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S t a f f  Paper i/1 

SUMMARY OF EGYPT WATER USE AND MANAGEMENT 
PROJECT WITH ITS ACCOMPLISHMENTS 

R. H,  Brooks and H. Wahby 

February ,  1980 

INTRODUCTION 

Egypt Water Use and Management P r o j e c t  is a r e s e a r c h  and demons t ra t ion  

program designed t o  assist i n  improving e x i s t i n g  management p r a c t i c e s  of 

i r r i g a t e d  a g r i c u l t u r e  i n  Egypt. C e n t r a l  t o  p r o j e c t  a c t i v i t i e s  is  t h e  

accomplishment of s i g n i f i c a n t  s o c i a l  and economic p rog re s s  f o r  t h e  

Egypt ian fa rmers .  Of s p e c i f i c  concern t o  EWUP is  t h e  improved manageme.nt 

of  water, s o i l ,  c a p i t a l ,  and human r e sou rce s  used i n  a g r i c u l t u r a l  

p roduc t ion .  The second component of t h e  p r o j e c t  i s  t o  develop and improve 

a  d a t a  b a s e  concern ing  q u a n t i t y  and q u a l i t y  of water e n t e r i n g  and l e a v i n g  

an i r r i g a t i o n  d i s t r i c t  o r  i t s  subcatchment a r e a s .  Th i s  d a t a  w i l l  b e  

developed t o  a s s i s t  i n  t h e  management d e c i s i o n s  r e g a r d i n g  water d e l i v e r y  

and d r a inage  f o r  t h e  s p e c i f i e d  areas. The p r o j e c t  h a s  been organ ized  t:o 

maximize t e c h n i c a l  i n p u t  and suppo r t  t o  accomplish i ts  o b j e c t i v e s .  A 

s e n i o r  s t a f f  of American s p e c i a l i s t s  working w i t h  a  s e n i o r  s t a f f  of 

Egypt ian s p e c i a l i s t s  p rov ide  t h e  nece s sa ry  t e c h n i c a l  e x p e r t i s e  t o  c a r r y  

o u t  t h e  p r o j e c t  o b j e c t i v e s  i n  t h r e e  p r o j e c t  p i l o t  areas i n  Egypt. 

Even though t h e  Egypt Water Use and Management P r o j e c t  (EWUP) was 

designed t o  assist i n  improving e x i s t i n g  water management p r a c t i c e s  of 

a g r i c u l t u r e  i n  Egypt,  i t  was r e a l i z e d  i n  t h e  fo rmula t ion  of t h e  p r o j e c t  

t h a t  management of r e s o u r c e s  used i n  modern i r r i g a t e d  a g r i c u l t u r a l  systems 

must b e  cons idered  and accomplished f o r  a  permanent a g r i c u l t u r e  i n  Egypt.  

The p r o j e c t  is s t r u c t u r e d  t o  f u n c t i o n  i n  an i n t e r d i s c i p l i n a r y  mode t o  

fo rmula te  and demonstra te  v i a b l e  on-farm management a l t e r n a t i v e s  f o r  t h e  

t y p i c a l  Egypt ian farmer .  Thus, t h e  Egypt Water Use and Management Proiject  

c o n s t i t u t e s  a new s t r a t e g y  f o r  i r r i g a t i o n  development b o t h  i n  approach 

t o  p r o j e c t  a c t i v i t i e s  and s t a f f i n g .  The EWUP team inc ludes  agronomis t s ,  

e n g i n e e r s ,  economists  and s o c i o l o g i s t s  from t h e  Uni ted S t a t e s  and Egypt. 

The team works w i t h  t h e  Egypt ian farmer  a t  t h e  f i e l d  l e v e l  t o  f i n d  o u t  



what i s  being done and what v i a b l e  a l t e r n a t i v e s  e x i s t  f o r  improving 

on-farm management p r a c t i c e s .  The b a s i c  procedure t h a t  has been followed 

is f i r s t  t o  i d e n t i f y  problems q u a n t i t a t i v e l y ,  second, search  f o r  

appropr i a t e  s o l u t i o n s  and f i n a l l y  t o  demonstrate by use of l a r g e  p i l o t  

a r e a s  the  v i a b l e  s o l u t i o n s  t h a t  may be defused throughout t h e  country 

on a l a r g e  s c a l e  b a s i s .  

PROJECT ACCOMPLISHMENTS 

Problems I d e n t i f i e d  

The p r o j e c t  i s  obviously concerned about p re sen t  agronomic p r a c t i c e s  

and water  use p r a c t i c e s  on ind iv idua l  farms. With r e spec t  t o  water  use on 

the  farm one of t h e  most s i g n i f i c a n t  f ind ings  has been wi th  r e spec t  t o  

excess ive  use of water f o r  production. The p r o j e c t  has  learned t h a t  

farmers over i r r i g a t e  f o r  a v a r i e t y  of reasons given below: 

F i e l d  Geometry - Farmers i r r i g a t e d  by using smal l  bas ins  ranging from 
2 2 

s i z e s  of 8m t o  140 m , These bas ins  a r e  used i r r e s p e c t i v e  of c rop ,  

topography, and s i z e  of i r r i g a t i o n  stream. I n t e r n a l  channels f o r  d is -  

t r i b u t i n g  water  may consume 8 t o  14% of t h e  f i e l d  a rea .  

