  book which cou ld  p rov ide  t h e  in fo rmat ion  needed 

f o r  f u t u r e  p lann ing .  The main reasons f o r  hav ing our  r eco rd  system are:  

1. To measure f i n a n c i a l  success and progress o f  t h e  bus iness over  t ime.  

2. To a i d  i n  p l ann ing  f o r  t h e  fu tu re .  

3. To know t h e  more b e n e f i c i a l  en te rp r i ses .  

Farm reco rd  keeping was i n i t i a t e d  a t  t h e  Mansouria s i t e  and t h e  Abu Raia 

s i t e  d u r i n g  1978 and 1979. 

S ince most coopera t ing  farmers a r e  i l l i t e r a t e ,  s tudy  case farmers were 

v i s i t e d  a t  l e a s t  once every two weeks by EWUP j u n i o r  economists t o  a c c u r a t e l y  

r e c o r d  t h e  data needed. The account-ing p e r i o d  was f rom November 1, 1978, t o  

October 31, 1979. Appendix a t  t h e  end o f  t h i s  paper represen ts  t h e  main chap- 

t e r s  i n  ou r  fa rm r e c o r d  and i t s  summary. 

I. FARM RECORDS SUMMARY AND ANALYSIS AT MAWSOURIA SITE 

Mansouria D i s t r i c t  i s  i r r i g a t e d  by Mansouria Canal which has a  l e n g t h  o f  

37 Km. Two d i s t i n c t  research  areas a re  be ing  s t u d i e d  a t  t he  Mansouria s i t e ;  

one i s  i r r i g a t e d  by t he  Bani-Magdoul branch canal  and t h e  o t h e r  by t h e  E l  

Hanimami branch canal  (see F igu re  3 ). The t o t a l  r o t a t e d  area a t  Mansouria 

D i s t r i c t  i s  24745 F, 60 percen t  i s  occupied by orchards, and 40 percen t  i s  

c u l t i v a t e d  w i t h  vegetables and o t h e r  crops l i k e  barseem, wheat, f l a x  and maize. 



Land i n  t h i s  d i s t r i c t  s lopes from south t o  n o r t h  and f rom west t o  eas t .  

I n  genera l ,  50 percent  o f  t h e  land  has a  water  t a b l e  o f  more than 150 cm, 

45 percent  has a  water t a b l e  f rom 80 cm t o  150 cm, and 5 percen t  has a  water  

t a b l e  l e s s  than  80 cm. The depth t o  water i n  t he  p r o j e c t  area ranges f rom 

60 t o  150 cm. The water t a b l e  f l u c t u a t e s  d u r i n g  t h e  season; i t  r i s e s  immedi- 

a t e l y  a f t e r  each i r r i g a t i o n  and dec l i nes  between i r r i g a t i o n s ,  bu t  u s u a l l y  a  

gradual b u i l d  up occurs d u r i n g  t he  season. The r a t e  o f  d e c l i n e  o f  t h e  water  

t a b l e  d u r i n g  t h e  season between i r r i g a t i o n s  i s  g r e a t e s t  d u r i n g  the  p e r i o d  o f  

h i ghe r  consumptive use suggest ing t h a t  dec l i nes  occur  bo th  f rom l i t e r a l  o u t  

f l o w  and f rom water  use by p l a n t s  f rom the  groundwater. 

The s o i l  mo i s tu re  e x t r a c t i o n s  i s  f rom 4 t o  8 Mho. and some areas w i t h  

s a l i n i t y  problems i s  f rom 8 t o  16 Mho. 

Farmers i n  t h e  Mansouria D i s t r i c t  appear t o  assume t h e i r  f i e l d s  have zero 

grade 1  eve1 . lo Uater  i s  in t roduced i n t o  a  bonded u n i t  u n t i l  t h e  area i s  cover-  

ed and t h e r e  i s  a l lowed t o  s tand and i n f i l t r a t e  i n t o  t he  s o i l .  T h i s  p r a c t i c e  

i s  f o l  lo.wed i n  bo th  t he  sandy s o i l  o f  El  Hammami and t h e  c l a y  loam of Bani-  

Magdoul . 
Represen ta t i ve  s i t e s  on two branch cana ls  (E l  Hammami and Bani -Magdoul ) 

were se lec ted  f o r  t h e  s tudy  (see l o c a t i o n  map F igu re  3 ) The s e l e c t i o n  o f  

these  s i t e s  was based on engineer ing,  agronomic, and socio-economic c r i t e r i a .  

A l l  f i e l d s  on a  se lec ted  s i t e  were moni tored a t  every  i r r i g a t i o n .  I n  a d d i t i o n ,  

socio-economic, crop product ion,  and s o i l  data was c o l l e c t e d .  S ince t h e  two 

s i t e s  ( E l  Hammami and Bani-Magdoul) have d i f f e r e n t  s o i l  types, t h e i r  farm reco rds  

summary a r e  go ing  t o  be shown separa te ly .  

" ~ 1  Kady, op. c i t .  
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F igure 3. Locat ion map f o r  Beni Magdoul (B.M.C.) and El 
branch canals i n  Mansouria D i s t r i c t .  
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I. ( A )  FARM RECORDS SUMMARY AND ANALYSIS 

AT  BANI-MAGDOUL S I T E  

MANSOURIA D I S T R I C T  



Table  3 
F inanc ia l  Sta tement  f o r  Study Cases Farmers a t  

Bani-Magdoul S i t e  - Farm Records (1 978-1 979) 

** * 1 Feddan = 24 K.  (Ke ra t )  



Table 3 shows t h e  number i n  t h e  farmers fami ly .  Egypt ian f a rm  f a m i l y  

members a l l  become i nvo l ved  i n  t h e  farming opera t ioh .  The f a t h e r  works i n  t h e  

f i e l d  w i t h  t h e  ass is tance  o f  h i s  sons, even those who a r e  i n  school. School- 

age sons a s s i s t  t h e i r  f a t h e r  a f t e r  t h e  school day and d u r i n g  t h e i r  vaca t ions  

e s p e c i a l l y  i n  c r i t i c a l  t imes l i k e  p l a n t i n g ,  i n s e c t i c i d e  res i s tance ,  and ha rves t -  

i n g  opera t ions .  The mother, i n  a d d i t i o n  t o  her  d a i l y  home work, takes  care  o f  

p o u l t r y ,  conver ts  m i l k  i n t o  cheese, b u t t e r s a n d  non - fa t  m i l k ,  and he lps  i n  some 

l i g h t  farm work ( p l a n t i n g  o r  t r a n s p l a n t i n g  and ha rves t i ng )  and sometimes mar- 

k e t i n g  a t  t h e  v i l l a g e  l o c a l  market. 

The l a n d  va lue  a t  t h e  Bani-Magdoul s i t e  i s  h i g h  because o f  i t s  l o c a t i o n  

near Giza City. Land va lues a t  t h e  Mansouria s i t e  d i f f e r  accord ing  t o  t h e  

l o c a t i o n .  The l and  which i s  l o c a t e d  by t h e  main roads i s  ve ry  h i g h  i n  value; 

one feddan l o c a t e d  a l ong  t h e  Mansouria main road  i s  va lued a t  30.000 L.E. and 

one feddan l o c a t e d  a t  Bani-Magdoul road i s  valued a t  15.000 L.E. The l a n d  

va lues g i ven  i n  Table 3 a re  es t imated  by t h e  farmers as a r e  l i v e s t o c k  values. 

Table 4 i l l u s t r a t e s  t h e  c rop  r o t a t i o n  f o r  t h e  s tudy  case farms. Barseem 

represen ts  74 percen t  o f  t h e  w i n t e r  crops t o t a l  area because barseem i s  t h e  

main l i v e s t o c k  feed ing  i n  w i n t e r .  Almost a l l  summer c rops  a r e  vegetables which 

a re  cash crops.  The farmers a t  Mansouria s i t e  p r e f e r  t o  c u l t i v a t e  these cash 

crops s i nce  t hey  supply  t h e  c e n t r a l  market a t  Ca i ro  and Giza City w i t h  h i g h  

p r i c e s .  

I n  Table 5  i t  i s  seen t h a t  i ~ i l p o r t a n t  amounts o f  c rops  a r e  used f o r  home 

consumption and l i v e s t o c k  feed. However, except f o r  one case sa les  exceed 50 

percen t  o f  t h e  t o t a l  va lue o f  c rops  produced. L i ves tock  a l s o  c o n t r i b u t e  t o  

home consumption. I n  f a c t ,  i n  many ins tances  t he  va lue  o f  home consumption 

exceeds t h e  va lue  o f  sa les.  These f i g u r e s  cannot be g i ven  d i r e c t  i n t e r p r e t a -  

t i o n  i n  any one year ,  however. I nven to ry  inc reases  and decreases i n  a  year  



T a b l e  4 
Crop R o t a t i o n  f o r  t h e  Study Cases a t  

Bani-Magdoul S i t e  - Farm Records ( 1  978-1979) 

Fa rrn 
No. 

1 

2 

- 

3 

Farmer ' s  Name 

Ahmed El Rachidi  

Hassan El Shewimy 

S a i d  E l  Mezaien 

Tota l  
Area 

Feddan 

3.25 

1 .33  

4 Abbas Y. El Battawy 

7 

Crops Cul t i  vated Area F. 
a 
G, 
a 
L 
2 

- 

0.29 

- 0.1 
1 

2.75 12.05 

i 

I 

- 

0.13 

- 

0 . 4  0 .3  - 

5 

6 

- 

- 

- 

= . r L L  

O ~ ~ 3 ~ 3 - r = ~ ~  

- 

0.67 

- 

- 

- 

- 

I 

1 .50  10.89 

i I 

0 .3  

---------\ 

L 
aJ 

3 
0 

- 

- 

W O ,  
U L  

0 .75 

- 

- 

- 

- - 

- 

- 

9 . 9  

- 

- 

'lohamed A.E1 Battawy 

I4ohamed N.E1 Akshar 

- G, = = a  
- 0 f U F J :  

0 .50 

L 

o m a r k -  

a 3 ~ ~ 0 w w v a c 3 w a o ~ r z  

0 .58 

- 

- 

1.30 

- 

- 

* . r . -  

- 

L . 7  

- 

- 1.3310-8 

I 

0.38 

- 

- 

- 

sac 
Q 5 - V 1  

r n  

0.59 

- 

5 
gl 

1.92 

1.33 

3.25 

0.63 

0.29 

' / / I  

- 

- 

0.92 

0.38 

0 .20 

I 
1.75 11.37 

i 

1 
- '0.38 I 

! 

a - 
- 

- 

U 
w a x  

2 

0 .94  

- 

- 

0.17 

0.25 

0.21 

- 

- l o a 3  

- 

- 1.92 - 

c, 

~ n a a  

- 

- 

vr 

- 

- 

0.500.42 

- 

- 1.72 0.21 

m 3  

0.25 

- 

- 0.34 '0 .29 



T a b l e  5 
Suinrnary o f  Crop and  L i v e s t o c k  P r o d u c t i o n  a t  

Bani-Magdoul S i t e  - Farm R e c o r d s  ( 1  978-1 9 7 9 )  

f a r m  o p e r a t i o n s  i n  t h i s  t a b l e .  
'/ 



2  5  

Table 6  

may cause d i s t o r t i o n s  i n  t h e  va lue  o f  home use versus va lue  o f  l i v e s t o c k  pro-  

duc t  sa les  accounts. 

Tab le  5  a l s o  shows t h e  va lues o f  home produced versus purchased feeds f o r  

1  i ves tock .  Most farmers r e l y  h e a v i l y  on home produced feeds f o r  1  i v e s t o c k  a l -  

though a l l  s tudy  farms purchase some feed. 

Table 6  represen ts  t he  summary o f  crop and l i v e s t o c k  p roduc t ion .  From 

t h i s  t a b l e  t h e  r e l a t i v e  c o n t r i b u t i o n  t h a t  crops and l i v e s t o c k  make t o  t h e  t o t a l  

va lue  of farm p roduc t i on  can be computed. On t h e  average 70 percen t  of  t o t a l  

p roduc t i on  va lue  comes f rom crops and 30 percen t  f rom l i v e s t o c k .  The produc- 

t i o n  va lue  i s  t h e  ac tua l  p r i c e  which t he  farmers r e c e i v e  f rom s e l l i n g  t h e i r  

L i ves tock  
% 

2  4  

18 

3  0  

18 

4  5  

46 

3  0  

Farm 
No. 

1  

2  

3  

4  

5  

6  

TOTAL 

Crop 
Produc t ion  

Value 
L. E. 

1092 

907.3 

630.5 

1148.1 

623.6 

661.8 

5063.3 

L i ves tock  
Produc t ion  

Val ue 
L. E. 

354.2 

202.5 

370.9 

253.4 

509.4 

569.5 

21 59.9 

To t a  1  
Product ion 

Value 
L. E. 

1446.2 

1109.8 

901.4 

1401.5 

11 33 

1231.3 

7223.2 

Crops 
% 

76 

82 

70 

52 

55 

5  4  

7 0  



production a t  the market. For the products which are used a t  home, values are 

determined according t o  the market price minus transportation and marketing 

cost. 

Tables 7 ,  8 ,  and 9 present the rat ios  of livestock production divided by m 

livestock feed expenses with and without livestock work value. The work values 

are estimated according t~ their opportunity cost taken as the rental payment for  

livestock for the work option in question. The value of livestock production 

relat ive to the total  value of feed shown in Table 7. shows the differences 

which may occur due to changes in inventories of livestock and the value of work 

done by livestock. On two farms the value of livestock sales i s  about 50 per- 

cent or less  t h a n  the value of livestock feed used. Table 8 places a value on 

the work done by livestock; including the value of work from livestock s t i l l  

leaves Farm #2 and 4 with livestock total values (sales  and work) being less 

than  the value of livestock feed (Table 9 ) .  If these differences cannot be 

accounted for in inventory adjustments, these farms may benefit by some changes - I 

in their  feed-livestock programs. I 
1 
I 

1 

Table 10 i s  the sumnary of net farm income. All study farms served by the i 

Bani-Magdoul canal show a positive net farm income. Notice tha t  inventory 

changes are large on Farms #2 and 4 indicating that the low rat ios  of total  

1 ivestock value t o  the value of feed i s  explained by inventory build-up. 

Table 11 represents the average value of production per feddan and the 

average net farm income per person. The average value of crops produced per 

feddan varies considerably between farms. There i s  some tendency towards a 

greater value of crop o u t p u t  per feddan on small farms than on 1 arge farms. 

There are t o o  few observations in th i s  se t  of study far~iis to reach any such 

conclusion, however. The value of livestock production i s  more uniform than 

for crops; the two larger farms do have smaller livestock values per feddan 



than  the smaller farms. 

Average net farm income per feddan varies considerably between farms ranging 

from 146.6 L . E .  to 609.9 L.E. The higher rat ios  of net farm income by feddan 

are associated with farms which have the higher values of livestock production 

per feddan. 

Table 12 shows the average net farm income per feddan and per person from 

each of the study cases a t  Bani-Magdoul s i t e .  Net farm income per person also 

varies over a sizable range. Tahle 13 provides some insight into the differences; 

low net farm income per person i s  direct ly associated with small amounts of land 

per person; a1 t h o u g h ,  some farms exhibit more success with intensification (pro- 

ducing more per unit of land) t h a n  others. 

From Table 14 the relationships between working capital assets  and the value 

of farm production are seen. I t  does appear t h a t  the value of farm production 

i s  positively associated with the value of working capital assets. B u t ,  by 

examining Tables 14 and 15 together i t  appears as though additional investments 

in working capital per feddan do not  necessarily bear f r u i t  in a greater value 

of farm production per amount of working capital .  T h a t  i s ,  capital intensif i -  

cation does no t  appear t o  be the key t o  increasing the value of agricultural 

production per feddan on th is  se t  of study farms. 

Farm analysis i s  the climax of any record-keeping act ivi ty.  I t  i s  important 

t o  use the same measurements from year t o  year so t h a t  the comparison will be 

meaningful over time. This was the f i r s t  time for analyzing the farm study case 

d a t a ,  plans are t o  use a t  least  some of the same measurements in future years. 

Analyses to measure efficiency involve comparative analysis. The compari- 

sons can be between far~iis and/or between years. Thi s year between farni compari - 
sons are made for  each individual study case net farm income (NEI) with the 



average N.F. I. f o r  t he  t o t a l  s tudy cases. Table 13 i l l u s t r a t e s  t h a t ,  bu t  we 

hope t h a t  nex t  year we can compare our s tudy cases w i t h  comparable farms i n  the  

same area o r  w i t h  t h e  average y i e l d s  a t  t h e  s i t e .  

Table 12 presents t h e  r a t i o  o f  farm produc t ion  d i v i d e d  by t h e  va lue  o f  

work ing c a p i t a l  assets,  we went f a r  f rom the  f i x e d  assets  because o f  no t  a l l  

o f  our  s tudy cases own t h e  land,  and t o  avo id  t he  h igh  app rec ia t i on  o f  land  

value. 

Table 13 shows up t h e  r a t i o  o f  working c a p i t a l  assets  d i v i d e d  by number o f  

feddans, and f i n a l l y  Table 14 i l l u s t r a t e s  t h e  r a t i o  o f  va lue o f  crops d i v i d e d  

by c rop  expenses. 

E a r l i e r  i t  was shown t h a t  on some farms t h e  va lue o f  l i v e s t o c k  p roduc t i on  

i s  exceeded by t h e  va lue o f  l i v e s t o c k  feed. Table 16 p resents  s i m i l a r  data f o r  

crops. The va lue  o f  crop p roduc t ion  r e l a t i v e  t o  t h e  va lue  o f  c rop  expenses i s  

always g rea te r  than one. 



T a b l e  7 
Number of  L i v e s t o c k  by Species,  Work Done by L i v e s t o c k  and 

R a t i o  o f  L i v e s t o c k  P r o d u c t i o n  (Not  I n c l u d i n g  Work Value) : L.S. Feed Expenses 
f o r  t h e  Study Cases a t  Bani-14agdoul S i t e  (1 978-1979) 



Table  8 
Value of  Work Done by Lives tock  and Total  Value of 

Livestock Product ion f o r  Bani-?4agdoul Study Cases 
(1978 - 1979) 

* The oppo r tun i t y  c o s t  f o r  1 donkey hour i s  0 .15  L .  E .  
** T h e  o p p o r t u n i t y  c o s t  f o r  1  cow o r  bu f f a lo  hour i s  0.30. S ince  t h e  fa rmers  used both donkey and cow o r  bu f f a lo  i n  

'5 ploli i irg and t u rn inq  s a k i a  t h e  oppo r tun i t y  c o s t  = (0 .40  + r),.15) i 2 = 0.225. 

Farm 
No. 

1 

2 

- 

3 

4 

5  

6  

Area 
Feddan 

3.25 

1.33 

1 .50 

2.75 

1 .75  

1 .92  

0 
u 

1 

1  

- 

1 

- 

- 

Total  Value 
of Livestock 
Product ion,  

Home Use 
and Sa l e s  

L .  E .  

354.2 

202.5 

270.9 

253.4 

509.4 

569.5 

v, 

a 
r 
0 
o 

2 

- -  

No. of 

o 
a 

3 % -  

m 

1 

Gross Total  
Value of  

L ives tock  
Produc t ion  

L . E .  1 
614.70 

303.0 

399.7 

398.8 

638.4 

658.0 

Total  
Value 
L . E .  

155.5  

48 

Trans- 
p o r t  
Hours 

700 

350 

- 

350 

350 

350 

L.S. 

m ?  
Q) 

' t Y  

a 
u 

- 

1 - 1  

1 - 1  

1 - 1  

2 - 1  

3 - 1  

Gross 
Total  
Value 
L . E .  

260.5 

100.5 

of  Work 

Total  
Value 
L . E .  

105 

52.5 

- - 

52.5 

52.5  

52.5 

Value 

Val ue* 
per 

Hour 
L . E .  

0 .15 

0 .15 

- 

0 .15  

0 .15 

0.15 

350 52.5 1 159 

i I 

Done 

Plow- 
ing 

T u r n  
Sakia  
Hours 

691 

214 

339 

413 

340 

0.15 

;,I,,,, 

by Lives tock  

Value?* 
pe r  

Hour 
L . E .  

0.225 

0.225 

0.225 

0.225 

0.225 

92.9 

76.5 

145.4 

129 

0.225 1 36 88 .5  



Table 9 
Ratio of Livestock Production (Including Work Value) t L.S. Feed Expenses 

For the  Study Cases a t  Bani-Magdoul S i t e  (1978-1979) 

Purchased 
and non 

Purchased 
Feed 
L . E .  

2 84 

54 5 

144.5 

473 

390 

2 93 I 

Farm 
r4o . 

1 

2 

3 

4 

5 

6 

Area 
Feddan 

3.25 

1.33 

1.50 

2.75 

1.75 

1.92 

Gain Over 
All Feed 

Costs 
L . E .  

330.7 

-242 

255.2 

- 74.2 

248.4 

365 

Ratio of L.S. 
Product ion 

- 

L.S. Feed 
Expenses 

2.16 

0.56 

2.77 

0.84 

1.64 

2.25 

3 
o 
v 

1 

1 

- 

1 

- 

- 

Value 

Total 
Value 
L . E .  

61 4.7 

323.0 

399.7 

398. S 

-- 

638.4 

658.0 

Livestock 

Val ue o f  
!40rk Done 

by L.S. 
L.  E .  

260.5 

100.5 

128.8 

145.4 

129 

88.5 

Farm 

0 

a 
Q - -  
1 
m u  

1 -  

1 -  

1 -  

1 

- 

2 

1 3 1 -  

Production 

Val ue of L.S 
Production 
Home Use & 

Sales  
L . E .  

354.2 

202.5 

270.9 

253.4 

-- 

509.4 

569.5 

L 
Q 

3 
o 

1 4 4  

15 

---------- 

33 

l 2  

Livestock 

V) 
a, 

% > a -  

a 

- 

- 

- 

r 
o 
o n  

2 -  

1 -  

1 

1 

l 1  



Table  10 
Sunimary of  Net Farm Income a t  Bani-Magdoul S i t e  

Farm Records 1978 - 1979 

* N.F.I. i n c l u d i n g  l a n d  a p p r e c i a t i o n  ** N .  F. I .  w i t h o u t  l and  a p p r e c i a t i o n  



Table  11 
Average Value Product ion pe r  Feddan and Average Net 

Farm Income pe r  Person a t  Bani-Magdoul S i t e  
Farm Records (1 978-1979) 

* L.S. p roduc t ion  w i t h o u t  work done by L.S. v a l u e  

%** 3.F. I .  w i t h o u t  l a n d  a p p r e c i a t i o n  
0 

Area 
Feddan 
- - 

3 .25  

1 . 3 3  

1 .50 

2.75 

1 .75  

1.92 

Farm 
No. 

1 

2 

3 

4 

Average 

Livestock* 
Product ion 

Val ue 
L .  E .  

354.2 

2 03 

27 1 

253 

5 09 

570 

Average Crop 

Crop 
Product ion 

Value 
L . E .  

1092. . 

907 

747 

1148 

6 24 

662 

~ o t a l  
Family 

Members 

7 

7 

8 

7 

Lives tock  ProdlF.  

Average 
Per  Feddan 

L .  E .  

109.0  

152.6 

180.7 

92.0 

290.9 

296.9 

ProdIF. 

Average 
Per Feddan 

L .  E .  

336.0 

681.9 

498.0 

417.5 

356.6 

344.8 

Average 

Net Fa rm** 
I n come 
Val ue 
L . E .  

824 

195 

540 

41 0 

934 

1171 

Average F1.F. 

N.F.I. 
L . E .  

824 

195 

540 

41 0 

934 

11  71 

N.F.I . /F.  

Average 
Per  Feddan 

L . E .  

253.5 

146.6 

360.0 

149.0 

533.7 

609.9 

j l 10  

1.IPersor-1 

Average 
N.F.I. 

Per  Person 
L . E .  

117.7 

27.9 

67.5 

58.6 

93.4 

195.2 
i 

P 

o 6 



Table 12 
Average Net Farm Incore Per Feddan and Per Person 

From the Total Study Cases a t  Bani-Magdoul S i t e  
Farm Records ( 1  975-1 979) 

> 

N.F.  I .  
Including 

Land 
Appreciation 

L .  E .  

N . F . I .  
Without 

Land 
Appreciation 

L . E .  

824 

195 

540 

41 0 

934 

1171 

4074 

Farm 
No. 

1 

2 

3 

4 

5 

6 

T o t a l  

Gross Income 
Including 

Land 
Appreciation 

L .  E .  

Average r4.F. I .  per feddan 

= 4074 t 12.5 = 325.3 L.E. 

Average N.F.I. per person 

= 4074 i 4 5  = 90.5 L . E .  

Family 
Members --- 

7 

7 

8 

7 

10 

6 

45 

Gross Incon~e 
bli thout  Land 
Appreciation 

L . E .  --- 

1700 

1067 

1018 

1300 

1459 

1791 

8335 

Area 
Feddan 

3.25 

1.33 

1.50 

2.75 

1.75 

1.92 

12.5 

Gross 
Expenses 

L .  E .  

876 

872 

478 

890 

52 5 

620 

42 6: 



T a b l e  1 3  
R a t i o  o f  N.F.I.  pe r  Feddan and p e r  Person I Average N.F.I.  

f o r  the Study Cases  a t  Bani-Flagdoul S i t e  (1975-1979) 



Tab le  14 
R a t i o  o f  Value of  Farm P roduc t i on  : Working C a p i t a l  Assets 

f o r  t h e  Study Cases a t  Bani-Magdoul S i t e  (1978-1979) 

Average 
Val ue 

o f  Assets 
L.E. 

823 

952 

348 

1029 

976 

1011 

Farm 
No. 

1 

2 

3 

4 

-- 

5 

6 

Area 
Feddan 

3.25 

1.33 

1.5 

--- 

2 - 7 5  

1.75 

1.92 

Farm 
P roduc t i on  

Value 
L. E. 

1446 

1110 

90 1 

1401 

1133 

1231 

T o t a l  Value 
a t  t h e  End 

o f  t h e  Year 
L.E. 

950 

931 

340 

979 

1139 

1291 

f o t a l  Assets  Value a t  t he  Beginn ing o f  t h e  year/ 

R a t i o  o f  Farm 
Produc t ion  

i I40rk 
C a p i t a l  Assets 

1.76 

1.17 

2.59 

1.36 

1.16 

1.22 I 

Equip- 
ment 
Value 
L.E. 

7 0 

300 

00.0 

269.5 

8 0 

3 0 

L i v e -  
s t ock  
Value 
L. E. 

620 

550 

320 

695 

640 

655 

- 

P o u l t r y  
Value 
L.E. 

00.0 

102 

00.0 

22.5 

40 

15 

Gra i n  
and 

Forage 
Value 
L. E.  

5.5 

2 2 

35.5 

92.1 

5 3 

- 

3 2 

T o t a l  
Value 
L. E. 

696.5 

974 

355.5 

1079.7 

81 4 

732 



Table  15 
Ra t io  o f  Working Cap i t a l  Asse t s  Value t No.Feddans 

f o r  t h e  Study C4ses a t  Bani-f;Iagdoul S i t e  (1975-1979) 

Ra t io  of  
Working Asse t s  

- 
Area/ Feddan 

253.23 

-arm 
'lo. 

V 

1 

Remarks 
Area 

Feddan 

.: 
3.25 

Average Val ue 
, o f  Norking Asse t s  

L . E .  

823 

2 

3 

4 

5 

6 

Working Asse t s  
Value a t  t h e  

Beginning of  t h e  
Year 
L . E .  

696 

1 .33  

1 . 5  

2.75 

1 .75  

1 .92 

\!orking Asse t s  
'!slue a t  t h e  

End o f  t h e  Year 
L .  E. 

950 

974 

355 

1079 

81 4 

732 

93 1 

34 0 

979 

1139 

-- 

1291 

I 
952 

345 

1029 

976 

-- 

101 1 

71 5.79 

256.00 

I 

374.18 

557.71 

- - -  --I 
526.56 

I 



Table  16 
Ra t io  o f  Value o f  Crop Product ion : Crop Expenses 

f o r  t h e  Study Cases a t  Bani-Magdoul S i t e  (1978-1979) 

% 

Fa rrn 
No. 

1 

2 

3 

4 

5 

6 

Area 
Feddan 

3 .25 

1 . 3 3  

1 .5  

2.75 

1 . 7 5  

1 .92 

i 

Tota l  Crop 
Expenses 

L . E .  

391 

257 

Lives tock  
Feed 
L .  E. 

171 

401 

58 

285 

* 249 

54 

251 

225 

135 

2 2 2 

Ra t io  o f  
Value o f  Crop 

Product ion 
I - 
Crop Exueqses 

2 .79 

3.53 

Product ion 

Sa 1 e s  
L .  E.  

921 

370 

5 72 

846 

336 

572 

Val ue o f  Crop 

Home 
Use 
L. E .  

00.0 

136 

00.0 

17 

3 8 

3 6 

Remarks 

To ta l  
Va 1 lte 
L .  E .  

1092 

907 

360 

1143 

62 3 

662 

1 .43  

5.10 

4.61 

2 .93  

I 

j 
I 



I. ( B )  FARM RECORDS SUMMARY AND ANALYSIS 

AT EL  HAMMAMI S I T E  

MANSOURIA D ISTRICT  



T a b l e  17 
F i n a n c i a l  S ta tement  f o r  Study Cases Farmers a t  

E l  Hammami S i t e  - Farm Records (1978-1979) 

* 1 F. ( f eddan)  = 24 K. ( k e r a t )  %- R = r e n t e d  1 and 
I - * A  , - . , , . - ,  , A , ~ T  ! I  -.--... -,,.,: ~ Z A ?  < ?  13,-- : p  : L I ?  .,,' ,-, A;;>.- n7,fl <-'.a: m r ! n 1 8 1  , c j ' ~  

. . .  

Farm 
No. 

1 

2 

3 

4 

5 

Farmer '  s Name 

Abdel S a t t a r  B a r o u r  

F a t h y  E l  K i l a n y  

i.lousa Abdel  Claksoud 

Ragab H o t a i t a  

Sa ied  E l  RaL iey  

Fami l y  

- 

10 

5 1 2  

18 

31 

5 

7 

6 

17 

Land and 
L i v e s t o c k  

T o t a l  Va lue 
L.E. 
- 

8524 

2094 

13777 

55290 

2772 

Area Members 

. a~ - 
a ~ a a  
- E Q  
a u o  
Z L L +  

5 

12 

14 

2 1 3  

Area 
Feddan 
OC.00 

2.46 

0.46 

2.75 

13.30 

1.38 

F* 

2 

- 

- 

L i v e s t o c k  

2 

7 

6 

- 

- 

K* 

1 

10 R 

11 

o 

- 

- 

t 

T o t a l  
Va lue  
L.E.** 

81 66 

2000 

13 

6 

' 4 R  

12 

f - m ?  

% > Y  

- 

0 

3 r -  
3 

- 

- 

- 

Q J U -  

C 

2 

0 

- 3 0  

2 5  

r 
0 

v C 3 u C 3 u a a  

1 

- 1  

I 

T o t a l  
Val  ue 
L.E. 

358 

9 4 

5 m O  

5 

1 

- 

- 1  13500 1 1 5  - 1 

2 4 2 1  
I 

- 2 

277 

53400 

2500 1 -  

5 

- 

- - 

2 2 5  

1890 

272 



T 3 b l e  18 
Crop R o t a t i o n  f o r  t h e  Study Cases a t  E l  Hammami S i t e  

Farm Records ( 1  978-1 979) 

Farm 
No. 

1 

2 

3 

4 

5 

T o t a l  
Area 

Feddan 
- 

2.46 

0.46 

2.75 

13.30 

1.33 

r 

10.~~ I - -- .- 

Crop C u l t i v a t e d  Area p e r  Feddan 

- I -  l a i 8  I - 
- 1 - 1 - 1 -  

c, 

2 - 
r;) 
0 
C 

- 

- 

0.57 

0.80 0.58 - 0.63 - 

ul 
aJ 
0 
C, 
a 
c - 
0 
k 

0.54 

- 

0.50 

2.50 

- 
& 

V, 
a 
3 
0- 
v, 

0.58 

- 

0.25 

0.50 

u 
0, 
a 
a 
Ll  
5 
U 

0.54 

- 

0.58 

- 

ul 
'= 
0 
7 

7 

r" 

- 

- 

c - 
w 
w 
V, 
L 
a 
m 

0.90 

0.46 

0.67 

3.00 

b 
a 
a 
aJ 
n 
C, 

0 
I 

0.46 

- 

1.58 

2.30 

S 
n: 
7 

a 
0, 
C) 
W 

- 

- 

- 

0.SO 

2 
Y 
0 

- 

0.20 

- 

- 

, 
b 
7 7 

w z 
ul 
3 
w 
3 

- 

0.16 

- 

I 
- I 1 - 3 0  

I 

C, 
a 
aJ 
r 
3 

0.46 

- 

0.50 

1.70 

w 
N 
.7 

a 
r: 

0.42 

- 

0.25 

- 

CI 
w m 
N r, 
.r L 
a 0 
z LL 
- 

0.92 

0.10 

1.00 

1.80 

c 
o 
-7 

'= 
0 

0.08 

- 

- 

- 2.50 

L 
w z - 
z 
3 
v, 

- 

- 

0.33 

- 



Table  19 
Summary of Crop and Lives tock  Product ion 

El Hammami S i t e  - Farm Records (1978-1979) 

+ 
99 I 4 - - -  . . .  -. - - --. -. - - - - * - -  - -  - - - -  - - 

Farm 
No. --- 

1 

2 

3 

4 

Product ion and D i spos i t i on  of Crops 

Fed t o  
L ives tock  

L.  E .  

59.5 

3 9 

2 53 

554 

- 
Product ion and D i spos i t i on  of Livestock 

5 

Home 
Use 
L . E .  

189.9 

00.0 

90 

455.5 

382 

I 

Home 
Use 
L .  E.  

16.4 

7.4 

1.7 

6.7 

382 

S a l e s  
L . E .  

230.4 

20 

00 

305 

126 

Sal e s  
L .  E.  

739.4 

2 5 

489.5 

31 77.9 

79.00 

Total  
Value 
L . E .  

420.3 

20.0  

90 

760.5 

5 08 

I 

Production 
To t a  1 
Va 1 ue 
L .  E .  

815.3 

71.4 

744.2 

3738.6 

218 

Non 
Purchased 

Feed 
L . E .  

59.5 

39.0 

523 

554 

-248.30 

I 
L 

679 

Purchased 
Feed 
L .  E .  

6 3 

8 

19 

262 

1 4 5 . 7 1 1 4  

Purchased 
and Jon 

Purchased 
Feed 
L . E .  

122.5 

47 

542 

81 6 

259.7 

Gain Over 
A11 Feed 

Cost 
L . E .  

297.80 

-27.00 

-452.00 

-55.50 

I 



Table 19/B 

Summary o f  Crops and L i ves tock  
Produc t ion  a t  E l  Hammami S i t e  

Farm Records 1978- 1979 

Farm 
No. 

1 

2 

3 

4 

5 

To t a  1 

Crop 
Produc t ion  

Value 
L.E. 

81 5.3 

71.4 

744.2 

3,738.6 

679.0 

6,048.5 

L i ves tock  
Produc t ion  

Value 
L. E. 

420.3 

20.0 

90.0 

760.0 

259.7 

1,550.0 

To ta l  
Produc t ion  

Va 1 ue 
L.E. 

1,235.6 

91.4 

834.2 

4,498.6 

938.7 

7,598.5 

Crops 
% 

6 6 

7 8 

89 

83 

7 2 

80 

L i ves tock  
% 

34 

2 2 

11 

17 

23 

20 



Table 17 shows t h e  numbers i n  t h e  farmers f a m i l y .  As f o r  Bani-Magdoul, 

a l l  members become i nvo l ved  i n  t h e  fa rm ing  ope ra t i on .  S ince E l  Mansouria s i t e  

l i e s  near  E l  Giza City and Cai ro ,  many farm l a b o r e r s  move t o  these two b i g  

c i t i e s  f o r  employment i n  cons t ruc t i on ,  i n d u s t r i a l  work, o r  commercial bus iness.  

Even school-age sons o f t e n  seek jobs  a t  these two b i g  c i t i e s .  

The l a n d  va lue a t  E l  Hammami s i t e  i s  lower  t han  Bani-Magdoul s i t e .  L i k e l y ,  

t h i s  i s  because E l  Hammami l i e s  a t  a  s l i g h t l y  g r e a t e r  d i s t a n c e  f rom Ca i ro .  The 

l a n d  va lues  g i ven  i n  Table  17 a r e  es t imated  by t h e  farmers as a r e  l i v e s t o c k  

va lues.  Farms a r e  la rger ,on  t h e  average,than a t  Ban i -Magdou l  bu t ,  t h i s  i s  

p r i m a r i l y  because o f  one r e l a t i v e l y  l a r g e  farm which i s  i n c l u d e d  i n  t h e  s tudy.  

Table  18 g i ves  t h e  c rop  mix  f o r  t h e  s tudy  case farms. Barseem rep resen t s  

28 percen t  o f  t h e  w i n t e r  c rop  and maize forage represen ts  25 percen t  o f  t h e  

summer crop;  bo th  a r e  m a i n l y  used f o r  l i v e s t o c k  f eed ing  i n  w i n t e r  and summer, 

r e s p e c t i v e l y .  Vegetables a r c  t h e  p r ima ry  cash c r o p  i n  t h i s  area and a r e  capable  

o f  p roduc ing  a  h i g h  r e t u r n .  By comparing Tables 17 and 18  i t  can be seen t h a t  

us i ng  t h e  l and  t o  produce fo rage  f o r  l i v e s t o c k  r e q u i r e s  a  much h i g h e r  percentage 

of a v a i l a b l e  l a n d  on t h e  smal l  farms than on l a r g e r  s i z e d  farms. 

I n  Table  19 i t  i s  seen t h a t  a  r e l a t i v e l y  h i gh  p r o p o r t i o n  o f  t h e  t o t a l  va l ue  

o f  c rops  produced a r e  s o l d  o f f  t h e  farm. For t h e  one smal l  f a rm  (No. 2 ) ,  because 

such a  l a r g e  amount o f  a v a i l a b l e  l and  must be used t o  produce fo rage  f o r  l i v e -  

s tock,  sa les  o f  c rops rep resen t  o n l y  about 35 pe rcen t  o f  t h e  t o t a l  va l ue  of 

c rops.  On t h i s  fa rm a l l  o f  t h e  va lue  o f  l i v e s t o c k  i s  represen ted  i n  sa les ;  t h e  

donkey i s  " r en ted  o u t "  t o  p r o v i d e  income t o  t h e  smal l  farmer .  

On f o u r  o f  t h e  f i v e  farms t h e  va lue  o f  purchased and non-purchased l i v e s t o c k  

feeds exceeded t h e  va lue  o f  l i v e s t o c k .  Home use o f  l i v e s t o c k  tends t o  be a  
I 

r e 1  a t  i v e l y  in ' lportant con t r ' i  b u t i o n  f rom 1  i vestock i n  most cases. And, f a rm  p ro -  

duced feed  niakes up most o f  t h e  va lue  o f  feed f e d  t o  1  i ves tock .  



Tab le  19/B p resen ts  t h e  surrlmary o f  c rop  and l i v e s t o c k  p roduc t i on .  Th i s  

t a b l e  shows t h e  r e l a t i v e  c o n t r i b u t i o n  t h a t  c rops and l i v e s t o c k  make t o  t h e  t o t a l  

va l ue  o f  farm p roduc t ion .  

On t h e  average, 80 percen t  o f  t h e  t o t a l  p roduc t i on  va lue  comes f rom c rops  

and 20 percent  f rom l i v e s t o c k .  The p roduc t i on  va lues a r e  s e t  by t h e  a c t u a l  

p r i c e s  which t h e  farmers r ece i ved  fro111 s e l l i n g  t h e i r  p r o d u c t i o n  i n  t h e  market.  

Tables 20, 21, and 22 p resen t  t h e  r a t i o s  o f  l i v e s t o c k  p r o d u c t i o n  d i v i d e d  

by l i v e s t o c k  feed expenses w i t h  and w i t h o u t  l i v e s t o c k  work va lue .  The work 

va lues  a r e  es t imated  accord ing  t o  t h e  o p p o r t u n i t y  c o s t - - t h a t  i s ,  t h e  go ing  r a t e  

f o r  h i r i n g  such l i v e s t o c k  work se r v i ces  a r e  app l i ed .  On o n l y  one fa rm does t h e  

va lue  of  l i v e s t o c k  p roduc t i on  exceed t h e  va lue  o f  l i v e s t o c k  f eed  expenses. The 

p r ima ry  work va l ue  o f  l i v e s t o c k  i s  f o r  t r a n s p o r t a t i o n  and t u r n i n g  sak ias .  T h i s  

s e t  o f  farms r e p o r t e d  no l i v e s t o c k  use i n  f i e l d  ope ra t i ons .  

When t h e  work-va lue o f  l i v e s t o c k  i s  added t o  t h e i r  c o n t r i b u t i o n  t o  home 

consumed i tems and sa les  values, t h e  r a t i o n a l e  f o r  l i v e s t o c k ' s  e x i s t e n c e  on farms 

becomes more apparent.  The t o t a l  va lue o f  l i v e s t o c k  exceeds t h e  va lue  o f  l i v e -  

s tock  f eed  expenses i n  t h r e e  o f  t h e  f i v e  cases. 

Tab le  23 i s  t h e  summary o f  n e t  fa rm income. Ne t  f a rm  income ( i g n o r i n g  

l a n d  a p p r e c i a t i o n )  i s  nega t i ve  f o r  the  s~ i ia l  l e s t  farmer.  Tab le  24 rep resen t s  

t h e  average va lue  o f  p roduc t i on  per  feddan and t h e  average n e t  fa rm income p e r  

person. The va lue  o f  c rops produced pe r  feddan v a r i e s  over  a  s i z a b l e  range. 

Farm 5  has ove r  t h r e e  t imes as much c rop  va lue  pe r  feddan as does Farm two. 

Only two farms produced a  ~ i iodest  amount o f  income p e r  person i n  1978-79. For  

t h e  o the rs ,  income pe r  person was e i t h e r  nega t i ve  o r  ex t reme ly  low. 