I n f i l t r a t i o n  Rate - Quan t i t i e s  of i r r i g a t i o n  water  a r e  appl ied  without  

r e spec t  t o  i n f i l t r a t i o n  r a t e .  Early i n  t h e i r r i g a t i o n o f  ind iv idua l  

c rops ,  t h e  i n f i l t r a t i o n  r a t e  i s  h igher  than l a t e r .  Therefore excessive 

a p p l i c a t i o n s  of water occur e a r l y  i n  the  season. 

Topography o r  Slope - Small b a s i n  u n i t s  a r e  i r r i g a t e d  a s  i f  t he  s lope  is 

zero o r  l e v e l ,  Water i s  appl ied  u n t i l  t h e  h ighes t  e leva ted  p a r t s  of t h e  

f i e l d s  a r e  unindated. Elevat ions  v a r i a t i o n s  w i t h i n  a bas in  may range from 



5,cm t o  20 cm. 

Water Supply Rate - Variab le  f low r a t e s  from t h e  s a k i a  o r  tambour combined 

wi th  v a r i a b l e  a r e a  i r r i g a t e d  l i m i t  t h e  farmers  a b i l i t y  t o  apply a  spec i f i c .  

amount of water  t o  t h e  f i e l d .  Sakia  flow r a t e s  range from 10 t o  230 m3/hr 

wh i l e  t h e  tambour ranges from 18 t o  65 m3/hr. The maximum f low r a t e  is 

f r e q u e n t l y  twice t h e  mean. 

Rotat ion System - The r o t a t i o n  system app l i ed  by t h e  Min i s t ry  of I r r i g a -  

t i o n  i n f l u e n c e s  t h e  farmer t o  i r r i g a t e  a t  every  r o t a t i o n  t u r n  r a t h e r  

than  by crop needs o r  growth s t a g e s .  The farmer t ends  t o  i r r i g a t e  when- 

eve r  water  is  a v a i l a b l e  e s p e c i a l l y  dur ing  t h e  summer when he i s  n o t  s u r e  

of crop needs and weather cond i t i ons .  Often downstream u s e r s  s u f f e r  

from l a c k  of water because upstream u s e r s  c o n t r o l  t h e  flow downstream by 

i r r i g a t i n g  when i t  i s  not  necessary.  

Water Table - I n  many a r e a s ,  water  t a b l e s  a r e  c l o s e  o r  remain w i t h i n  t h e  

r o o t  zone dur ing  t h e  growing season. Water d e l i v e r i e s  o r  i r r i g a t i o n s  do 

no t  t ake  i n t o  account t h e  c o n t r i b u t i o n  from t h e  water  t a b l e  f o r  p l a n t  

growth. I r r i g a t i o n  water  i s  appl ied  without  r e s p e c t  t o  t h e  a v a i l a b l e  

s t o r a g e  capac i ty  i n  t h e  r o o t '  zone. 

These f a c t o r s  mentioned above a r e  g e n e r a l l y  v a l i d  f o r  a l l  i r r i g a t e d  

r eg ions  i n  Egypt, however t h e r e  a r e  some a d d i t i o n a l  unique f a c t o r s  r e l a t e d  t o  

r i c e  product ion i n  t h e  lower d e l t a .  Considerable  a d d i t i o n a l  q u a n t i t i e s  of 

water  a r e  requi red  f o r  paddy r i c e  product ion over  t h a t  r equ i r ed  f o r  most o t h e r  

c rops .  Much of t h i s  a d d i t i o n a l  water  i s  needed f o r  puddl ing  s o i l s  and t o  

main ta in  cont inuous f lood  l e v e l s  i n  t h e  paddies .  Also exces s ive  q u a n t i t i e s  

of water  f low d i r e c t l y  t o  t h e  d r a i n s  from r i c e  f i e l d s  e i t h e r  because of poor 

d i k e  cons t ruc t ion  o r  because f i e l d s  a r e  dra ined  p e r i o d i c a l l y .  Data from Kafr  

E l  Sheikh show t h a t  44% of t h e  i r r i g a t i o n s  of r i c e  paddys occur  every  2 days  

and 88% did not  exceed an i r r i g a t i o n  i n t e r v a l  of 6  days.  The r o t a t i o n  of 

. . .I.. . 
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water there is on 4 days and off 4 days. 

Excessive Quantities -- of Water in System 

This high occurrence of irrigation frequency for rice mentioned above 

coupled with the fact that night irrigation seldom if every occurs suggest 

that excessive quantitites of water are flowing in the irrigation system. 