Tab le  25 shows t h e  average n e t  farm income p e r  feddan and p e r  person from 

each o f  t he  s tudy  cases a t  E l  Hamtnami s i t e .  T h i s  average i s  v e r y  low when com- 

pared w i t h  t h e  average a t  Bani-Magdoul s i t e  (Table  12).  



From Table  27 t h e  r e l a t i o n s h i p s  between work ing c a p i t a l  asse ts  and t h e  

va lue  o f  farm p roduc t i on  a r e  seen. I t  zga in  appears t h a t  t h e  va lue  o f  fa rm 

p roduc t i on  i s  p o s i t i v e l y  assoc ia ted  w i t h  t h e  va lue  o f  work ing  c a p i t a l  asse ts .  

Tables 28, 29 show t h e  r a t i o  o f  work ing c a p i t a l  asse ts  pe r  feddan and 

t h e  r a t i o  o f  c rop  p roduc t i on  va lue  d i v i d e d  by c r o p  expenses, r e s p e c t i v e l y .  The 

va lue  o f  c rop  p roduc t i on  exceeds t h e  va lue  o f  c rop  expenses i n  a l l  cases. T h i s  

r a t i o  a l s o  appears t o  be r e l a t e d  t o  farm s i ze ,  measured i n  feddans o f  l and .  



Tab le  20 
Number o f  L i v e s t o c k  by Species,  ';Jerk Done by L i v e s t o c k  and 

R a t i o s  o f  L i v e s t o c k  P r o d u c t i o n  (Not  I n c l u d i n g  !Jerk Value)  5 L.S. Feed Expenses 
f o r  t h e  Study Cases a t  E l  Harnmarni S i t e  (1  978-1979) 

T r a n s p o r t a t i o n  and l o a d i n g  done by donkey. We assume t h a t  t h e  minimum i s  350 h. p e r  y e a r  f o r  donkey. 
Donkey i s  used f o r  t u r n i n g  s a k i a  e x c e p t  cases #3 and 4. Cows and b u f f a l o  a re  used. 

L 

:o. 

1 

2 

3 

4 

- 
J 

L.S. 

Purchased 
and Non 

Purchased 
Feed 
L. E. 

122.5 

47.0 

542 

81 6 

5 08 

Area 
Feddan 

2.46 

9.46 

2.75 

13.30 

1.38 

Working 

* 
K 
0 .- 
C, 
a  
C, 
L 
0 
L1 
VI 
t 
rn 
L 

350 

350 

350 

700 

350 

P r o d u c t i o n  I L.S. Feed 

T o t a l  Value 
o f  L.S. 

P r o d u c t i o n  
L.E. 

420.3 

20.0 

90.0 

760.0 

259.7 

by 

cn 
t .- - 
u 
J 
3 
n 

Expenses 

L.S. P r o d u c t i o n  
- 

L.S. Feed 
Expenses 

3.43 

0.43 

0.17 

0.93 

0.51 

3 % .  
0 

- 

- 

1 

5 

- 

cn 
K .- 
I 
o - 
n 

L.S. 

* * 
a .- 
x 
a  
v, 

cn 
K .- 
K 
L 
3 
i- 

2 38 

9 4 

433 

532 

163 

Hours Done 

0, 
t .- - 
9) 
2. 
aJ 

Farm 

0 - 
a '+. 
3 

- 

- 

- 

2 

- 

Y - 

- 

- 

- 

4 

2 

i i v e s t o c k  

W ?  

= - s s  
a o a  

V C 3 ' 3 S U F  

1 

1 

1 

2 

1 

a -  
- 

- 

- 

- 

- 

- 



T a b l e  21 
Va lue o f  Work Done by  L i v e s t o c k  and T o t a l  Value o f  

L i v e s t o c k  P r o d u c t i o n  f o r  E l  Hammami S tudy  Cases 
(1978 - 1979) 



Table  22 
Ra t i o  o f  L ives tock  Product ion ( Inc lud ing  Work Value)  + L.S. Feed Expenses 

f o r  t h e  Study Cases a t  El Hammami S i t e  (1978-,1979) 

Farm 
;!lo. 

: 1 
i 
! 

, 

2 
I 

I ! 
3 

I 4 

I 
4 

5 

1 

Area 
Feddan 

2 .46  

0 .46  

2 .75 

13.30 

z 
u 

- 

- 

1 

5 

0.66 -171.8 

I 

Livestock 

Value o f  
Ialork Done 

by L.S. 
L .  E .  

68 

66.6 

182.4 

264.6 

l -  l -  

R a t i o  o f  L.S, 
Product ion 

- 
L.S. Feed 
Expenses 

4.15 

1.84 

0.50 

1 .26 

Purchased 
and Plon 

Purchased 
Feed 
L . E .  

122.5  

47.0  

542 

81 6 

- 

- r 
0 

1 

- 

1 

I Z 5 I  7 7 - 0  

Farm 

0 - 
+ 
* 

- 

- 

- 

2 

- 

- 2  

1 

- 

Product ion ' lalue 

Gain Over 
All  Feed 

Costs  
L . E .  

386 

39.6 

-269.6 

208.6 

259 '7  I 336.7 I 508 

+J 

3 

a 

30 

5 

15 

- 

Va 1 ue cf LS . 
Product ion 
Home Use & 

Sa l e s  
L . E .  

420.3 

20.0 

90.0 

760.0 

a m -  

= 

- 

- 

- 

4 

To t a l  
Value 
L . E .  

508.5 

86.6  

272.4 

1024.6 

L ives tock  

v , ?  

> Y O U -  
r 

O r r J O r r J O O  
a 

1 

1 

1 

2 



T a b l e  23 
Summary o f  Net  Farm Income a t  E l  Hammami S i t e  

Farm Records 1978 - 1979 

+ * N.F. I .  i n c l u d i n g  l a n d  a p p r e c i a t i o n  
%** ?I. F. I. .wi  t h o y t  l a n d  a p p r e c i a t i o n  

. - .  - ~ - -  - 

Farm 
:lo. 

1 

2 

3 

4 

5 

Ne t  
Farm 

Income 

*4785 

** 951 

* 296 

** -4 

I 

*2387 

** 87 

1 *I1092 

* 2292 

* 521 

** 21 

Crop 
Expenses 

L.E. 

278 

6 3 

1 383 

1446 

Animal  
P r o d u c t s  

L.E. 

420 

2 0 

90 

7 6 1 

o f  Income 

I n v e n t o r y  
Changes 
i f  (+) 
L.E. 

3551 

343 

21 60 

9074 

497 

Crop 
P r o d u c t s  

L. E. 

81 5 

7 1 

74 4 

3739 

, Non 
Crop 

Expenses 
L.E. 

9 3 

3 6 

19 

482 

Summary 

C a p i t a l  
Sa les  
L. E. 

530 

- 

182 

- 

, 260 "79 

O f f  
Farm 

Income 
L. E. 

- 

- 

- 

- 

Summary 

C a p i t a l  
Purchases 

L.E. 

400 

- 

134 

- 

324 / 209 

o f  Expenses 

, - 

T o t a l  
Gross 
Income 
L.E. 

561 6 

434 

3176 

13574 

- 

Inven-  
t o r y  

Changes 
i f  ( - )  

L.  E. 

- 

- 

- 915 - 

Non 
Purchase 
Livestock 

Feed 
L.E. 

6 0 

3 9 

352 

T o t a l  
Gross 

Expense 
L.E. 

83 1 

138 

789 

2482 

I 253 - 

- 554 



Table  24 
Average Value Product ion pe r  Feddan and Average Yet 

Farm Income p e r  Person a t  El Hammami S i t e  
Farm Records ( 1978- 1979) 

* L.S. p roduc t ion  w i thou t  work done by L.S. va lue  $ X* Yi.F.1. without  land a p o r e c i a t i o n  

Farm 
No. 

1 

2 

3 

3 

5 

Total  
Family 

Members 

10 

12 

18 

3 1 

3 

I 

Area ' 

Feddan 

2.46 

0 .46  

2.75 

13.30 

1 .38  

I 

Average Crop 

Crop 
Product ion 

Val ue 
L . E .  

81 5 

Prod/F. 

Average 
Per Feddan' 

L . E .  

33; . 3  

Average Lives tockProdF.  Average N.F.I . /F.  

7 1 

744 

3937 

679 

Livestock* 
Product ion 

Value 
L . E .  

42 0 

Net Farmff 
Income 
Value 
L .  E .  

951 

Average N.F.I . /Person 

154.3 

270.5 

296 

492 

Average 
Per  Feddan 

L .  E .  

170.7 

Average 
Per  Feddan 

L .  E.  

386.6 

N . F .  I .  
L . E .  

9 5 1 

2 0 

90 

761 

260 

4 v e r a ~ e  
YI.F.1. 

Per  ?e rson  
L.E. 

95.1 

43.5 

32.7 

57.2 

188.4 

- 4 

8 7 

2292 

2 1 

-8.7 

31.6 

172.3 

15.2 

- 4 

8 7 

2292 

2 1 

-0.33 
I 

4.83 

73.9 

7 

I .. 



T a b l e  25 
Average Net Farm Income Per  Feddan and Per Person 

From t h e  T o t a l  S tudy Cases a t  E l  Hammami S i t e  
Farm Records ( 1  975-1 979) 

BEST AVAILABLE COPY 



Table  26 
R a t i o  o f  N.F.I .  p e r  Feddan and p e r  Person I Average N.F.I. 

f o r  t h e  Study Cases a t  El Hammami S i t e  (1978-1979) . 

Farm 
!lo. 

1 

2 

3 

1 4 

5 

Family 
Members 

1 0  

12  

18  

3 1 

3 

Area 
Feddan 

2 .46 

0.46 

2.75 

13.30 

1 .38 

R a t i o o f : ~ . F . I . p e r P e r s o n i A v e r a g e I " ~ . F . I .  

N.F.I. 
Pe r  Feddan 

L .  E.  

386.6 

-8 .7  

31.6  

172.3  

15.2  

r.I.F.1. 
Pe r  Person 

L . E .  

95.1 

-0 .33 

4.33 

73.9  

7 

R a t i o o f N . F . I . p e r F e d d a n + A v e r a g e N . F . I .  

Average 
N.F. I .  

Pe r  Person 
L . E .  

45.2 

45.2 

45.2 

45.2 

45.2 

Average 
N. F. I .  

P e r  Feddan 
L .  E .  

164.5  

164.5 

164.5 

164.5  

164 .5  

R a t i o  
Col.  1 + Col . 2 

2 . 3 5  

-0 .05 

0 . 1 3  

1 . 0 5  

0 .09  

R a t i o  
Col.  4 s Col.  5 

2.1 

-C.  01 

0.11 

1 
0.15  

b 



T a b l e  27 
R a t i o  o f  Value o f  Farm Produc t ion  t Norking C a p i t a l  A s s e t s  

f o r  t h e  Study Cases a t  El Hamami S i t e  (1978-1979) 



Tab le  28 
R a t i o  o f  Working C a p i t a l  Asse ts  Va lue + No. o f  Feddans 

f o r  t h e  Study Cases o f  E l  Hammami S i t e  (1978-1979) 

Farm 
No. 

1  

2  

3  

4  

5  

I Working Assets  
Va lue  a t  t h e  

/ B e g i n n i n g  o f  t h e  
Area 1 Year 

Feddan 1 L. E. 

2.46 

0.46 

2.75 

I 

Working Asse ts  
Value a t  t h e  

End o f  t h e  Year 
L.E. 

523 

129 

52 1  

13.30 

1.38 

I R a t i o  o f  ! 

Average Va lue Working Assets I 
o f  Working ~ s s e t s '  I 

L. E. 1 ~rea/ ;eddan j Rera r  ks 

I 
I 

31 4.81 
I 
i 
I 
I 

I 

i I 

332 

41 87 4050 

' 155.28 

4324 

I 

- 

I 

I 
430 

I 
1 311.59 I 
I 

I I 
i 
i I 

43 1  

I 
240 i 

I 
1 

172 150 326.09 
i I 

I 
I 

I 

I , 

428 

331 45 1 

, 
1 

164.00 ! I 
i 
I 



Tab le  29 
R a t i o  o f  Value o f  Crop P r o d u c t i o n  I Crop Expenses 
f o r  t h e  Study Cases a t  E l  Harllmarni Cji te (1978-1979) 

Farm 
No. - 

1 

L 

2 

3 

4 

5 

I 

--v 

Area 
Feddan 

2.46 

T o t a l  Crop 
Expenses 

L.E. 

277.6 

0.46 

2.75 

13.30 

1 .38  

I - 

-- 
R a t i o  o f  

Value o f  Crop 
P r o a u c t i o n  

- 

Crop Expenses 

2.94 

Remarks 

Value o f  Crop P r o d u c t i o n  

Sa 1 es 
L. E. 

739.4 

L i v e s t o c k  
Feed 
L.E. 

59.5 

1.13 

1 .?5 

2.58 

T o t a l  
Va lue L 

L.E. 

81 5.3 

Home 
Use 
L. E. 

16.4 

39 

I 

25.0 

489.5 

31 77.9 

21 8.0 

7.4 

I 

2.10 

71.4 

744.2 

3738.6 

679 

-- 

253 

5 54 

382 

63.1 

382.5 

1446.4 

323.7 

1.7 

6.7 

1 .0  

I - - - - - - I I 



11. FARM RECORDS SUMMARY AND ANALYSIS 

AT ABU-RAIA S I T E  

KAFR EL SHEIKH GOVERNATE 



Background: 

The Abu-Raia a rea  i s  loca ted  in  t h e  North Delta  and it l i e s  t o  t h e  

South of E l  Broc l l s  Lake. This  a r e a  i s  newly reclailnecl land;  it has bcen 

rcc1:iimccl f o r  about 50 years .  

The s o i l  type  i s  c l a y  on t h e  sur face ;  t h e  s o i l  p r o f i l e  inc ludes  a  heavy 

c l a y  f o r  from 40-60 cm and a f t e r  t h a t  it i s  a  loam s o i l .  The a rea  s u f f e r s  

from s o i l  s a l i n i t y  and s o d i c i t y  problems. A h ighly  s i g n i f i c a n t  negat ive  

r e l a t i o n s h i p  e x i s t s  between s o i l  s a l i n i t y  and y i e l d s .  

The water i n  cana l s  i s  of  high q u a l i t y .  The e l e c t r i c a l  conduct iv i ty  of  

i r r i g a t i o n  water averages about 0.54 millimhos f o r  t h e  period of  measurement, 

with r e l a t i v e l y  low sodium. The water i n  d r a i n s  has t h e  range from 1.06 

t o  3.26 mi l l i~nhos .  The Gadalla d ra in  i s  very  h ighly  s a l i n e  and should no t  

be used f o r  i r r i g a t i o n  i f  t h e r e  i s  any o t h e r  a l t e r n a t i v e .  

The water t a b l e  v a r i e s  from 40-160 cm from land su r face .  The farmers 

near  Abu-Raia a s  well  a s  a l l  Egyptian farmers have no modern methods a v a i l -  

a b l e  t o  guide t h e i r  dec is ions  about when t o  i r r i g a t e  and how much t o  apply;  

modern techniques could perhaps inc rease  t h e i r  y i e l d  and reduce t h e  water they 

apply. Improved water management might a l s o  e f f e c t  a  lowering of t h e  water 

t a b l e  and reduce t h e  danger o f  excess moisture i n  t h e  r o o t  zone, See 

Abu-Raia Area map Figure 4 .  
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F igu re  4 . Map of Abu-Raia Area 



Tab le  30 
F i n a n c i a l  Statement f o r  Study Cases Farmers a t  

Abu-Raia S i t e  - Farm Records (1978-1979) 

q5 0 = owned R = r e n t e d  l a n d  
3 - -  - ' -- 

.p-- - -  .- . - a  - 

Fa rnl 
No. 

1 

2 

3 

4 

5 

6 

7 

f 

Farmer ' s  Name 

Ib rah i rn  Shamseldin 

Clarey Marey Yosef 

S e r r i a h M u s t f a ~ b d u  

Hamed E l  Behai  ry  

Abdel Hamid Shaban 

Ahrned Abdel Bak i  

Salem A l y  Marey 

Area 
Feddan 
00.00 

6.38 

6.79 

8.33 

4.00 

6.67 

10.75 

3.00 

Fami 1 y 

- 
r3 

+ 

9 

6 

1 8  

8 

1 0  

8 

5 

a 

r 

6 

2 

7 

4 

4 

6 

3 2  

Area Members 

CJ - 
- ? + I  
r o w 0  

LL 

3 

4 

11 

4 

6 

2 

Land and 
L i v e s t o c k  

T o t a l  Value 
L.E. 

12345 

14481 

15452 

5405 

841 0 

23364 

74 09 

T o t a l  

L.E. 

11 750 

13563 

1 4800 

5000 

8000 

21 500 

6600 

F.* 

6 

6 

8 

2 0 

1 R 

4 0 

2 R  

10 

3 

K* 

9 

1 9  

8 

12 

12 

16 

- 

18 

- 

g C 1 7  = a  
o 

- 

- 

- 

- 

- 

- 

o 

- 2  

1 1  

2 1  

1 1  

1 1  

4 2  

- - 2  

0 
7 

3 % -  
3 

L i v e s t o c k  

>s 
L 

2 
o 

39 

- 

3 

- 

- 

1 0  

- 2 2  

= ~ o , - v ) o  

5 

2 -  

2 -  

1 -  

2 -  

2 -  

1 -  

V) 

% > Y  

a 

4 

2 

- 

- 

3 

2 

T o t a l  
Val ue 
L. E. 

595 

898 

652 

405 

41 0 

1864 

809 

r 
o 

v m o n u a a  

1 2 -  



Tab le  31 
C r o ~  Ro ta t i on  f o r  t h e  Study Cases a t  Abu-Raia S i t e  - .  - ,  

From T h e i r  Farm ~ e c o r d s  ( 1  978-1 979) 

, 

,. 

Farm 
No. 

1 

2 

3 

4 

5 
- -  

6 

7 

- 

Summer Crops Win te r  Crops 

i Co t t ca  R i ce  
F. I F. 

Barseem 
F. 

4.10 

- 

3.10 

2.90 

- 

2.00 

I 

2.80 

4.70 

5.20 

Maize 
' I l a i ze  / Forage 

F. I F. 

i 
0.70 

-. 

1.00 

I I.5O - 2.50 1 - 
j 

Cucun- 
ber  

F. 

- 

0.60 

- 

- i - 
i 
1 

0.10 / - 
! 
! 

- 1 -  
i 
I 

- l -  

. Nheat 
F. 

1.60 

--.-- 

2.70 

2.70 

0.3 

--- 

- 

~ e l l o n s  / 
Seeds :Tomato6 

F. F. 

- I I - 
i 

2.90 

Broad 
Beans 

F. 

- 

-- 

- 

0.8C 

- 

, - 

- 

- 
I 

F l a x  
F. 

0.70 

- - 

1 .OO 

1.50 0.70 I , 0.30 

- 

3.40 1 
- 

0.30 

- 

- 

0.50 

2.00 

1.80 

Veg. 
F. 

- 

-- - -- 

- 

- 0.20 i - 
I 

j 
I 

1.00 1 1.00 

- - 

4.30 

I 

1.00 1.00 

I Maize 
Forage 

F. 

- 

- 

- 

- 

- 

- 

- 

- 

0.50 1 1-00  

I 
- ! 

1.00 

1 

- 

- 

1 .O@ 

- 

1.50 1.30 

1 3.00 

- 

0.49 3.30 1 1.80 

5.30 

2.00 

1.50 

I 

1.00 



Tab le  3 2  
Summary o f  Crop and L i v e s t o c k  P roduc t i on  a t  
Abu-Raia S i t e  - Farm Records (1978-1979) 

1 P roduc t i on  and D i s p o s i t i o n  o f  Crops I I P roduc t i on  and D i s p o s i t i o n  o f  L i v e s t o c k  I 

Gain ove r  a l l  f eed  c o s t s  i s  nega t i ve  because we d i d  n o t  compute t h e  animal power va l ue  which were used i n  farm 
oner?tionslin t h i s  t a b l e .  . I c 

-. . . - . . -. . . - --.. -- - - -- -- - -  - - .  . -- -._. .- - . . ._ - .  . , _  _ .- . .. __ _ . - . . .- . . . 



Table 33 

The Sunimary o f  Crops and L i ves tock  
Produc t ion  a t  Abu-Kaia S i t e  

Far111 Records 1975-1 979 

Farm 
No. 

1 

2 

3 

Crop 
Produc t ion  

Value 
L. E. 

1,696.5 

1,897.0 
- 

2.590 

4 626 4 1 

L i ves tock  
Produc t ion  

Value 
L.E. 

269 

198 

239 

5 
- 

6 

7 

To ta l  

To ta l  
P roduc t ion  

Val ue 
L.E. 

1,965 

2,095 

2,829 

1,899 

4,129 

1,089 

13,926.5 

Crops 
% 

123 

32 1 

111 

1 ,302 

L i ves tock  
% 

2,022 

4,450 

1,200 

15,228 

8 6 14 

94 

9 3 

9 1 

9 1 

I 

6 

7 

9 

9 

9 1 9 

92 8 



Table 30 shows t h e  numbers of i n d i v i d u a l s  i n  t h e  farmers f a n l i l y  a t  Abu-Raia 

s i t e .  A l l  t he  f a m i l y  members cooperate i n  the  farn i ing opera t ion ,  p a r t i c u l a r l y  

a t  c r i t i c a l  t imes l i k e  t r a n s p l a n t i n g  r i c e  nurser ies ,  app l y i ng  c o t t o n  i n s e c t i -  

c ides, r i c e  harves t ing ,  and c o t t o n  p i ck i ng .  

The l and  va lue  a t  Abu-Raia s i t e  ranges between 1500-2000 L.E. pe r  feddan; 

t h e  land  va lues g iven  i n  Table 30 a r e  est imated by t h e  farmers as a r e  l i v e s t o c k  

values. 

Table 31 i l l u s t r a t e s  t he  crop mix  f o r  t h e  s tudy case farniers.  Berseeni r e -  

presents  51 percen t  o f  t h e  w i n t e r  crop because i t  i s  I h e  niain 1  i v e s t o c k  feed i n  

w in te r .  Cot ton represen ts  32 percen t  o f  t he  summer crops and r i c e  represen ts  

about 50 percent .  Cot ton and r i c e  and maize a re  t h e  main summer c rops  a t  Abu- 

Raia s i t e .  

Table 40 shows t h e  r a t i o  o f  n e t  far111 incollie pe r  feddan and per  person 

d i v i d e d  by t h e  average n e t  farrn incorne f o r  a l l  t h e  s tudy  cases a t  Abu-Raia. Each 

i n d i v i d u a l  s tudy case i s  compared t o  the  average o f  a l l  s tudy  cases s i nce  t h i s  

was t h e  f i r s t  yea r  f o r  keeping farm records  and f o r  ana l yz i ng  i t s  data.  

Table 41 represen ts  t h e  r e l a t i o n s h i p s  between work ing c a p i t a l  asse ts  and 

t h e  va lue o f  farm produc t ion .  

Tables 42, 43 show the  r a t i o  o f  work ing c a p i t a l  assets  p e r  feddan and t h e  

r a t i o  o f  c rop  p roduc t i on  va lue  d i v i d e d  by i t s  expenses. 



Tab le  34 
Number o f  L i ves tock  by Species, Work Done by L i v e s t o c k  and 

R a t i o  o f  L i v e s t o c k  Produc t ion  ( ~ o t  I n c l u d i n g  Work Value) s L.S. Feed Expenses 
f o r  t h e  Study Cases a t  Abu-Raia S i t e  (1973-1979) 

* T r a n s p o r t a t i o n  and l o a d i n g  done by donkey. We assume t h a t  t h e  minimum i s  350 h. pe r  yea r  f o r  one donkey. 
** No rk i ng  hours  done by cows and b u f f a l o  on ly .  These a c t u a l  hours  f r om  r e c o r d  books. 

Farm 
No. 

1 

2 

3 

4 

5 

6 

7 

Area 
Feddan 

6.38 

6.79 

8.33 

4.00 

6.67 

10.75 

3.00 

Working tiours Done by L. S. ** Farm L i ves tock  L.S. P roduc t i on  

Purchased 
and Non 

Purchased 
Feed 
L. E. 

379.00 

965.00 

509.50 

143.00 

532.50 

657.5 

% 
c 
0 
.r 
C-, 
ra 
4 
L 
0 

~ l  
c 
ra 
L 

I 

- 

- 

1 

2 

1 

1 

4 

- 

+ L.S. Feed Expenses 
b 

r ~ a ~ a ~  
> 

6 % 7 i 5  
U ~ V ~ I -  

1 

4 

2 

- 

- 

3 

2 

0 

4- 

2 

1 

1 

1 

1 

2 

2 

T o t a l  Value 
o f  L.S. 

Produc t ion  
L.E. 

269.10 

198.20 

- - 

T o t a l  
Hours 

182 

v l - Z L  

2L 

2 

2 

2 

1 

2 

2 

1 236 

1L. S. P roduc t ion  
- 

L.S. Feed 
Expenses 

- 

0.71 

0.21 

824 

1012 

1247 

519 

68 1 

799 

a 
-7 

Y 
ra 
m 

m 
C .? = 
5 
I- 

350 

738 

726 

1038 

394 

411 

751 

C) 
c 
-7 - 
-0 
-0 
J 
P- 

0) 
C .- 
I 
0 
7 

9. 

20 6 311.80 

11 

11 

25 

8 

C) 
c 

.- 
7 

aJ 
> 
aJ 
1 

238.60 ' 0.47 

6 

19 

40 

92 

52 

7 0 0 1  56 

40.90 

123.00 

I 

700 

700 

350 0.29 

0.23 

111.20 

235 

92 

110 

700 

700 321 .'I0 1 0.19 

0.36 

157 

7 

95 1 1 8  

21 19 



T a b l e  35 
Value o f  Work Done by L i v e s t o c k  and T o t a l  Value o f  

L i v e s t o c k  P r o d u c t i o n  f o r  Abu-Raia Study Cases 
(1978 - 1979) 

i 

I Farm 
I No. 
I- 

1 

2 - 

3 

I- 

4 

t 

i 
i 
i 
i 
I 

Gross T o t a l  
i l a l u e  o f  

L i v e s t o c k  
P r o d u c t i o n  

L.E. 

621.30 

606.50 

71 7.70 

239.10 

- 

432.30 

665.40 

234.50 

.- 

Area 
Feddan 

6.35 

6.79 

8.33 

T o t a l  Va lue 
of L i v e s t o c k  

P r o d u c t i o n ,  
Home Use 
and Sales 

L.E. 

269.10 

1 98.20 

238.60 

40.90 

123.00 

321.00 

111.20 

Farm Li-;estock 

u 

- 

1 

Val ue o f  

4.00 1 

T o t a l  
'Jalue 
L.E. 

105.00 

105.00 

52.50 

105.00 

105.00 

Trans- 
p o r t  
Hours 

700 

700 

350 

700 

700 

\-Jot-k Done by 

P1o:vi ng I Leveling 
Flrddlin \la1 ue 
Turn p e r  
Sak ia  Hour 

L i v e s t o c k  

Va 1 ue 
per  
Hour 
L.E. 

0.150 

0.150 

Z T I T G = p L b i ~  

0.150 

0.150 

0.150 

I 

= 

2 

2 

I 
0 - I *  

Hours 

824 

1012 

519 

681 

798 

236 

T o t a l  
Value 
L.E. 

247.20 

303.60 

374. 10 

- 

155.70 

204.30 

239.40 

350 

3 
~3 

2 

I 
'1 

, L.E. 

0.300 

0.300 

0.300 

0.300 

0.300 

0.300 

I 

Gross 
T o t a l  
Value 
L.E. 

352.20 

408.60 

47g. 1 0  

208.20 

309.30 

344.40 

I 

" 

1 1 

4 

6.67 

10.75 

3.00 

I 

1 

4 

- 

2 

1 

1 i - 
I 

0.150 

2 

70.50 52.50 

3 

123.30 2 2  
i 
I 



Tab le  36 
R a t i o  o f  L i v e s t o c k  P r o d u c t i o n  ( I n c l u d i n g  Work Va lue)  : L.S. Feed Expenses 

f o r  t h e  Study Cases a t  Abu-Raia S i t e  (1978-1979) 

R a t i o  o f  L.S. 
P r o d u c t i o n  

- 

L.S. Feed 
Expenses 

1.64 

0.62 

1.41 

1.74 

0.81 

1.01 

0.75 

Fa rrr 
Xo. 

1 

2 

3 

4 

5 

6 

7 

Purchased 
and non Gain Over 

Area 
Feddan 

6.38 

6.79 

8.33 

4.00 

6.67 

10.75 

3.00 

Purchased I A l l  Feed 
Feed Costs 
L.E. I L.E. 

379.00 
I 

242.30 

965.00 -358.20 

509.50 1 2C3.20 
I 
1 
I 

143.00 1 105.10 
I 

I 

Farm L i v e s t o c k  

532.50 

L i v e s t o c k  

Value o f  
Work Done 

by L.S. 
L.E. 

352.20 

408.60 

479.10 

203.20 

309.30 

344.49 

123.30 

-1CO.20 

657.50 , 7.90 

i 

31 1.80 I - 7 i . 3 0  
f 
I 

P r o d u c t i o n  

Value o f  LS. 
P r o d u c t i o n  
Home Use & 

Sal es 
L.E. 

269.10 

198.20 

238.60 

40.90 

123.90 

321.00 

111.20 

111 
w 

% > A -  - 
0 ~ 2 0 n a  

1 - 1  

1 - 2  

3 

2 

h 

o 

2 

2 -  

2 

2 

1 

- 

1 

2 

1 

1 

4 

- 

Value 

T o t a l  
Value 
L.E. 

621.30 

606. SO 

71 7.70 

249.10 

432.30 

665.40 

234.50 

h 
L 

o 

39 

8 

- 

- 

10 

22 

0 
7 

a 
r~ 

2 1  

1 4  

I 

1 2  

I 

2 

2 



Table  37 
Summary of  Net Farm Income a t  Abu-Raia S i t e  

Farm Records 197E - 1979 

$ 4 . .  . i ~ c l u d i n g  l a n d  a p p r e c i a t i o n  
35' 

** P I .  F. I .  wi thout  1 and a p p r e c i a t i o n  
I J I 

- -  - - - 

r 

Farm 
?lo. 

ilet 
i a r n  

Incore  

Sur:;sary 

Animal 
Produc ts  

L .  E .  

1 

2 

3 

, 
9 

of Expenses 

C r o ~  
P roduc t s  

L.E. 

* 
*3521.9 

'1 739.5 

1 J t I L l . ~  

569.8 

G 5 7 . 5  

1,p57.0 
I 

974.2 

291.8 

2839.7 

I 

259.0 

198.2 

239.0 

W . 9  

170.0 

1615.0 

599.0 

253.0 

37L.6 

00.0  

00 .0  

00.0  

00.0 

00.0  

1697.0 

1897.0 

2520.0 

226.5 

444.8 

398.8 

314.0 

161.6 

578.7 

Tota 1 
Gross 
Income 
L . E .  

Summary 

Capi ta l  
S a l e s  
L . E .  

j I 123 .0  

C a ~ i t a l  
Pgrchase:' 

L . E .  

Inven- 
t o r y  

Changes 
i f  ( - )  

L . E .  

1906.5 

4129.0 

1090.0 

34.3  

355.6 

190.0 

24.5 

26.5 

Crop 
Erpenses  

L . E .  

6 

7 

731.0 00.0  

00 .0  

rJon 
Crop 

Expenses 
L . E .  

863.0 

376.0 

644.9 

445.0 

131 . O  

136.0 

o f  Inco-e 

Inver tcry  
Changes 
i f  ( + )  

L.E.  

322.0 

' 711 .0  

194.0 

4647 .01  

4158.7 

8496.0 

1544.9 

260.0 

1837.0 

505.0 

280.0 

1025.1 i 
( 

3013.9 

2039.0 

570.1 

1215.3 

Non 
Purchase 
Liwstock 

Feed 
L . E .  

Off 
Farm 

I n c o ~ ~ e  
L .  E .  

215.0 

4075.5 

7377.0 

3525.0 

445.0 

368.9 

670.0 

Total  1 
G r ~ s s  

Eqense 
L . E .  

611.0 

308.0 

2421.0 

226.5 

5162.0 

595.5 

00.0 

00.0 

00.0 

2 .0  

1601.0 

2383.0 

1654.0 

2399.0 

819.0 

I 

00.0 

175.0 

00.0 

1 1599.7 

4978. C 

2373.9 

2706.0 

1306.0 
50.0 240.0 



Table 38 
Average Value P roduc t i on  p e r  Feddan and Average Net 

Farm Incorne p e r  Person a t  Abu-Raia S i t e  
Farm Records (1  975-1 979) 



T a b l e  39 
Average Net Farm Income P e r  Fedda,n and P e r  Person 

From the T o t a l  S tudy Cases  a t  Abu-Raia S i t e  
Farm Records ( 1  978-1 979) 

Area 
Feddan 

6.38 

6.79 

8.33 

4.00 

6.67 

10.75 

3.00 

45.92 

f 
I 

1 
I 

Farm 
Plo. 

1 

2 

3 

I 
5 

6 

7 

T o t s 1  

Family 
Menibers 

9 

6 

1 8  

8 

10 

8 

5 

64 

Gross  
Expenses 

L . E .  

1025.10 

3013.96 

2039.00 

570.10 

121 5.80 

2399.00 

819.00 

11081.90 

Gross  Incorne 
I n c l u d i n g  

Land 
A p p r e c i a t i o n  

L .  E.  

4647.00 

41 58.70 

8496.00 

1 544.90 

4075.50 

7377.00 

3525.00 

33824.10 

F 

Average N.F.I.  P e r  Feddan 

= 10240 t 45.92 = 223 L . E .  

Average N.F.I. Pe r  Person 

= 10240 t 64 = 160 L . E .  

Gross  Income 
Without Land 
A p p r e c i a t i o n  

L. E .  

2765.00 

3583.70 

3896.00 

564.90 

281 5.50 

4772.00 

2625.00 

21322.10 

t 
N.F.I .  

I n c l u d i n g  
Land 

A p p r e c i a t i o n  
L . E .  

3621 .90 

1144.80 

6457.00 

974.80 

2859.70 

4978.00 

2706.00 

22742.20 

N.F.I. 
l~li t h o u t  

Land 
A p p r e c i a t i o n  

L . E .  

1739.9 

569.80 

1857.00 

294.80 

1599.70 

2373. OG 

1806.00 

10240.00 



T a b l e  40 
R a t i o  o f  N.F. I .  p e r  Feddan and p e r  Person : Average X .F . I .  

f o r  t h e  Study Cases a t  Abu-2a ia  S i t e  (1978-1979) 



Tab le  41 
R a t i o  o f  Value o f  Farni P r o d u c t i o n  t Work ing C a p i t a l  Assets  

f o r  t h e  Study Cases a t  Abu-Raia S i t e  (1978-1979) 

i Farm 
! Po. 
, 

, 
1 1  

2 

i 
! 
! 3 
i 

; 
4 

5 

1 6  

7 

Farm 
P r o d u c t i o n  

Va lue 
L.E. 

R z f i o  o f  Farm 
Prcduc t i on 

I Xork 
C a p i t a l  Asse ts  i 

.. . .. . 

T o t a l  Asse ts  Va lue  a t  t h e  Eeg inn ing o f  t h e  Year .-- 
I 

I G r a i n  I 
Equip-  \ L i v e -  
rnent I s t o c k  P o u l t r y  

Area Va lue I Va lue 1 Va lue 
Feddan 

6.38 401.5 1174.5 

6.79 256 1 798 i 10  143.5 1198.5 
i 
I I 

T o t a l  Va lue 1 Average 
a t  t h e  End I Va 1 ue 

o f  t h e  Year 
L.E. 

1712.5 

2009 

8.33 

4.00 

o f  Assets  
L.E. 

1443.5 

1603.7 

i 
I I 590 i 12 1 384 410 1 

1 f ' I , 1 3 9 6 . 0 0  

i I I I -  
I 

34 1 485 1 - 1 84.5 ' b27.U 
i I -I 

j 

61 5.3 

1066.5 6.67 169.5 410 3 4 . 5 1  282 
I 
I I 

I 

896.0 j I 1237 
1 

10.75 

3.00 

. 

2559 ' 2670.0 

1 I 
! I 

455 i I 1850 ' 110 
I i 
! ! 

1465.8 1239.0 
i 

1642.5 244 

I 



T a b l e  42 
R a t i o  o f  Working C a p i t a l  Asse ts  Valu? t No. o f  Feddans 

f o r  t h e  S tudy  Cases a t  Abu-Raia S i t e  (1978-1979) 

Farm 1 Area 
No. , Feddan 

Working A s s e t s  
Value a t  t h e  

B e g i n n i n g  of t h e  
Year 
L.  E. 

I 

Working Asse ts  I 
Va lue a t  t h e  I Average Va lue 

End o f  t h e  Year j o f  Working Asse t  
L. E. ! 

I L. E. 

R a t i o  o f  
Working Assets  

- 

AreaIFeddan Remarks 



Farm 
No. 

1  

2 

3 

4 

5 

G 

I- 7 

i 

T a b l e  43 
R a t i o  of Value o f  Crop Produc t ion  + Crop Expenses 
f o r  t h e  Study Cases a t  Abu-Raia S i t e  (1978-1979) 

I: \ lgi 1 ue o f  Crop Produc t ion  
I - 

Total  Crop 
: S a l e s  

Feddan L . E .  I L . E .  1 !!i!L 1 Ex::;:es 
-- - 

I 



Ana l ys i s  o f  I n d i v i d u a l  Enterpr ises--  

Much in fo rmat ion  r e l a t i n g  t o  i n d i v i d u a l  e n t e r p r i s e s  can be gleaned f rom t h e  

general  s e t  o f  farm accounts and records  i f  o n l y  a  smal l  amount o f  d e t a i l  i s  

added. For i n d i v i d u a l  e n t e r p r i s e s  records  t o  be meaningful  genera l  expenses 

must be a l l o c a t e d  t o  each o f  severa l  e n t e r p r i s e s  as accu ra te l y  as poss ib le .  

En te rp r i se  records  should be kep t  on t he  accrua l  bas is .  

The impor tan t  d e t a i l s  t o  r eco rd  r e l a t e  t o  t h e  v a r i a b l e  c o s t  elements. These 

a r e  useful  da ta  f o r  management purposes. I n  p l ann ing  f o r  sho r t - t ime  p roduc t i on  

pe r i ods  of  one yea r  o r  less,  t h e  v a r i a b l e  cos t s  a r e  t he  key cons ide ra t i ons  r e l a -  

t i v e  t o  p roduc t i on  volume and methods. 

Both cash c o s t  and o p p o r t u n i t y  c o s t  should be cons idered i n  e n t e r p r i s e  

ana l ys i s .  Supplementary e n t e r p r i s e s  and a c t i v i t i e s  should never be charged f o r  

feeds, l abo r ,  o r  o t h e r  resources t h a t  have no va lue  ( ze ro  o p p o r t u n i t y  c o s t s )  

except  when u t i l i z e d  i n  t he  supplementary e n t e r p r i s e  o r  a c t i v i t y .  

E n t e r p r i s e  records  can be he lp fu l  t o  t h e  manager o r  d e c i s i o n  maker i n  severa l  

ways. These records  can p i n p o i n t  t h e  l e v e l  o f  p r o f i t a b i l i t y  and t h e  f a c t o r s  

a f f e c t i n g  t h i s  p r o f i t a b i l  i t y  d u r i n g  t h e  e n t e r p r i s e  account ing  period, and if t h e  ' 

records  a r e  kept  over  t ime, t h e  l e v e l  o f  performance f rom year  t o  y e a r  can a l s o  

a i d  t h e  manager i n  making wise dec i s i ons  r e l a t i v e  t o  t h e  f u t u r e .  

Crop p roduc t i on  a n a l y s i s  would norma l l y  be on t h e  b a s i s  o f  one p roduc t i on  

c y c l e  o r  on a  ca lendar  yea r  bas is .  Where i s  some dou ble-cropp-ing, d e v i a t i o n  

from t h i s  may be f e a s i b l e .  I n  c rop  e n t e r p r i s e  a n a l y s i s  i t  must be r e a l i z e d  t h a t  

l and  i s  a  f i x e d  c o s t  t o  t h e  opera to r .  I f  necessary t o  i n c l u d e  l and  costs ,  i t  

may be on t h e  bas i s  o f  an i n t e r e s t  charge on t h e  l and  i f  i t  i s  owned, cash r e n t  

if i t  i s  rended, o r  a  share o f  t h e  c rop  i f  under a  crop-share lease. The dec i -  

s ions  on c rop  p roduc t i on  may be on an annual b a s i s  i n  some ins tances  and on a  

" 
Farm Account ing and Business Ana lys is .  Second e d i t i o n .  Sidney C. James 

and Eve re t t e  Stoneberg. Chapter E igh t .  



l e n g t h  o f  r o t a t i o n  bas is  i n  o thers .  Two conceptual  problems a r i s e  when cons t ruc t -  

12/ 
i n g  e n t e r p r i s e  cos ts  and re tu rns . - -  One i s  an a l l o c a t i o n  problem; i t  i s  concerned 

w i t h  how general  purpose equipment and general  farm overhead i tems a r e  a l l o c a t e d  

among a l t e r n a t i v e  en te rp r i ses .  The second i s  a d i s t r i b u t i o n  problem. I t  i s  

concerned w i t h  how t h e  t o t a l  cos ts  o f  produc ing a g i ven  e n t e r p r i s e  a r e  p a r t i t i o n e d  

o r  d i v i d e d  between t h e  var ious  i tems used i n  t h e  p roduc t i on  process. 

Economists d i f f e r  as t o  how t h e  a l l o c a t i o n  and d i s t r i b u t i o n  problems a r e  

handled. 

I n  develop ing these e n t e r p r i s e  budgets o f  Egypt ian crops, these problems 

were faced i n  o u r  d iscuss ions  o f  t h e  budgets, we s h a l l  a t ten ip t  t o  be as e x p l i c i t  

as p o s s i b l e  i n  d e s c r i b i n g  how the  a l l o c a t i o n  and d i s t r i b u t i o n  issues were met. 

1 2 n i l l e r ,  Thomas H. and Me l v i n  Skold, "Uses and Users o f  Costs and Returns 
Data." A needs a n a l y s i s  proceedings. Great P l a i n s  Committee on Farm Management 
and Produc t ion  Economics, GPC-10. L i nco ln ,  Nebraska. 1980. 



Cost E n t e r p r i s e  Data a t  Egypt 

Cost e n t e r p r i s e  data has been prepared f o r  t h e  f o l l o w i n g  crops: 

1. Berseem 

2 .  Wheat 

3. Cot ton a t  Abu-Raia s i t e  

4. Rice  

5. Maize 

6. F l ax  

7. Squash 

8. A r t i choke  a t  Mansouria s i t e  

9. Tomatoes 

10. Cabbage 

1  Eggplant 

These e n t e r p r i s e  c o s t  s t ud ies  a r e  shown i n  t h e  Appendix. These c o s t  s t ud ies  

a r e  based upon data f rom f i v e  s tudy cases; t h e  budgets represen t  an average o f  

t h e  f i v e  cases. Cash and o p p o r t u n i t y  cos t s  a r e  computed f o r  b o t h  v a r i a b l e  and 

f i x e d  costs .  

I n  t h e  fu tu re ,da ta  needed f o r  e n t e r p r i s e  c o s t s  w i l l  be ob ta ined  from farm 

records.  

Table 44 summarizes t h e  cos t s  and r e t u r n s  f o r  t h e  e n t e r p r i s e  budgets deve- 

loped  t o  date.  



Table 44 
Summary f o r  11 Crop E n t e r p r i s e  Cost Study 
(each o p e r a t i o n  c o s t  i n c l  udes l a b o r  c o s t )  



The t o t a l  income was ca l cu la ted  by knowing the  y i e l d  and the  p r i c e  o f  

each u n i t  which the  farmer received. Most p r i c e s  a re  determined i n  a  f r e e  

market but  fo r  some crops l i k e  co t ton  and r i c e  the  government s e t  t h e  p r i c e s  

received. Farmers who r a i s e  co t ton  must d e l i v e r  t h e i r  product ion t o  govern- 

mental companies w i t h  f i xed  pr ices;  f o r  r i c e ,  t he  farmers have t o  d e l i v e r  two- 

t h i r d s  of  t h e i r  r i c e  y i e l d  t o  the  A g r i c u l t u r a l  Cooperative and rece ive  a  f i x e d  

p r i ce ;  they keep one - th i rd  f o r  t h e i r  home consumption o r  sa le  on t h e  f r e e  mar- 

ket .  

For land p lowing and smoothing the  ac tua l  cos ts  f o r  operat ions such as 

h i r i n g  t r a c t o r s  are appl ied.  I f  the  farmer used h i s  own equipment, t he  oppor- 

t u n i t y  cos t  f o r  h i s  equipment, animals, and h i s  fami ly  labors  i s  used i n  t he  

budget e s t  imates. 

Organic f e r t i l i z e r  costs are computed according t o  i t s  oppor tun i t y  cost ;  

one donkey load o f  organic f e r t i l i z e r  costs 0.050 L.E. 

The seeds and nursery p l a n t  cos ts  are computed according t o  t h e i r  market 

value, even i f  i t  was ra i sed  on t h e  farm. 

Chemical f e r t i l i z e r s ,  i nsec t i c i des ,  and herb ic ides  cos ts  a re  computed 

according t o  t h e  ac tua l  p r i c e s  which the  farmers pay f o r  t he  i tem. For t he  

r e s t  o f  t h e  v a r i a b l e  cos ts  l i k e  i r r i g a t i o n ,  hoeing, weeding, harvest ing,  

thrashing,  t ranspor ta t i on ,  and s to r i ng ,  ac tua l  est imated cos ts  o f  operat ions 

are  computed when possible. Otherwise, oppor tun i t y  cos ts  are appl ied.  

F ixed cos ts  conta in  land r e n t  and a  management charge. Land r e n t  i s  

computed on t h e  basis  o f  the ac tua l  r e n t  which the  farmers pay t o  the  land 

owner, even i t  i s  no t  t he  l ega l  f i x e d  ren t .  ( I t  i s  almost tw i ce  o r  more than 

t h e  l e g a l  ren t . )  

The managenlent charge was est imated by our  econo~nists.  The i r  est imates 

take i n t o  cons idera t ion  the pe r iod  of  each i n d i v i d u a l  crop, t he  complexi ty  o f  

t h e  a g r i c u l t u r e  operat ions, and t h e  requ i red  expe r t i se  of t h e  farmer. 
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BEST AVAILABLE COPY 
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FARM KECORD SUMMARY 

' f o r  t h e  agrrculturrl' year from - . . a * .  
~ I . ' O  - 0 m f l 9  I 

Farmer's ~ a e : > e d  &J& & F a n  S i r e :  (feddan)' 
' 

8.3 
">:c..*. - - 
-7- , 7- I n v e n ~ o r y  ... Change, . . . . . . .  I 

ITEM i a c . . Beginning of end o f  t h e  + Chinglns  
rhc year  LE year  LE O_' Value LE REWRPS 

. . J IKcP . Ic~Y-~~ .C~Y~C"CI! I~  .. 

~ I n w r o ~ ~ ~ ~ o ~ ~ ~ s t ~ ~ k  

. - ~ n ~ c : ~ r s r i .  . v f . T . r a . i n - ~ n r l - ! : n ! ? ~ ~  .... .. ..... 
- I ~ ~ ~ r > & ~ r j - n ~ ! ? . n d  and R v a I  Fstare  

.... . - - - - .- - - - - . -. . - . - . . . . .  ... ....... 

1 - . I \ :  
--- 
1 ,6:/;')-6; s : ~  1 1  ~ 7 7  + 5' l ' ( . i~ ;= 

I Animal a11d C r ~ p  P r ~ J t ~ i t l o n  
..... .-- . . . . . .  

I ! 
hYI?'AL I'iC!;!z!ICl'S 

, 1 ' 
CI!CI' I'v.n:I'JO'rS 

, TOTAL 1 I e h l c s  
I.!: :.I. 

TOTAL 
I 

t 
' .  / 

. , 

1 TOTAL 1 l I q ~ i ~ l 6 l  'rvrrl. 1 i ~ s y  i o , q :  
1 .  i I a . 1 e r  0 1  , o o  h i ,  , i, : , , , . .  1 . 4  , , 6 a ' I )  . I  I I I I I 

. . . . .  Crop Capenscs 

Non-Crop I . r p c n ~ c  I 
.- 

t I:;!) I l l  I 1 ' 1  :;,,I - ---. 
. . . . . . .  L.CL.,-;\ I_) .,-I.. 

- 3 iL..u. ..... 
. . . .  .--PI . . . . -  . . . . . . .  1)'. 

. . . . . . . . . .  - 

BEST AVAILABLE COPY 



kiGYPT WAIER USE 4 MANACEHENI PWOJECT 

I t e n  UII I t Number  o f  P r i c e  o r  V u l o e  T o t u l  l n c u m r  
1In i t r l ~ e r  u1'11t L , C .  o r  C o s t s  L . E .  

-.-.-- - . ? .- .. . .. .- ----..-* .--. .-__......-.-- -- -..-- . . - - . - - -  --... _ _ _ - . - . . -  ..---_-- 

I n  re= - -.. 

P l o u l n q  
Ibond a,+ot, 118 II,U 

9a z. 11 4 

l u b u r  f o r .  ~ . r r r ~ l s  !,Jan1 l n p  
U e z d l n g  '.! l l n z r  i 
i.lit~Ii;,~l. f k.lt3 lL.'r R 

f t m m u n ~ ~ ~ n  I, I 1 1  !1 ta  (;3;J-O-O) 
L11hor I s t  -. t .r , tod c l t r n .  f d r t .  

I : t K 1 G A 1 l 1 ~ f 4  r . ! )  
Sark i o  I.~!II r 
C o u  o r  IIII. I i II roan r 
b u v  u r  1:tr.l t o  ~ ~ ~ r ~ . , t . r - v e  rrrk l o  
I..albOC 1 0  511P~:slll Us1 t e P  

i a t d r  I'.lr I l u r v d s t  ill<) 

L a b o r  1 8 1  t ? l h d  it.1'1 l(!i o f f  
I r t ~ l ~ > l ~ ' r . c  : 1.1 l k ~  b y  coma 1  
b u r  1 I I c ~ l m e l s  

T r a c t o r  I t o u r  
T r a c t u r .  h a o r  
K g .  
Hun IIOUI' 
Man h o u r  

S a l c i r ~  h o u r  
C ,  l t r  i J ,  h o u r  
8, o r  1:,1141ur 
k a r ~  t ~ u  t r r  

O U .  3 4  
13Y.t l .5 

. - 
R e t u r ~ l  Atactwe 0 1 1  C a s t s  97 .66  

- -  - --- -- -----.--- f2 
Q1 

8 T h i s  s t u r d y  f o r  a r l  a r e q  o f  o n e  f e d d a n .  
.. (1) I h c s r  c l o ~ a  u a s  c o l l e c t e d  f r o m  4  r r u d y  c a s e s  a t  CIAHI-HAGDCIUL s i t e  b y  ( ' RIEL *I'(.! L HI)NEI , CAMAL I Y K A T  ,MNOMDUU AALIELflONEII u n d  ASHYAF YENWRWY 

S t  11de11 t +  I'r rln FACl lLTY OF AGRlCUL1l IHE-AIN SHAHS IItdIVEHSI'rY,ECON, DEPART. 
(2) I I A; r t r e t l e  o ~ c r  8 - h o u r  l r r l q a t l o n  b e f u r s r  p l a n t l n g  a n d  f i v e  4 - h o u r  i r ' r l g a t i o n  

nt' I. r I. i l l r l t  i r t < j ,  i F ,  n e e d s  a b o u t  C N .  m e t e r s .  
( 3 )  FLAb. i : .  nrt t t s n r l y - n a r u r i n g  r i n t c r  c r u p  w h i c h  1s u m u a l l y  p l n n t r d  I n  NOVEMBER 

4 1 1 1 , ~  h ~ ~ r . v e ' i t c r I  i n  A P R I L  a n d  t r a r b l y  i rc  HAY , I'lax is y r u w r l  us o d u a l - p u p u s e  
c r . o p  I'.~I. Lnt ln  t ' lbER a n d  SEEDS . - ,- 

. . - . . - . .- -. .. - . . . . 
LABUR. DISTRIBUTION WATER DISTHIBUI ' ION, CU ME'I'EItB 

H u n  W o n u n  i ' ~ ~ ~ y / l ; l r l  F i r s t  6 r c o n 1 l  Tt,ir,tJ F o u r  tll 
I i a u r s  t l o u r s  H o l r r s  Lr,r.l.y. I r r i g ,  f r r i q .  l r 3 r L y .  

-.--- - -- --- 
T o t a l  t 4.1 o 13 r o t n ~ '  ~.&r'--~~,~l~,,d= u c u  m e t e r - s  



-..- --.-.---------- _-- - ---.--.. _.- --..-.- . .  _.- 
I lii. l r n r  -. ..-- 
I u n t a l e e b  Pr81 I t s  K C .  I.$UUII . O  I1 , U .$!.I I1 4SS , 0  0 

I ' I u w  I l y  t r8actur '  
I -uDor  r o  b n l l i ~ i c r  < r r r . uwb  
d ~ l ? S c l ? * ~  ~ 1 1 ~ 1 1 1  t -5; 

LLabor E o r  t r o n c p l r ~ n t l r i g  
2 n z n l c o l  f e r  I 1 1 1 r e r  

S u p e r  pho.;l~hnr,! (11-15.5-I !  I 
. \ n n e n i u n  1.1 i r r - l t c !  (33-0-11) 
Ll.rLur r o  -111 r1 :~ t l  ~ h c n ,  i ' d r t  

Hoe lllll , U t ! r d l l l ~  i 5  r  L P I ~ S J  
L;.::lg-lt  an: 1 ~ )  

r . o u  o r  11uT f l o  r r l r l r  
S a k l g l  r g n r  
k o  r o  . ) l ~ s e r v e  t h r  bark i n  
i o g u r  t o  511 r rod  w a t r r  

l n s r c  r l c l d r s :  
t ' l o x o n  2, I l f l l l n r h i o n  

~ o 3 c . r  t o  s p r e a d  f u n g i c i d e  
H n r v e i t i n q  ( A )  

L o u o r  f o r  h n r v e s t i n ~  

I(C . 
K G .  
i ;~r l  11o11r 
t ion  h o u r  

C . o r  k ,  hour.  
S o k ~ a  h o u r  
Roy h o u r  
Mnn I .~ou r  

LL t a r  
t i p r o v e r  h o u r  
Hr i r~  h o u r  
Can 
n n n  t i u u r  

n n n  h o u r  

T o t n l  V o r l n b l r  C o s t s  ;Ji,5 . 4.5 
l i e t u r n  A b o u r  V u r i a l l ~ l e  1:usts i v!.i . 54 

.- --- - 
F ~ x r d  i : o s t 5  

L n l l d  r e n t  M o n t h  8 . 0  I 5 , 0 11 il t! I 2  I1 , 11 11 
n o n q d n e n t  c h a r g e  n o n t h  U . U  2 .  OIILlti i b ,  t l0 

T o , t o l  F y i x r d  C o s t s  
G r n n J  l o t n l  C o s t s  

He t u r n  A b o v e  A l l  C o s t : %  5;2.54 

+ T h l s -  s t u d y  f u r  o n  o r r o  o f  u n r  f e d d a n .  
( 1 )  T o n o t o  i s  g r o w n  1.n o l n o s t  e q u a l  a r e a s  c l u r i n t )  t h e  t h r e e  c r o l . ~ p i n q  senso r1  

b81r t h e  y i s l d s  n r r  h . i q a r  i n  t h e  summer und n i l i  c r o p s  t h o n  w ~ r ~ t e r c r s p  
( 2 )  T ~ l n u t o e s  ne.:d t ' r o n  7 t ~ i  U , l r r 1 c j u t l o r 1 5  qne b e f o r e  p l a n t i n g  f o r  8 hour! ;  

t h e  c ~ t h r r s  t o r  b IIIIII~ I r r L q n t l n n  e a c h  12 d o y e s  . 
i r e t  ~ r r i g o t i o n  h r f o r  p l - l ~ ~ t l n y  8 h o u r s  
? e n d  l r r l q a t l u n  n f r e r  3 dI'iy,rs 4 h o t l r s  
t h a n  ol1r I r r L g a t . L o n  e a c h  l i  d n y e s ,  (5x12 h o u r s )  6 0  h u u r s  
I n t o 1  t r n z  f o r  ~ r r r g n r r o n  72 ho~r r : ;  

( 3 )  or l r  l n b o r  (nn r~ ,wnnan ,hoy  o r  g i r l )  c o r l  h u r v e s t  2 l o n d s  ( 1 4 0  K G . )  

-- ---------- --- 
LABOR GISTRIBUTION WfiI'EH DISTHIDU' I IUN,  CU tilL'fEHL; . 

marl Womrlri I : l o y / G i r l  F i r - b t  S ~ ~ I I I I I ~  ' r l l i r , ~ l  I:ut~r, t h  
t i o ~ l r s  HUII~S H o u r s  I I* r. i (j . l r r ' ~ ~ ] .  S r ' r J .q ,  1  r. r. L y . 

O F r i T e  r -- G $  U t6  2 an 24 0 0 - - - - - a -  
N o v r n b r r  0 :!4ll 3 4 0 11 !I 
O d c e n n r r  b b I1 12 241) 2.1 11 0 li 
J n n u a ~ r y  42 0  6 11 II 0 (I 
F e b r u a r y  0 U 0 0 I) U 11 
no - c t~ n o o o I) o 0 
Ap r .I 1 (i U 0 0  I1 ti II 
n r l  y 0 0 0 0 0 I1 0 
J u n e  & IJ 0 I :? U  (I 0  11 
J u l y  h ll 0 36 3211 1.6 11 U I1 
F311gust , . 6 6  0 3 6 241) 2 4 I1 ti 11 
.,rp t r n b e r  90 0 3 0 2411 2411 0 II 

T o r u l  5 4 6  0 I L2 ' T o t a l  W o t r r  A p p l i e d =  :!UOO cv  m e t e r s  

i ' o n t n o t e . ~  f o r  u a t e r .  r r ~ l u i r r n r r ~ t s  a n d  l a b o r  
.- W u r ~ r  r r q u  l r a t t r n  r s  L~? l r ; . ! d  o n  E r ~ ~ j l n r r ' i n ~ j  u l ' l ' i c r  p n p c r  d u t a d  u n  7 .  If . \ .  19711 - 1 n q r ~ ~ j n y  = (B h a t l r s  

BEST AVA/LABLE COPY 



(:: 12 (11 1:' 1::: N 1::: 13 1:' I< :I: 5: ;  1;:: (1: (:j $:; '1' ::; '1' t.J i> >' * 
i:: f i  t 1: A : I :  f i  T I :  I.. I A M 1-1 f i  W I: fi 13 I::: n c 3. > 

EGYI1 I WAlkId USE 4 nAr11Il.E MI-N I f b H O J E C  I 

13mrno11111n n l  l r a t r  (33 -0 -0 )  
I - i lbur  t n  s n r r a d  c t l s n .  f r r t .  

lK~JL.A1TlIN 1:') 

u Ill,! I I l U t ~ I l  r 
hprurv n. lTnr  r e n t  
l.8~:>i4:. r II s p r o v  

kIANV,L:, I 1 NU; 

K C .  
Marl hour  

C . a r  B, hour  
Sok i r r  t )ov r  
I . < ,  u r  C . h u t ~ r  
nun I I~II~ 

1.1 t e r  
Hut  ar, Inolrr* 
tldtrt IIIIII~ 

L u n d  r e n t  Mon th 
t lonovrnt !nt  c h n r g r  Month  

T o t a l  F ' i x r d  Coetc. 
(;rand I ' o r n l  C o s t s  

6. UUUO 
2 .  lJ0UO 

R e t u r n  k h o v e  A l l  C o s t s  3 5 1  . :%A 
---- - - ---.--- --------- 
F00 rNu l E S  : 

4 1P11'4 s t u d y  f o r  o n  o r e n  US on* feddon .  
(1) I I I ~  br!;t p r r l c l c l  f o r  l r ? n s p l n n t i n y  c l l t ~ b n ~ j r  13 d u r j n g  .TLtL.Y o n d  A\.ICUST. 
(2) L ~ b h i r g r  11rct15 o b n u r  t1 l r r r g n t l u n ! ,  I F ,  nerl j 's n b o u t  2800 c u  m e t e r s  

l.!bt l r . r l " n r , o l ,  I ~ r f a r r .  t r u n e p l a r 8 r i ~ g  I3 t lour-s  
:!.!III~ l r r  II~~~IIIII r l t ' t e r  3  d a y e s  u f  t ron . r ip l r l r~  r  t i n  4 Iruur.; 
Th+n uvlz s i r  h1811c . , I - r i g n t i u n  r n c h  1 5  duycs  ( b a g )  36 h o u r s  
~ u t t r l  r i n d  f o r  ~ r r t y u t l u n  40 h u u r e  

M n n  W n e ~ ~ n  D O \ / G A ~  l F i r s t  Zjeculltl I h i r t l  I;I)IIV 111 
Hnur~;  1.4 u  u  r !:  ours .l r I. L 11 , I r r l q .  I r r . 1 1 ~  , L r - r * ~ q  , 

J u b r  
J u l y  
n u ( 1 ~ 5 t  
!>a11 t c r r b r r  
.- ----- .-. ---- 
r o t a 1  738 (I 4 8  T o t a l  U a t e r  f i pp l l rd ; .  3141111 ~ u  necer.; 
--- --- .-..--- ......-.----- - ...--- 
KuLI I H I I T C S I  

.. Uor,!r r * ! c lu r . rn r r~ ts  bu!.vd e n  C n ~ j i n e r i r ~ y  o f f ~ c t :  I l o p e r  d o t e d  011 ' / .15. i1~711,  
IJIII: u s r k i r ~ g  doy (I  IIIIII~'.. 

.BEST AVAILABLE COPY 



I t e n  Un i .r N u n h c r  o f  P r i c e  u r  V n k u c  l o r , ~ l  1r8co-e 
U n l ~ s  p,!rs u l l l r  I-.[:. 111. C u j i s  L.!.:. 

-- - ~ - ~  - -- 

Inr-on.! 
-A-  

f-ll1~1)IClnT K C .  ~ d u U o . ( I  0 .  07011 7l;!.no 
St:.ou I:anr 1 1 o ~ l ~ l  3 . 0  2. OUUU -. II~I 

r u  l u l  I I>CII~~ 711c.UU --- -- - 
Q?'?!lIll c  1:11., 75  

1 1 . ~ 1 r l s p u r t o t ~ o n  F o r  o r n .  F o r t .  Dorllicry l o u d  3 11 0 . !I 11. 01l1Ifl 74. 0  11 
1 . - i i l u r  t u  5 r ~ r ~ d  O ~ I I .  r c r t .  t h n  IIOIII. 12.0 U  , :*'.,ll 11 3 , l l  :I 
1.11.1dr I o r  Pol'ouI , ~ j  L l l l l  lilt! c a n  I I O I I ~  2411 , (1 11 , : l q ; ~ ~ ~ ~  a n .  1 ~ 9  
I .ILIUI. 1 "  n*~ l .~ !  tc r r 'n8uh 111111 IIIIUI. 3 0  .U 11 , ::!',~~lll 7 .  511 
r111r=.s~rv p l a ~ ~ t k ,  1110  u%.ullJ t h . 6  1 . !I 11 11 0  1p.crn 
~.. tai , r  r o r  r -ur~$p l :~ ;  r l n q  n u n  :1n11r 36.  u  0 .  ,.?'.IIII Y . II +) 
~-~.:t~i,r t ' o r  t ~ o i  t1.811 , I III. ?,) 111111 II~IV,. I> U . I) 11 . L!~.; il 0  2:!,';0 
! .+ loor  r o r  u.!~.III:!~ n w  11ovr  11J.U 11 , :!!,I 11 11 .~ .SI I  
Chen  11, (I l t c r  r  I l I :er II . L! 1'1 , I! 0  U 11 U , 11 I! 

- ~ , * U I I  t u n  r11 rra;~ t<  ( .~< :< - t l - i I~  KL; . 1 U I1 Il . I1 1) . 11 I.'; 11 11 5 d . I l L  
Lmj l~ur  t u  C . ~ r r r ~ ~ d  < .hen .  C ~ r t .  C l r I  I lour.  96,. O (1 . I 0  1) 11 ,?, 51, 

lrr.1r141 t  t o n  \?,) 0  . I) 11 . 11 II 11 11 u.05 
r .uu .~r I ~ u i  t l o  r e r u t  C . 0 : .  11. t ~ u u r  Y !r . 11 I1 . :4.<1111 j i  . .>. "j 
: . ~ I < I ~ I  r e n r  ? ? o k r a  h o u r  96 11 11 . (1'111 11 4 , :! I! 
;,og o r  GI..L t o  ~ ~ l r . . a r u r  s a k ~ o  i l o y o r  I...:~uur 9 6 : ~  11 , 11 !J 11 +.:<a 

u r  t o  s p r e a d  U-IIOP n a n  h o u r  Y h .  I1 11 . .!S 11 11 2 i . U J  
I n + e c r ~ s l d e b  

IJltlli TllUd'l t  s !S 11 1 u :I z  ,- 
S p r a v z r  n o r o r  r e n t  
L o b u r  t o  t ~ ~ r a y  

k l a z u c s r  l n g  
L o b o r  t o r  I i n r u r s r l r # g  
L a b o r  t ' o r  l a k i n y  r l n r ~ r s  o f f  

T r r l o s p a r t o t i u n  r o  t l i  ~ . r o r k & t  

T o r a l  V o r ~ o b l e  Costp .  
H e  r u r n  Aboue  L ' a r ~ o u l a  C o s t s  

L i t e r  
K C .  
K o t o r  t ~ o u u r  
b a n  h o u r  

t lon n o u r  
oar) 1111ur 
dn l1~0n l o a d  

r: "54. jArtc. 
L i l n d  r e n t  
h a n u g r n e n t  c h a r q e  

h u n  1  h  
horl  t  11 

T o r a l  F ~ x r d  C o s t s  9 0 . 0 ~ 1  
G r u n d  l o r a l  C o s t s  4?0. i;i 

---- - 
R e t u r n  A b a u r  A l l  C o s r s  2"7.62 

S T h i s  s r u d y f o r  a n  a r e a  o f  o n e  f e d d o n .  
( 1 )  E n ~ ~ o l e i n r  1s a r o u n  i n  o l n o s r  r a u a l  a r e a s  J u r i n r z  t h e  s u n n c r  i l n d  u i n t e r  *. 

c r o p ( 1 1 n g  s r a 6 o n  p r r u t o u s  c r o p  n a y  hr m a i z e  f j r r l g e  
E ~ ( J D I U ~ T  n a r d s  4 r o n  i b  r o  10 i r r a g a t i o n s  
i r b T  l r r l q o t r o n  h r f o r r  t r n n s p l a n t ~ n q  
2 e n d  ~ r r t ? n t ~ o n  qftrr 3 d r l y e s  o f  r r t l n k . p l n n t l n g  
t he11  14 s ~ x  h o u r  l r r l g a t l o n  r x c r p t  f l o w r r l n q  t l n e  
T o t r l l  r l n e  f o r  i r r ~ .  a i i o n  
~ ~ ~ I P V ~ S I I ; ~  :.:gins u!,rr 3 n o n t h e s  o f  i n t i  t h e  
t i r ~ r u ~ s t  ~ n r s  d u r i n g  t h e  r e s r  o f  t E e  s e a s c o n  . 

o r  ber 

t3 
4 

8 4 
96 

fa rmer .  

-- --.-- - 
LADOH UISTRIBUTION WATER D ISTRIBU ' I  ION,  CIJ tiETEHS 

f l o n  Wonan B o y / C i r l  F i r .? j t  S e c o n d  T h i r d  F'u u r  r 11 
l l o u r s  H o u r s  H o u r s  I r r l g .  f r rs I I:] a L r r - i t ] .  l . r r l r J ,  

- U ~ r t r r  r r q u t r . r n r n t %  ba!,;ed an  t : : nq ine r . i n i j  o f f ~ c r  p r r l l r r  d a t e d  o l i  7.15.tr# ' /11 
- l l n c  UIII.~IIIIIJ d a y  .= b h o u r s  



(1: I2 (3 I:* 1::: N .'(' 1:;' ... I 2  I:* I 2  11; $3 I!:: (1: (3 5; 'Ye  $3 I' t.J I> Y * 
A 2 Y I (1: I ( 3  I 1 :  A 1 1.3 A N :I: .-.. M A I> I . J  lii: I... 

I ' r epu red  11y : MlJtiAHED LOTFZ NASH 
IIICIII I I. i e r  1;ude: I P -  I 'Trk -0 FL3 
I t  I 1 b i : c c k k ~ ~  i$ i979  

EGYPT WATER USE b HANAGEHEN'T PROJECT 

1 t e a  IJII I t Nunby r  o f  P r l c a  o r  U u l u r  T u t n l  i n c o n +  
I . ~ I I ~  t s OCP VI.IA~ L . L .  UP COSTS L . f r .  -- --- - - - - - . . - . - _ _ . _ . _ . - - - - - I _ _  --.--_.--....-- __ - 

111rond -. - 

'i; :. 1) o . o n , 0  0 (I 
Sm.111 1' LVIIII F rom N u r s e r y  t1 I 111-1 I bU01l. 0  0 .  1110 6 0 . 0 0  

u ;n i i  
L.utur ' u: I ' r . ~ ~ ~ b a p l u r ~  t i n g  , , ,., , , , .Hur l  ;lev,. 

O!G f-,!r I 1 I I rk!r D,,rlk,?y 
- . . ' . 3;;;:.;.. . . .  .-I-. -1 n*L!so . . .--, . l . .- .-m $5 00  

0  . 1  5 I1 
Ir~111~po1.111.1 I on I l r q  F a r t  Car. t I.o.181 5 . 0  3 . 0  0 0  , I S .  00 

4s;l lo- 

L a b o r  1 J ',.l,r.rr~d 0 : - g  F r r  t  M01n : i u l r ~ ~  411. 11 0 ,250  1 2 .  00 
I-drbo~ ' 8 1  '-,I:.~:~I,I l ! r g  F e r t  C i r .  1  IIBBv,. 4 LI . 0  0 .  l h 7  D , O 2  

C ~ ~ ~ L C I I . .  F .  :.TII 2 i . r  31-0-0  :< I; 75 11 . 11 n ,  a711 5 2 .  !in 3' L o b s r  'ru i 1 1 r . c . 8 1 ~ 1  C h n r  F r r t  I l l 1 1 1  : IUI!I, ,., , 0 I t  , :?S 11 9 . 0 0  
U r z t l  ~ I IL I  1111tI 1 1 1 1 ~  111" t i t . ,  11 : 10  11 1- 2 0 4 . 0  0 , i?!i 0 51. LIO - 11.r 1 , l ~ l t  t a n 1 1  
:;IJII i 8 1  I(, # I  I S n k r o  Hour. 
L o u  Ilr ~ ~ I B I I ~ ~ V  kc111 C-U Hotrr 
h t ~ v  i i r .  1 ; l i . l  I n  D r ~ v e  C Clr D 114; !.!(I I I ~  
l.i.~!uof. I I, !!L>!? ~ h t ~ t e  Wnter  Ma11 tlo 1 1 r  

III%R-~. 11. ,,I.: ! \ - I ,  ~:IV,#II. t~11rxu11 1- i t t t ~  
< : l l ~ o r .  1 , .  !bl~:.es~ll fn! iac  tc: 1Je HIIII l l~ rur .  
: ~ l ) r ~ ~ v t ! l .  I I, S y ~ r r r l J  I b r c  t c i d c  S p r r . ~ ) ~ v r  MUUP 

t l l l rv l : .  1 III~, 

I ~ l l t l  01. I ( a  1, L l .  I< i l b l $  c n r s  rlllll I l o u r  
L - ~ J ~ I ~ ~ I ~  ! ' l c k ~ n l j  k.1.1rs l l-.C l l o t ~ r  

l rcrnbpur.  l a  I L J ~ I  I : r l r .  t L.c~ad 

l 0 1 a l  \ ' . l ? l ' I ' B 1 ~ ?  I:o~;l.. 
Ne t i 1 r11  A I I  J *  ' J u r ~ o ~ b l t !  C o s t s  

Hon t h  
nu 1 1  t I1 

--. - .- .- - -.----.--- -----..-..- -- ---.--- 
R e  t o r11  k1,.lue 1411 C o s t s  2 4 0 . 2 8  

4 Thl:, b l u d v  f u r  a l l  n r r a  o f  one f r d d n n .  
P L o n t l l ~ c j  l i ~ ~ ~ e  ?;tor.I Acjust  i S  7'0 Sapteml.)t?r is 
I { ~ l r v  1t.r III., :;cur 1 AI l ' t ~ e  End O f  S r  l t c m l i e r  

3 -4  H o n t k s  0V"Thc P l u n t l n q  D u t r  

~)PI?VLIIII.J ( r . 1 1 0  ~ I L I V  111, I l l l i z e  C l r  M a i z e  Four6ye 
U s u ~ l l v  F.ir.m.lrr I n  P l a l ~ t  Artichoke Un l t ~ e r c  Llu11 I-nrld 
A r  tit l , ~ . k c  I ~ ~ I I . I ~ I  in81 I!i Abou t  i l l - 1 2  T l a r s  W l t l ~  ZUUU-2500 E a r s  P a r  ) l o r ,  

- . -- .- ..--.-- -----. - ----.----- 
LABOR DISTR ZLIU'TION WATER I) ISTHIbUTION, CIJ HLTEHB 

Man Wonun U o y / G l r l  F i r h t  Second  T h i r d  F o u r t h  
H u u r s  H o u r s  H u u r s  I r r i y .  I r r  i g .  I r r i g ,  I r r l q .  

0TfCFe-r--- -- 
Nouamhr r  
Urcember  
J o n u n r  y  
F a b r  ucrry 
M a r c h  
AIB~ r J 
I l l1 y 
.run. 
J u l y  
n1111ult  
t i a p t r n b c r  

T o t a l  630 0 EJE Tu t a l  W ~ i t c r  Applied- 0  c u  n e t a r r  

. . I r r i q a t  io11 B e f o r e  P l a n t l n a  8 H u u r s  - q . .. N c r r  I r r l ~ j t  I ~ I I  AFter.  I 1 l u n t l n q  4  I l oc l r r  
'. ~4 13 ~RHICP\ I  I!)II'; O ~ ~ I : L I , , ~  t;rsuurnq T i n 4  I3 t l o u r e  F o r  L o c h  r r . l q u t i o n  
:?: 15 Ibrly!; I ~ u r u . ! d ~ ,  I : ~ I L ~ I  IUO I r r l q r l t ~ o ~ ~ ~ s  LII Sunmer A r ~ d  8 i n  W r n t e r  
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r _ ! ~  ~g 
F r u i t  K I; 41b2.U I1 , fIY0 374.513 

T u t a l  [OI~:~I,.I-~ 3 7 4 . 5 I J  
- -- - --- - -- - - - . - - - - - . - - - .  ---- .--.--- . - - . . - - - . . _ - . _ . . . _ . . . . -  __ 
U o r  l n b _ l c ,  I 1!;!Jk 

P ~ ~ U L I I I I  AIO~I I C ~ ~ I I U L ~ Q  
Ln11or t u ~,VII)O 111 C + r r o u s  
SCCD 

l . u b u r  III III~III~ 
OHC F r r  r I 1 I 2 t . r  

L a b u r  !II . . l ~ r r ' n t l  uracj f e r t  
Cl lenl6:a I I ,.: r I I I z r r .  3 l - 0 - 0  
Ld lbor  11, ..,r'r:ral c:tlr.m F e r t  
~ ~ r ~ I l 1 ~ 1  ,-,I,<, l !O* 1rIlJ 
I1.r ll]*l I tu , ,  

i u k ; . ~  I r . . , ,  I 
r l o n k e v  I 18 r11r11 anlc i a  
I I U ~ ~  I*, 01; I V B !  t l , ) r ~ k * - v  
I a1lrur 1 111 Ir. 11111 1,: w l l l d r  

[ d l ?  ..., l a .  I , .  . 
!. ~.1111111 11' 
b u y  T o  I 1111 
t4n1tlr 00141 
\,nibur. I U  - m  ar.11 i ~ ~ ? ; i ! c t c i d c  
~ p r c ~ y r r  t . ~ ' ~ ( I ~ L ' I I ~ I  ~ r ~ s r t c i d e  
F s u l  I ur. ..l,r.uv*r 
F u n r j ~ c -  1 t 1  

I i a r v ~  s I I r ia l  
Lnbor -  1 1 ,  1 1 1 c k 1 r 1 q  f ' r u i t  

1 ~ 0 1 1 5 ~ 0 ;  C l  t , 1111 

H o u r  
lll!ll :4u ll,* 
I( I . 

C r l l i l  
1: m 
c n  
fi1111 11 11 u r  
+.[~r 'uv,.r h u ~ ~ r  
1-1 t e r  
u (: 

1 u ; q l  vv11- :.1.t It- r;l),l.i 
R d  t u r n  ,I~JI.V~ \'I.:. 1 t111la C o s t s  
- - - . .. .. . .. -. .- , - . . . . . . - . -- ----------.---- 

F.&&--~!E,..!: 

T o t a l  F i r a d  C u s t s  
G r a n d  1 0 1 .  i C o s t s  --- - . - ---- -- -- - - .-.- -. ..-.- - 
n a t u r n  ~+lt. ,vr, 1\11 C o s t s  156.07 

- - ---- - --- 
FOOTNOl tS : 

$ T t t l s  e . t u ~ r v  t'l~r a n  n r a a  o f  or($ f e d d a n  
P l a n t ~ l i c ~  i l , ~ r r  , l o r k t  S e p t e m b e r  f l r s t  111 45 ( II~~WLSI I I I I I  > t a c t  a f t a r  4 0  dn s o f  p l n n t l n g  n n d  c o n t l n u e  40  I~ I . I~S  n o r .  
I l u r v i . j l ~ ~ ~ a . .  -:#ri l l  2 1,t.l o and.  t&r o u e r L q r  f o r .  ? h e  f r i ~ i t  f o u r  tl(rrv.-l.lU ky 
P l o u i r l u  I c#sr,: 1 s  h l c ~ ? ~ - b e c a u s e  o f  d r r ~  c ) lou . ln r l  

P 1 . 6 v l u u s  I r o t )  n r l y  bib n a i z c  o r  5 u n f l u u ~ ' r  
F'rrrou..,  w c ~ i  III u u s  Y S  c n  

U c c 7 i j b j T  - 
N o v e n b e r  
1 ) r c r n h e r '  
l a n l ~ a r v  
t a h r l ~ u r  y 
n o r c t 1  
A p r i l  
kt1 y 
J u n r  
J u l y  
A u q u r t  
Scrp t r m b r r  

.-.-.-- ---------- ---.-.----.-.- 
LABOR D I S T R  I B l J T l U N  WATER DISTHIBIJT ION,  CU HETERS 

Man Woman L i u y / C i r l  F i r s t  S a c u n d  T h i r d  F o u r t h  
t l o ~ ~ r - s  H o u r s  l i o u r a  I r r i g ,  I r r i y .  I r r i g .  Z r r i y .  

.. -. - - - 
69------" Tr---.--- - lr' ---a -a.- s 0 0 0 0 0 0 

11 0 f l  0 I1 11 I1 
11 o n o 0 o II 
I 1  0 ( 1  I1 U 0 0 
0 0 U a U 0 U 0 
0 0 0 U 0 0 0 
II o o 11 o o a 
b 0 0 0 0 0 0 
Q n u n n o o 

1 .:' 0 I1 0 II 0 U 
1 0 0  0 i ;r 0 0 0 0 

- ----- --. .---- -- - 
I o t a 1  192 0 3 0 To t r ~ l  W l ~ t c r  A p p l l e d ~  U c u  n c t r r s  

-- .. --,.-----. - 
I-OOTNO'I'ES : 

T o t a l  N u m b e r  h o u r  o f  lrr L q a t i o n  , w a s  3 0  I r u l r r s  
The  u v e r l l t ) v  ctuntrcrr o f  h o u r  p e r  1 F r l y f r l i o f i  2 I i o u r ' ~  

? ; . . 



P r e p a r e ~ i  b y :  4!;l'lJDENTShFARQUK ACDEL.AL 
[ d e n t ~ e ' i d r  Code:  T  -1 l ' r k - 1 , f - /  
D a t e P r r p ~ r e d :  A ~ C U S T ~ ~ ,  S979 

I t e m  Lln I I Number o f  I !  o r  I TIITOII  ~ n c o m q  
L l n ~  t s  p e r  u t l c r  I . E .  ~r I:IIGI% L . L .  

Wheat  q r a i n s  
Wheat s t r a u  

A r d o b  
C a n a l  l o a d  

T o t a l  I n c o m e  1 0 0 . 0 0  

. . . . . . . . - . . --- - 
War i n h l e  C o s t s  

Or  F a r t  t r a n s p o r  t o t  i o n  
t a 8 i r  t o  i p r r a d  o r p ,  t ' e r t .  

l a u l n l ~  
L a n d  . i n o o t h i n a  
S ~ r d s  
L a b o r  1 0  s p r e a d  s e e d s  
U e r d  trial 
CtiEMlCAL FERTIL IZER 

Anmonlum n i t r a t e  ( 3 1 .  
I - . loor  r'o s p r e a d  c t l r n .  

IRRIGATION ( 2 )  
S n k l a  r e n t  
Cou  a r  F u f f l o  r e n t  
G l r l  o r  P o y  t o  o t s e r v  
L a b o r  t o  s p r e a d  u a t e r  

HAI(VEST1NC 
L a b o r  f o r  h a r u e s t  i n a  

5-0-0  
frrt .  

e  s a k  

T h r n s h  i n 9  
W l n n o u l n  

THANSPOHT%TION. 
L n b o r  f o r  l o r r d i r ~ g  
T r a n s p o r t  q r a l n s  b y  c a m e l  

T o t a l  V a r i a b l e  C o s t s  
H r t u r n  Above V a r i a b l e  C o s t s  

D o n k r v  l o a d  
t tan hour. 
l r a c  t o r  h o u r  
r r a c t o r  h o u r  

troy h o u r  

%A h o u r  

S a k i 1 1  h o u r  
C . o r  B. h o u r  
E . o r  G ,  h o u r  
d o n  t t ou r  

Man h o u r  
M a c h i n r  h o u r  
d a c h i n e  h o u r  

Han h o u r  
Camel  l o a d  

i s 0  . 0  
h 0  
2: 0  
1 . o  
h . 0  
3 . 0  

1 2 . 0  
0 . 0  

15U.O 
4 . 0  
(I . 0  

i s .  0  
I S .  0  
1 5 . 0  
1 5 . 0  

0 . 0  
3 6 . 0  

b.  0  
.3 . 0  
0 . 0  
3 . 0  
3 . 0  

- - - -  - -  

F i x e d  C o s t s  

L a n d  r e n t  M o n t h  6 . 0  S . II I1 0  3 0 . U 0  
H n n a q e m r n t  c h a r g e  n o n t h  6 . 0  1 .  I)UO 6 . 0 0  

T o t a l  F i x e d  C o s t s  36.110 
G r a n d  T o t a l  C o s t s  9 5 .  V U  

R e t u r n  A b o v e  A11  C u s t s  4 . 1 0  

* T h i s  s t u d v  f a r  a n  a r e a  o f  o n e  f e d d a n .  
(1) These  d r r i a  u n s  c o l l e c t e d  f r o m  4  s t u d  c a s a s  a t  ABU-RAIA s i t e  b I B R A l l l M  

ELSHENNAUY MOHAHED ELGAZZAR ABDELH#LIM ELSHERLclNY a n d  I ~ O H ~ H E ~ )  ShLrt!iA 
S t u d e n t s  f i o n  FeCULTY OF ACR~CULTURE AT KAFR ELSHEIKH-ECONOMICS DEPI,ItTMENT 

( 2 )  Whsnt  n e e d s  a b o u t  5 irrigations , I F ,  rb reds  a b o u t  1 6 0 0  c u ,  m e t e r s  . 
- --.- . - 

LABOR DISTRIBUTION WATEH L)ISTRIHUTION, CII METERS 

l i o n  Woman P o y / G l r l  F i r s t  S r c o r ~ d  l ' h i r l l  F o u r t h  
H o u r s  t i o u r s  H o u r  e I r r i g .  I r r i q .  I r r ~ 1 1 .  I r r l y .  

E f T b e r  U  u u u u I1  - - " - - T -  
November  t 2  O  3 100 O 11 I1 
December  3 0  3 4 0 0  0 I 
J a n u n r y  0  0  1 2  0  U  II 
F e b r u a r y  7 0  3 3 4 5  0  I )  O 

1' 
M a r c h  3  0 3 3 4 0  U 18 0 
h p r i l  3  - o 3 327 0 11 II 

7:te 
3  9 0  0  0  0  II I1 

0  0  0  0  U I1 0  
J u l y  0  0  0  0  0  o 0' 
A u a u s t  0 0  0  I1 0  0  U 
S e p t e m b e r  0  0  0  0 0  11 0  - -. --.-- 

T o t a l  17 0 27 T u t o l  W a t e r  A p p l i e d =  i b l l n  c u  n c t c r u  - . .---- 
FOOTNOTES: 

U a t r r  r e q u i r e m e n t s  b n s r d  o n  o u r  p r o j e c t  r e s e a r c h  s t a t i o n s '  J n t a  . - U o r k ~ n g  d a y  = b h o u r s  . 
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II!!!!~ 

,,,,,, ,,,, 
l':one l 1  t i l d  
/inn h o u r  
Trut:Tbr* h011r 
Wan II~III. 
IUIIII I,,, 

L t l n r l  r e n t .  
n u c ~ n g r n r r l t  cho:-gr!. 

l ' o t o l  F ~ X Y I I  Co..i'i 
C r o n a  T o t a l  COSI*, 

& i r :  1s s:urly < o r  ( I n  nr 'en  o f  fir.* f r l l d a n .  
( 1 )  P l a n t  l nq  d a t e  I.; LI<:tober. 3 0  t o  Novan t , c r  1 S . T h e  i n m e d i n r e  p r a c e r t l j r l q  

C:.O(l r l ov  bZ r . ~ . C e , r i f ~ ~ ~ r ~ . C : o T I o n  . ~ s  n o t  #Ira a l r u r ~ ~ o t i v # !  f o l l u u r ~ ~ l ~  c r o p  
s l l r c t !  ~t m u s t  11,: ~ . ) l r ! . l ~ r c d  I l y  mnr.1.h 1 0 .  

(2) I l n  t h e  a v r r , n g e  1. lrr,lt c u t  o f  t j r e r n  h e r s r e m  u e l c l h s  320 K g .  
( 3 )  l l i e  p r l c r .  o f  :r~.tlc, o t  p l n n t i n g - t i m e  ir; h i g h e r  l h o n  p v i c i ?  o t  h a r v e s t  t i n e .  
(4! l ' h c  f l n ~ l l  h a r u r + t  i s  b s . r o r r  H a y  2 0 .  
(5) ~ l ~ r i i ~ t l t l b l l  r~ t p I .s i r l t  l n i j  t l n e  $ h o u r s  

S e c o n d  l r r l q l l t t o n  n f t i i r  I mo11t11 ., t i a u r s  
l l i l r d  l r r l g u i l t ~ r ~  o f t r r  25 d r l y s  5 1'1uurs 
<ou. - th  i r r l q u f  I I I~  df t e r  w i n t e r  c l o s u r e  '/ h o u r s  
I h d n  1 i r r i l j o t l r - ~ ~  ~ : a c h  11 d u y s  ( 7 x 4  t a r s . )  28 h o u r s  
1OTAL I l n c  t u r  i r r l g n t i o n  4'3 h o u r s  

WATER D I S ' I H I D I J T I O N ,  CU tIEl'f:h'S 

i l r ~ n  Wonor\ B o y / G i r . l  S e c t ~ n d  l ' h j . r d  F II 11 r t h  
t l u l r r t  1.1uurs ~ i o u r ' s  Ef::?rJ. i r r l s .  ~ r r i g .  ~ r r . i g .  

. -  . -..-.-------. 
r e r  

Ti-- -u---..p-.-a-.--.---.-. .--.-..-n.--- '--" 

! r-- 
c v e n b e r  0 II 1B.L U U 0 

22.7 I ~ c c n S ~ r  1' $ 0 U U 0  0 
J n ~ i u u r  y 0 U 3 t7  0 I) 0 . . .  
I. t, , u . ~ r  y  '+ 0 0 ill1 1 t) 1 i t ) i  i t  

t i n r c t ~  I. :: 0 0 .i f3 S i O i  i U i  I) 
f i p r  11 1 :! 0 0 i t11 U 0 11 
n .I v 

2 
I1 0 11 0  0 0 ... .I u n c  ., % d  ti 0 I1 0 0 U 

J u l v  11 0 0  0 0 0 0 
Ruc(u$ I II 0 li 0  U I1 I1 
b r p  1 v n b e r  U 0 I) U 0 II 0 - .-- .--.---.-..---.- ---.----.-.-.-.--.-.--..-----.---- 
l u t o l  1 0 4  0 0 l ' u t a l  Waters A p l l l i e d =  Id/Y:? c u  n r t k r s  

- . .- -- - . - - .- .-.- .. -. . -- -. - - - .- ... 
FLiuTtlil r'ES : 

- -Woter  d i s t r i l ~ u t i o n  i ! s t i r m t i o ~ \  b u s e d  o n  EL.IIJI)CY8S b o o k .  
--On* u u r k i n q  d~ . i y=  L h o u r s ,  

. ..- 
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iJa-t)uii t c  f e r  t l  il:,!r. 
t'ltbu u ~ t h  r.-,r,-;or. ( 3  t t n r s ) .  
::inn0 11, w.1 t ~ i  C ~ U -  hr1C1 d r n n y .  
l.'u~,"llw a ,  " "  " " "  

~ ~ I I U .  
I: l a i - 1 1 1  d i  t c n .  
5;nootn u ~ t l ~  cuus  o n d  d r o n g .  
?;r!cJC.. 
Pldrnr =.eeclc, tlv n a n d .  
l~;!~.;mtc:r~l t ' e r : ~ I l x d r c ; :  

: ~ u u d r  p h n h p l ~ q  re 11)-15.5-0) .  
Annonrun  N L  r r u l e  ( 3 3 . 3 - 0 - U )  

l h r r d  lrr I G J . ~ ~  LIIII. 
ta111r1t1 L ~ S -  ~ r ~ ~ ; r i o ~ i .  
k'r i r h  l r , r l a r s t .  r u n  
21x111 i rr I...II I O I I .  
t ; z v d t ~ t h  l i.~ L O . I I L U ~ .  
K ~ i ) ! ~ t h  i r r  L ~ I ~ . I ~ I ~ B ~ I ,  
N l n ~ ! t t ~  I ~ ~ - . L I ~ u  t 1 0 1 i .  
Pun I n  u a ~ r z r  u ~ t h  J  

' I 'h in  e y  z a l l u .  
t l o r  l n r l  ( two r l m r b ) .  
c l r . e u ~ r i g  ( tnr r . :  T l n r s ) .  
P l c h  l r l s r c t  e..lah 11s n r  
2 h 6 n l i o l  c u n t r c l  o f  i~i 
I h z  f l r s t  c a t r a n  p ~ c k .  
The sccan i i  ct! t  ron p r i k  
T r a n s p o r t  u n j ~ r ~ n c d  c o  r 
C U I  > l # ~ l l < S .  
I r - ~ n s y ~ u r t  , f o l k s .  
L a b u r  t o  l o a d  s r o l k s .  
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Introduction ------ 

To maximize t h e  b e n e f i t s  of  water  i n  i r r i . ga t ed  a g r i c u l t u r e  it i s  

necessary t o  know how much water  i s  a v a i l a b l e ,  how it moves from source 

t o  i t s  f i n a l  d e s t i n a t i o n ,  and what demands a r e  p laced  upon it when it 

reaches t h e  farm f i e l d .  A systematic  accounting f o r  a l l  t h e  water i n  

these  processes r e s u l t s  i n  a water budget which is a va luable  water  

management t o o l .  The water  budget can be used t o  p r e d i c t  t h e  e f f e c t  

t h a t  changes i n  water  management w i l l  have on water  l o s s e s ,  drainage 

problems and s a l i n i t y  buildup. Also, it i s  u se fu l  f o r  i n t e r p r e t i n g  

consumptive use  es t imates  and water  t a b l e  changes. The water budget 

forms t h e  b a s i s  f o r  e f f e c t i v e  water management. 

The development o f  a water budget i s  i l l u s t r a t e d  by applying t h e  

water  accounting processes t o  t h e  Beni Magdoul a r e a ,  a s tudy a r e a  o f  

t h e  Egypt Water Use and Management P ro jec t .  The Beni Magdoul a rea  (see 

Figure 1 )  i s  i n  t h e  southern po r t ion  o f  t h e  Mansouria I r r i g a t i o n  D i s t r i c t  

and c o n s i s t s  o f  approximately 842 feddans, with approximately 748 feddans 

under c u l t i v a t i o n  (Table I ) .  The s tudy a r e a  (see Figure 2) is  a well  

def ined  hydrologic u n i t .  The e n t i r e  a r e a  i s  bounded by d ra ins  and 

water  i s  suppl ied  by the  Beni Magdoul Canal. The s u r f a c e  s o i l s  o f  t h i s  

1 a r e a  c o n s i s t  p r imar i ly  o f  sandy c l ay ,  sandly c l a y  loam and sandy loam . 

The log  o f  t h e  well i n s t a l l e d  f o r  t h e  deep pumping t e s t  loca ted  a t  t h e  

i n t e r s e c t i o n  of  t h e  Beni Magdoul Canal and t h e  branch canal  SE quandrant 

i s  given i r :  ' l 'ahle 1 1 .  The c l ay  l a y e r  I n  the: upper sc\rcbn mcters ~ 3 1 ;  
- - 

'EWUP Technical Report No. 2 

2 ~ h e  authors  wish t o  acknowl edgc t h c  fol  lowing for t he i  r c o n t r i l ~ u t i o n s  
t o  thc  Bcrl i M:~p,doul W:lt c r Ihrc)p,c%t ~ ; ~ l , c . r . .  'I'hcy :I r.1. : PI .  I: .  ~ I ; I I I ~ ; I  ~ O I I . ,  , 
M .  H. !;em;~ik:l, l i .  V .  I(ich;~rtl~;or~ 



Table 1 .  1979-1980 Crop Areas i n  Beni Magdoul 

Crop Area 
Feddans 

Berseem 

Wheat 

Onion 

Group inc luding:  

Beans, green pepper,  
a r t i choke ,  l up in ,  f l a x  

Group inc luding:  

Tomato, r a d i s h e s ,  cabbage 

Group inc luding:  

Ca r ro t s ,  spinach,  d i l l  
pa r s l ey ,  l eeks ,  chard 

Group inc luding  : 

Oranges, c i t r u s ,  d a t e  palm 

TOTAL 748.03 

Table 1 1 .  S o i l  C l a s s i f i c a t i o n  o f  Deep Well 

Depth 
Meter 

C l a s s i f i c a t i o n  

Clay 

Fine sand 

Clay with sand 

Fine sand 

Medium sand 

Sand with grave l  

Coarse sand,  b ig  gravel 

Coarse sand 

Fine sand 
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encountered i n  t he  d r i l l i n g  o f  t h e  domestic water  supply well  f o r  Beni 

Magdoul v i l l a g e  and i n  a pre l iminary  exp lo ra t ion  hole  d r i l l e d  along t h e  

Nahia Drain about 300 meters  e a s t  o f  t h e  Mansouria cana l .  The c l a y  

l a y e r  appears t o  he ex tens ive  based upon t h e s e  obscrva t ion5 .  This  c l ay  

l aye r  would e f f c c t i v e l y  limit deep v c r t  i c a l  seepage o f  i rri gnt ion  water 

and is  i n  e f f e c t  an impermeable subsur face  boundary f o r  t h e  a r e a .  

The Water Budget Model 

The general  equat ion f o r  t h e  water  balance i s :  

I - O = A S  

A l l  u n i t s  a r e  i n  cubic  meters p e r  t ime pe r iod .  

Inflow terms f o r  t h e  Beni Magdoul a r e a  have been i d e n t i f i e d  a s :  

1 = 1  = I  + I p + P  
M A 

where I  i s  t h e  inflow from t h e  Mansouria c a n a l ,  IA is t h e  inf low M 

from adjacent  a r eas ,  I  is inf low by pumping from we l l s  o r  d r a i n s  P 

and P i s  t h e  p r e c i p i t a t i o n .  

The outf low is  composed o f :  

where U i s  t h e  consumptive use ,  E is t h e  evaporat ion from f r e e  water  

su r f aces ,  0 i s  t h e  n e t  subsur face  outf low,  0 is t h e  s u r f a c e  flow 
G SD 

t o  d r a i n s  and 0 is flow t o  ad j acen t  a r eas .  
A 

The changes i n  s t o r a g e  a r e :  

where AS is  t h e  change i n  groundwater s to rage ,  AS i s  t h e  change i n  
G S  

s u r f a c e  watcr  s to rage .  Each o f  t h e s e  terms is discussed i n  d e t a i l .  

Mansourin Canal Illflow, I M  

The flow i s  c o n t r o l l e d  by a head g a t e  a t  the  junc t ion  o f  t h e  

Mansouria and t h e  Beni Magdoul c a n a l s .  Measurement i s  by a c a l i b r a t e d  



Nyrpic ga t e  which has seven gated openings. Schematic views of  t h e  

ga te  and openings a r e  shown i n  Figure 3. The Nyrpic ga t e  was c a l i b r a t e d  

by cu r ren t  meter measurements i n  Apri l  and May o f  1979. Equations 

der ived  from t h e s e  measurements a r e :  

f o r  t h e  w e i r  flow and 

0.8427 (WL - 16.77) 
0.6453 

Q = 0.4856 W 

f o r  t h e  s l u i c e  ga t e  flow 

whcrc Q i s  t h e  d ischarge  i n  cubic meters p e r  second, 

W i s  t h e  t o t a l  width o f  t h e  g a t e  opening - meters, 

WL i s  t h e  water l eve l  e l eva t ion  i n  forebay above t h e  ga t e s  - 
met c r s  

The equat ion  de f in ing  t h e  change po in t  f o r  t h e  change from wei r  

flow t o  s l u i c e  ga t e  flow i s  

where H .  i s  t h e  head a t  t h e  i n t e r s e c t i o n  o f  t h e  two flow mode 
1 

curves.  

I t  i s  recommended t h a t  t h e  c a l i b r a t i o n  be checked once a yea r  o r  a f t e r  

any maintenance work i s  done on t h e  ga t e  which might a l t e r  t h e  c a l i b r a -  

t i o n .  Tabula t ions  o f  d a i l y  inflow a r e  i n  t h e  appendix. 

Inflow from Adjacent Areas,  I 
A 

A 15 fcddan po r t ion  i n  t h c  northwest co rne r  o f  t h c  rescarch a r c a  

(sce Figure 4 )  i s  suppl ied  with water  from t h e  Nahia canal  t o  t h e  no r th .  

This  water  must be added a s  p a r t  o f  t h e  t o t a l  inf low.  A s tudy  o f  flows 

measured by flumes and of  t h e  es t imated  du ra t ion  o f  t h e  flows suggested 

t h a t  t h e  15 feddans i n  ques t ion  were r ece iv ing  i r r i g a t i o n  water  i n  
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Figure 4 .  Beni Magdoul Research Area Showing Por t ions  Receiving 
Water from Adjacent Area, I*, and from Drains and Wells 
I hy  Pumping 
P ' 



about the  same amount per  feddan a s  the  area  supplied by the  Beni Mag- 

doul canal and i s  approximately equal t o  2 percent of  I M ' 

Inflow Supplied by Pumps, I p  

Three areas  comprising twenty-two feddans (13f,20k; 3f ,4k;  Sf)  a r e  

i r r i g a t e d  with water from the  dra ins  o r  deep wel ls .  Their locat ions  

a r e  shown i n  Figure 4. No measurements of t h e  pumping r a t e s  have been 

made. However, an est imate of  t h e  pumping r a t e s  can be made by assuming 

t h a t  t h e  "pumped" a rea  receives an amount of  water equal t o  t h a t  received 

by t h e  r e s t  of t h e  area .  The pumped inflow, I p ,  would be approximately 

3 percent of IM. 

The wells  take  water from a depth of  30 meters. Experience with 

t h e  well pumping t e s t  ind ica tes  t h a t  t h i s  source has l i t t l e  o r  no 

communcation with the  water i n  t h e  upper l ayer .  The well water con- 

s t i t u t e s  an addi t ional  source of water,  The water pumped from t h e  

dra ins  is a l s o  considered t o  be new water because i n  t h e  water budget 

development. The dra ins  l i e  j u s t  outs ide  t h e  hydrologic a rea .  

P rec ip i t a t ion  Inflow, Ip  

The volume of  inflow due t o  an average annual p r e c i p i t a t i o n  of  

Consumptive Use, U 

Consumptive use is assumed t o  be equal t o  p o t e n t i a l  evapotrans- 

p i r a t i o n ,  ET, a s  estimated by t h e  Blaney-Criddle formula. The 

constants  i n  t h e  Blaney-Criddle equation f o r  most crops a r e  based on 

values reported i n  "Consumptive Use o f  Water by Crops,'' i n  Arizona 

Technical Bul le t in  169, Agricultural  Experiment S ta t ion ,  University of  



Arizona, 1976. The cons t an t s  f o r  corn a r e  taken from "K Semi-monthly, 

Corn Evapotranspirat ion ' '  by H ,  W .  Towshos, e t .  a l . ,  4 th  Conf. o f  S o i l  

Science,  1969, Cai ro ,  U.A.R. A t a b l e  g iv ing  t h e  c a l c u l a t e d  ET f o r  t h e  

cropped a r e a  f o r  t h e  1979 t o  1980 winter  season is included i n  t h e  

Appendix 2.1.  

Thc non-croppcd a r e a  inc luding  t h e  v i l l a g c  and t h e  road,  sovcrs  

about 90 fcddans an cs t i .n~a ted  wrltcr use  f o r  t h i s  po r t ion  must be 

added t o  y i e l d  a consumptive f i g u r e  f o r  t h e  e n t i r e  a r e a .  Dai ly ET f o r  

t h e  cropped a rea  was increased  t o  account f o r  uncropped a r e a  by 1 . 2  

percent  t o  a r r i v e  a t  a t o t a l  consumptive use.  

Evaporation, E 

This  component is t h e  evaporat ion f r o m  open water  su r f aces  i n  t h e  

cana l s  and meskas. The a r e a  o f  t h e s e  su r f aces  has  been es t imated  t o  be 

14,600 square  meters .  Daily pan evaporat ion d a t a  modified by a pan 

c o e f f i c i e n t  o f  0.7 a r e  app l i ed  t o  t h e  es t imated  s u r f a c e  a rea  t o  o b t a i n  

t h e  e s t ima te  o f  evaporat ion l o s s  given i n  Appendix A2.2. 

Subsurface Outflow, OG 
- --- 

The approach was t o  e s t ima te  groundwater outf low by apply ing  t h e  

Darcy law t o  a p a i r  o f  we l l s  de f in ing  a s h o r t  reach  perpendicular  t o  

t h e  Nahia d r a i n ,  we l l s  120 and 121. Data a r e  a v a i l a b l e  f o r  t h e s e  two 
4 

wel l s  f o r  March and Apri l  1980, on ly ,  The average d i f f e r e n c e  i n  t h e  

well  l e v e l s  f o r  March was used and a s o l u t i o n  o f  Darcy's equat ion was 

made j u s t  t o  ob ta in  an o rde r  o f  magnitude of  t h e  outf low.  This  turned 

5 
ou t  t o  bc 0.0012 m p c r  meter o f  width p e r  day based upon a va lue  of  

0.26 m/day f o r  hydraul ic  conduc t iv i ty  from auger  ho le  t e s t s .  For t h e  

3000 m length o f  d r a i n  t h e  flow f o r  March has  been es t imated  between 



3 3 a minimum of 113 m and a maximum o f  990 m , T h e  conclusion t h a t  can 

be drawn i s  t h e  groundwater outflow is a small quan t i ty  with r e spec t  

t o  t h e  o t h e r  water  budget components. 

Surface Outflow, OSD and OA 

The flow of sur face  water d i r e c t l y  i n t o  t h e  d ra ins  o r  onto  ad ja -  

cen t  a reas  was assumed t o  be n e g l i g i b l e ,  However, from Apri l  1980 

onward, t h e r e  may be flow (see  Figure 41 t o  a 38 t o  51 feddan a r e a  

ly ing  ou t s ide  t h e  p r o j e c t  a r ea .  

Change i n  Groundwater Storage,  ASG 

The change i n  groundwater s to rage  can be computed over  any reason- 

a b l e  time per iod .  A per iod  o f  two weeks was s e l e c t e d  and t h e  r e s u l t s  

a r e  t abu la t ed  i n  t h e  Appendix A3.1. The well  hydrograph i n d i c a t e s ,  f o r  

p r a c t i c a l  purposes, l i t t l e  n e t  change i n  water  t a b l e  e l eva t ion  over  t h e  

yea r  per iod ,  Consequently t h e  y e a r l y  change i n  groundwater s t o r a g e  is  

a small  quant i ty .  Water l e v e l s  a r e  measured f o r  24 we l l s  . 

Resul t s  

Biweekly values o f  t h e  components of  t h e  water  budget a r e  given 

i n  Appendix A4.1 with t h e  y e a r l y  va lues  summarized i n  Table 111. 

Approximately 3 percent  o f  t h e  inflow is  not  accounted f o r  i n  t h e  water 

balance.  This  amount i s  small and is well  wi th in  t h e  accuracy of 

measurements of any s i n g l e  v a r i a b l e  i n  t h e  water  balance equat ion.  The 

two l a r g e s t  v a r i a b l e s  a r e  inf low from t h e  Beni Magdoul canal  and out -  

flow due t o  consumptive use. These two flows account f o r  approximately 

94 percent  of  t h e  t o t a l  volume balance.  



Table 1 1 1 .  Summary of Volume Flow i n  Beni Magdoul Area 

h i t s  i n  m3 x 1 0 ' ~  

Data estimated from "On-Farm Water Management i n  Egypttf, Ph . D .  d i s s e r t a t i on  by Mona Mostafa E l  
Kady, Ain Shams Universi ty,  Cairo Egypt, 1979. 

L Minus sign indicates  a lowering of water t a b l e  

Plus sign indicates  excess inflow 



There is  very l i t t l e  subsur face  outf low which would i n d i c a t e  t h a t  

s a l i n i t y  bui ldup wi th in  t h e  a r e a  could be a  more s e r i o u s  problem i n  

t h e  f u t u r c  un lc s s  t h e  subsur face  outflow i s  increased .  Per iodic  

s a l i n i t y  measurements o f  a l l  waters  inc luding  s o i l  p a s t e  e x t r a c t s  

should be made i n  o rde r  t o  eva lua t e  t h e  p o t e n t i a l  s a l i n i t y  problem. 

Some a r e a s  have been r epor t ed  t o  show high s a l i n e  s o i l  cond i t i ons  (EWUP 

Technical Report No. 2 ) .  

S ince  subsurface outf low is small, a c r i t i c a l  balance between 

inflow and consumptive use  must he e s t a b l i s h e d  t o  c o n t r o l  watcr  t a b l e  

e l eva t ions  a t  d e s i r e d  l e v e l s ,  P re sen t ly ,  water  t a b l e  l e v e l s  (within 

140 cm o f  ground su r f ace )  a r e  a t  what is probably t h e  h ighes t  l e v e l  

t h a t  can be maintained and s t i l l  ob ta in  a  reasonable  crop y i e l d .  

The high water  t a b l e  coupled wi th  low subsurface outf low and s a l i n i t y  

bui ldup would i n d i c a t e  t h a t  t h e  subsur face  outf low f o r  t h i s  a r e a  

should be  increased .  
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Q, Discharge, m3/s 

A l . l  Rat ing  Beni Yagdoul Canal Nyrpic  Gate 



DAILY INFLOW ESTIMATES 

The da i l y  inflow values tabulated on t he  following pages represent  

t he  bes t  est imates se lected from several  d i f f e r en t  computations o r  

sources. Wadie F. Mankarous provided one s e t  of computations which 

he  f e l t  were r e l a t i v e l y  rough because he d id  not  read every minor bend 

i n  t h e  char t  l i n e .  Niel Biggs calcula ted inflow by computer t o  provide 

another s e t .  Mohamed Helal E l  Sherif  and W i l l i a m  0 .  Ree recalcula ted 

a l l  discharcgevalueswhere t he r e  was disagreement. Finally,  where 

char t  da ta  were lacking r e so r t  was made t o  t h e  ins t ruc t ions  t o  t h e  

ga t e  operator.  



A1.2 DAILY INFLOW, Ben Magdoul Canal, January - June, 1979 

Date 

1979 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2 0 

2 1 

2 2 

2 3 

24 

25 

2 6 

2 7 

28 

29 

3 0 

3 1 

March 

12,068 

12,071 

11,521 

13,758 

14,086 

15,454 

14,565 

13,959 

16,468 

15,172 

13,430 

17,140 

13,565 

11,103 

12,566 

5,738 

10,749 

13,655 

13,158 

14,491 

14,497 

11,360 

11,139 

17,788 

19,364 

18,615 

12,636 

13,723 

12,250 

13,320 

13,792 

425,251 1 

January 

13,798 

14,226 

12,686 

17,114 

13,138 

14,849 

3,192 

89,003 

Apr i 1 

13,056 

14,271 

16,804 

18,182 

18,672 

19,192 

15,445 

16,386 

16,049 

16,394 

12,254 

8,714 

7,979 

13,250 

19,761 

18,194 

18,122 

17,895 

20,770 

16,124 

20,567 

23,321 

14,950 

20,904 

17,855 

12,235 

6,297 

17,064 

21,947 

20,303 

495,057 i 

- 
February 

14,840 

19,098 

16,099 

20,562 

23,414 

28,379 

17,634 

16,099 

16,680 

17,818 

24,316 

14,798 

12,641 

12,417 

11,465 

11,465 

11,465 

8,503 

7,837 

7,837 

7,837 

7,837 

7,837 

7,837 

7,837 

7,837 

360,389 1 

May 

21,574 

21,889 

19,480 

14,710 

12,814 

13,208 

17,225 

11,726 

13,285 

17,650 

16,167 

18,091 

13,559 

8,508 

27,588 

20,619 

26,591 

25,359 

18,627 

18,109 

17,332 

17,932 

18,716 

21,595 

21,595 

20,909 

17,477 

18,422 

18,397 

17,905 

10,677 

555,736 

June 

14,057 

20,736 

18,403 

17,366 

18,403 

11,126 

12,415 

14,030 

12,520 

10,196 

18,610 

21,461 

20,528 

22,083 

19,293 

21,305 

22,057 

20,727 

17,834 

19,126 

24,883 

22,706 

20,538 

20,839 

18,576 

22,083 

22,861 

24,883 

27,216 

29,545 

586,599 



A1.2 DAILY INFLOW, Ben Magdoul Canal, J u l y  - December 1979 

Date 

1979 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 3  

14 

15 

16 

17 

18 

19  

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

September 

11,850 

12,027 

10,717 

10,506 

9,751 

8,882 

10,648 

9,739 

11,570 

10,245 

10,821 

9,313 

9,527 

7,809 

9,068 

10,053 

10,860 

9,455 

12,053 

14,403 

16,953 

13,460 

11,657 

12,195 

12,662 

12,165 

13,216 

14,473 

14,862 

18,336 

348,079 

J u l y  

18,774 

21,946 

18,205 

22,939 

17,787 

17,232 

20,311 

19,805 

21,173 

19,842 

21,146 

23,181 

22,045 

25,496 

21,760 

18,580 

20,897 

22,382 

21,017 

21,148 

25,193 

24,397 

21,199 

21,333 

24,347 

25,499 

23,518 

18,322 

20,792 

20,181 

21,818 

I 662,065 

August 

27,642 

21,051 

24,372 

22,724 

22,254 

19,853 

22,585 

24,637 

21,226 

22,936 

20,335 

17,594 

20,853 

18,291 

20,909 

15,517 

13,934 

15,739 

19,245 

10,659 

9,983 

15,335 

18,843 

14,459 

18,854 

20,124 

17,655 

20,124 

15,116 

11,541 

13,573 

577,971 I 

December 

9,234 

11,829 

10,219 

9,395 

10,048 

11,085 

7,522 

5,746 

6,617 

11,474 

10,154 

10,993 

12,035 

7,283 

8,507 

9,453 

8,541 

12,013 

7,429 

7,824 

5,269 

7,198 

9,047 

10,218 

10,244 

10,750 

11,391 

11,166 

9,812 

8,593 

9,712 

I 
290,791 

October 

19,383 

19,213 

19,567 

19,940 

21,630 

21,192 

20,315 

17,191 

14,633 

16,227 

16,278 

19,511 

19,290 

20,013 

19,350 

16,412 

17,858 

15,974 

16,600 

15,537 

14,453- 

14,946 

16,955 

22,173 

20,442 

13,585 

16,551 

14,042 

14,065 

15,275 

12,350 

,545,951 

November 

12,802 

17,355 

15,463 

19,535 

20,395 

16,723 

15,664 

18,162 

18,266 

17,818 

17,097 

15,882 

12,287 

13,411 

13,433 

13,462 

12,031 

11,148 

12,010 

13,993 

14,012 

13,958 

13,718 

13,741 

13,671 

11,897 

10,344 

9,320 

9,070 

18,269 

428,837 
I 



A1.2 DAILY INFLOW, Ben Magdoul Canal, January - June 1980 

Date 

1980 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13  

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

2 5 

26 

27 

28 

29 

30 

31 

February 

7,919 

12,707 

14,300 

14,087 

12,311 

8,143 

7,712 

11,192 

12,900 

12,524 

10,763 

11,203 

9,906 

10,508 

10,717 

9,963 

11,959 

11,280 

10,895 

11,060 
9,787 

13,633 

13,306 

17,446 

13,737 

12,024 

13,068 

13,114 

16,232 

344,964 

January 

5,583 

11,983 

14,613 

13,444 

10,217 

6,612 

March 

11,255 

9,807 

11,063 

9,426 

8,176 

8,557 

8,732 

5,380 

5,727 

7,775 

13,956 

17,841 

19,416 

18,276 

9,961 

11,702 

12,901 

13,100 

12,781 

12,323 
13,274 

13,833 

13,820 

11,477 

13,646 

16,717 

19,674 

22,723 

12,598 

9,700 

9,924 

386,161 

Apr i l  

8,998 

7,722 

10,126 

11,837 

13,458 

12,387 

13,745 

15,168 

13,140 

12,676 

14,774 

16,738 

13,768 

15,559 

13,632 

11,817 

10,156 

14,903 

15,813 

18,150 
23,028 

12,936 

10,839 

14,666 

11,144 

17,687 

9,875 

13,453 

12,623 

17,524 

410,601 

May June 



CAUUUTED CONSUIPTIVB USE "Sl3lI-bI)KnlLY FOR BANI U A W L  AREA 

USlNC BUNEY - CRIODLE FORHJLA 

Month Period T Onion 
18.25 Fd 

Group Flax 
31.04 Fd 

Group Cabbase G r o ~ p  Csrmts  
2.43 Fd 51 .P3 Fd 

. . 
Group Yer? Sr.31: i efe tab le r  

Very ~ a r l y * *  53.S6 Fd 

May 1-15 24.16 4.62 1.27 112.5 273089.1 .51 45.2 824.4 .35 31.0 2376.5 .79 70.0 9123.3 

16-31 24.50 4.92 1.10 104.6 253935.4 - - -  - - - *  - ------  .40 38.0 2915.8 .59 56.1 7314.9 

Early Corn Early Corn 

J u n e .  1-15 27.26 4.74 .87 84.9 206123.7 .:8 46.8 8521.3 .48 46.8 3590.9 .48 46.8 6107.6 

Late Corn 

June 16-30 29.31 4.75 .48 49.1 119150.6 .YO 71.6 12714.3 .70 71.6 5486.8 .70 71.6 9332.1 

Ju ly  1-15 27.66 4.65 .70 67.6 164142.6 .99 95.6 16986.5 .99 95.6 7330.3 .99 95.6 12467.6 

16-31 28.22 4.96 .99 103.3 250672.6 1.21 126.2 22418.0 1.21 126.2 9674.5 1.21 126.2 16454.4 

August 1-15 28.08 4.50 1.21 114.2 277117.6 1.24 116.9 20779.7 1.24 117.0 8967.4 1.24 117.0 15252.0 

Group ~ r a n # c s ~ ~ : ~ ~ ~ :  
24.63 Fd 

Sept 1-15 23.95 4.16 

16-30 27.90 4.17 

Oct 1-15 23.80 3.87 .92 67.' l642PO.8 

16-31 22.80 4.12 1.20 91.7 222658.6 .26 

Nov 1-15 19.30 3.60 1.22 74.5 180729.6 .38 

16-30 17.90 3.60 1.18 69.3 168203.7 .18 10.6 1877.4 1.06 

DM 1-15 13.20 3.46 l . Y  65.7 159398.6 .25 12.3 2176.0 1.58 

16-31 12.60 3.70 1.31 67.3 163411.4 .32 16.4 2920.8 1.28 

Jan  1-1s 11.80 3.45 1.42 66.3 160014.9 .40 18.7 3314.7 1.17 

1980 16-31 11.90 3.77 1.39 71.1 172600.0 .55 28.1 4997.2 1.03 

Feb 1-15 11.65 3.76 1.33 67.3 163324.1 1.28 64.8 11501.3 .99 

16-28 12.35 3.26 1.30 58.4 141703.8 1.70 76.3 13559.0 .85 

March 1-15 13.15 4.05 1.16 66.4 161255.7 1.84 111.1 19733.3 .BO 

16-31 17.90 4.32 1.14 80.3  195002.2 1.22 96.0 15269.8 .75 

April 1-15 19.52 4.35 1.06 70.6 190867.2 . j l  38.6 6863.1 .66 

16-30 20.23 4.36 1.39 105.3 255638.9 .51 38.6 6663.1 

June 1-15 4.74 .87 

16-30 4.75 

+ Consumptive Usc of Water by Crops in  Arizona, Technicel Bullet in 169, 1976. Agricul tural  Experiment Stat ion,  University of Arizona. 

++Corn "K Semi-monthly" Corn Evapotranspiration by H.W. Tardms,  e t .  11.. Th 4th Conf. o f  Scil Science, 1969 Cairo U.A.R.  

' No crops fo r  s o i l  preparation a f t e r  wheat hccausc of rhcnt  threshing. 

'*Group very small vcgctsbles - parsley. I c t t~ ,cc ,  Egyptian lcak,  tomato 

1 includcs: beans, prcen pepper. ar t icnokc,  lupzn, f l a x  2 includes t o m t o .  raddish 3 includes spinach, parlcn mce t .  d i l l ,  parsley. Egyptian 

leak. chard 4 includes c i t r u s ,  palm t r e e s .  

BEST AVAILABLE COPY 



A2.2 Class L Pan Evaporation Data - Mansouria Matological Station 

* Est. July Average 0.760 

** Est August Average 0.659 

August 

.792 

- 

- 

2.144 

.704 

.738 

.704 

.715 

-421 

- 
1.238 

.633 

.683 

.648 

.533 

.615 

- 
1.535 

.747 

.712 

.696 

- 
- 

- 
0.659** 

- 
- 
- 

-485 

.716 

- 

September 

- 
2.033 

.771 

,640 

.675 

.605 

- 
1.245 

.669 

.570 

.656 

.636 

.625 

- 
1.363 

.657 

.692 

.654 

,670 

.657 

- 
1.160 

.703 

.667 

.632 

.573 

-679 

- 
1.429 

.594 

Date 

1979 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

2 2 

23 

24 

2 5 

26 

27 

28 

2 9 

3 0 

3 1 

July 

0.760* 

- 
-540 

.792 

- 
- 

2.410 

.718 

.576 

.916 

.804 

- 
- 

2.071 

- 
.600 

1.382 

.777 

.869 

- 

1.527 

.795 

-706 

1.183 

December 

.SO6 

.I86 

.257 

.542 

.I72 

.007 

.300 

.173 

.189 

.286 

.605 

.I95 

.406 

- 
.080 

- 
-289 

-175 

-243 

.257 

-087 

.I44 

- 

-387 

-182 

- 

October 

.584 

.634 

-618 

.522 

- 

- 
1.653 

.563 

.587 

.523 

.SO6 

- 
1.102 

.SO3 

.492 

-530 

.546 

.447 

- 
.865 

.378 

.461 

.562 

- 
.701 

- 
.707 

-427 

,359 

- 
- 

November 

- 
- 
- 

2.501 

.319 

.335 

.522 

.443 

-588 

.255 

- 
.521 

,352 

.353 

.561 

.265 

.312 

.297 

- 
.355 

- 
- 

,724 

.390 

.222 

.393 

-232 

-253 

- 



A2.2 Pan Evaporation Data - Class  L Mansouria Matological S t a t i o n  - 

Date 

1980 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13  

14 

15 

16 

17 

18 

19 

2 0 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

March 

.934 

.212 

.170 

.273 

.289 

.281 

1.413 

-438 

.402 

.484 

.427 

-664 

.425 

.3 74 

.SO2 

.442 

-474 

- 
-909 

.559 

.542 

.600 

.398 

,357 

- 
- 

.458 

.668 

Apr i l  

- 

January 

.637 

.256 

. I51 

- 

.878 

.143 

.159 

.168 

.201 

. I50  

.210 

.217 

-201 

.210 

-193 

- 
-341 

-254 

-162 

. I86  

-170 

-121 

-296 

-305 

-335 

- 
- 

.729 

February 

- 
.592 

.285 

.359 

- 
.717 

- 
-371 

.013 

-403 

.457 

-565 

- 

.525 

.521 

.214 

- 

-466 

.361 

- 
.617 

.320 

.314 

.266 

.206 

-350 

- 

- 
- 



Mar. I Apr. I May I 

A ? .  3 IVe11 L,evel "Darcy" Reach 



A2.4 Estimate of  Groundwater Outflow by Darcy Reach #1 

Date Well 120 Well 121 Drain 
1980 Elevation Elevation 

Feb. 7 
10  
13  
17 
19 
2 1 
2 3 

Mar. 1 
4 
9 

12 
15 
17 
20 
22 
24 
26 
2 9 
30 

Apri l  1 
3 
9 

12 
14 
15 
19 
2 1 
23 
26 
30 

l e t  k = .26 
(auger hole  3) 

Assume March average 
value is OK 

N s i d e  3000 m long 
I 

3 9N = 3.65 m /day 

3 
= 113 m /March 



A2.5 Estimate of Groundwater Outflow by llDarcyll Reach #3  from 
Well t o  Drain 

Avg. well  e levat ion = 15.88 15.88 

Avg. drain e levat ion = 14.61 + .SO* 15.11 

*seepage face  height - estimate by Engineer Mostafa. 

N s i d e  3000 M long 



A2.6 Evaporation from the  Non-cropped Areas Consisting o f  Vil lage 
and Roads 

Total  Area = 842 Feddans 

Cropped Area = 748 F 

Canals 4 

Non Crop 90 

842 Fed 

Eldon Hanson suggests t h a t  evaporation from t h e  non-cropped areas  

would not exceed 150 mm per  year (personal communications). 

150 - = 0.411 mm day 365 

Croplxxl area  ET Scptcmber 1 t o  April 30, 1980 

= 3.77 mm day 

NC - .411 Ratio - - - = 0.109 
C 3.77 

Therefore increase  ET est imates by 1.2% t o  obtain a t o t a l  U f igure .  



A3.1 Average Groundwater Elevation and Station Change. 

"Large" Wells "Small" Wells 
Date Wt. Elev. Wt. Elev. 

1979 - 
Jan.  1 12 16.01 4 

16 20 15.67 5 
Feb.  1 12 15.38 4 

16 12 15.77 4 
Mar. I 18 15.68 5 

16 18 15.83 5 
Ap. 1 2 1 15.85 7 

16 16 15.75 7 
May 1 20 15.80 7 

16 20 15.70 7 
June 1 20 15.77 7 

16 20 15.70 6 
July 1 20 15.77 7 

16 20 15.70 7 
Aug. 1 18 15.75 7 

16 18 15.71 7 
Sep. 1 18 15.70 6 

16 18 15.63 7 
Oct. 1 19 15.77 7 

16 19 15.32 7 
Nov. 1 11 15.82 6 

16 15 15.97 6 
Dec. 1 17 15.87 7 

16 19 15.88 7 
3 1 19 15.99 5 

1980 

Jan. 1 
16 

Feb. 1 
16 

Mar. I 
16 

Ap. 1 
16 
3 0 

AE AS 
Avg. Elev. M k13 



WATER BUDGET - BEN1 MAGDOUL 

INFLOW COMPONENTS, M' 

Period 

1979 

Jan 1-15 

16-31 

Feb 1-15 

16-28 

Mar 1-15 

16-31 

Apr 1-15 

16- 30 

May 1-15 

16-31 

Jun 1-15 

16-30 

Jul  1-15 

16-31 

Aug 1-15 

16-31 

Sep 1-15 

16-30 

Oct 1-15 

16-31 

NOV 1-15 

16-30 

Dec 1-15 

16-31 



A4.1 

Period 

19 79 

Jan 1-15 

16-31 

Fcb 1-15  

1b-26  

Mar 1-15 

16- 31 

APT 1-15 

16-30 

May 1-15 

16-31 

Jun 1-15 

16-30 

J u ~  1-15 

16-31 

Aug 1-15 

16-31 

Sep 1-15 

16-30 

Oct 1-15 

16-31 

NOV 1-15 

16-30 

Dec 1-15 

16-31 

OUTFLOW COMPONENTS, M~ 

E 
O9 OSD 