Observations show that a high percentage of farmers irrigate during the off- 

period. Large quantities of water must be delivered to fill over-excavated 

cross sections of the delivery system. Canal storage is often sufficient to 

carry on irrigation continuously. The problem of leaky head gates for water 

control compounds the problem. 

Since night irrigation does not occur, this suggests that there is suffi- 

cient water during the daylight hours to supply water for all areas inspite 

of the fact that the system was designed for 24 hour operation. 

On the other hand, the tails of meskas and branch canals often suffer 

because of water shortage due to weeds siltation and seepage in the canals and 

the lack of cooperation among farmers in the use of water. 

Sociological Factors 

The lack of social organization among farmers, formal or voluntary, causes 

communication problems and does not promote cooperation among farmers with res- 

pect to water use. The problem mentioned above regarding water shortages at 

the ends of canals and meskas could largely be overcome with improved comuni- 

cations and improved respect for others. 



Agronomic Problems 

Egyptian farmers are intelligent and resourceful but often do not have 

the benefit of modern research and technology available for improved agronomic 

practices. Much of the research needed to improve agronomic practices has 

been done here in Egypt. Because of tradition and poor extension communica- 

tion the farmer suffers with reduced yields and crop losses. 

Some poor agronomic practices include: 

Low Density of Plants - The number of plants per unit area is low as per- 
cent of optimum. In the case of corn in the Mansouria area, stands were 

from 24 to 49 percent below optimum. The reason for these low plant 

stand densities are not particularly clear but may include: 

Poor seed bed preparation 

Poor irrigation practice during germination 

Poor seed quality 

Date of Planting - This factor often effects yields of some crops, ie, 
cotton. For instance, farmers in Minya have a fixed crop rotation where 

beansare followed by cotton. Beans often yield a higher price than cot- 

ton so the farmer delays cotton planting until after the bean harvest. 

Soil Nutrients - Some soils are deficient in macro and micro nutrients. 

The farmers have no means of determining what fertilizers are required 

and the quantities for optimal production. The micro nutrient, zinc, is 

often deficient and limits production. 

On the other hand, in the Mansouria area the farmers apply nitrogenous 

fertilizers in amounts that exceed recommended rates. The fertilizer 

recommendations are based on an area wide recommendations. A soil 

... I . . .  



f e r t i l i t y  s u r v e y  r e v e a l e d  t h a t  t h e  development o f  a  s o l 1  t e s t i n g  program 

on b a s i n  s o i l  sampl ing  must be  c o n s i d e r e d .  

S a l i n i t y  and S o d i c i t y  Ejanagement - S a l i n i t y  and S o d i c i t y  i n  Egyp t ian  s o i l s  

a r e  more o r  l e s s  a  c o n s t r a i n t  t o  p r o d u c t i o n  depend ing  upon t h e  a r e a  con- 

sidered i n  Egypt.  However, t h e  l a r g e s t  a r e a  a f f e c t e d  l i e s  i n  t h e  lower  

d e l t a .  R ice  p r o d u c t i o n  i s  o f t e n  used t o  c o n t r o l  s a l i n i t y .  Many f a r m e r s  

a r e  n o t  aware  of management p r a c t i c e s  needed t o  improve s o d i c i t y  of  t h e i r  

s o i l s .  Elany s o i l s  i n  t h e  lower  d e l t a  a r e  b e i n g  f u r t h e r  r e c l a i m e d  by add- 

i n g  s u b s o i l  d r a i n a g e  and s u b s o i l  t i l l a g e  t o g e t h e r  w i t h  t h e  a d d i t o n  o f  gyp- 

sum, T h i s  i s  l a r g e l y  accomplished by t h e  M i n i s t r i e s  o f  I r r i g a t i o n ,  Agri -  

c u l t u r e ,  and Land Reclamat ion.  

A q u e s t i o n  t h a t  shou ld  b e  a d d r e s s e d  by t h e  p r o j e c t  d u r i n g  t h e  second phase  

of " s e a r c h  f o r  s o l u t i o n "  d e a l s  w i t h  t h e  economics  of  l a n d  d r a i n a g e  and 

r e c l a i m i n g  s o i l s  t o  t h e  d e p t h  o f  newly i n s t a l l e d  d r a i n s  i n  t h e  lower  d e l t a  

r e g i o n s .  By r e c l a i m i n g  t h e  s o i l  p r o f i l e  t o  t h e  d e p t h  of t h e  d r a i n s ,  t h e  

s o i l  p e r m e a b i l i t y  w i l l  i n c r e a s e  w i t h  a  r e s u l t i n g  i n c r e a s e  i n  t h e  f l o w  of 

w a t e r  t o  t h e  d r a i n s .  

During t h e  p r o d u c t i o n  o f  low-land r i c e ,  i t  i s  l i k e l y  t h a t  t h e  f a r m e r s  w i l l  

be unab le  t o  m a i n t a i n  ponded c o n d i t i o n s  on t h e i r  r i c e  f i e l d s  u n l e s s  d r a i n s  

a r e  plugged d u r i n g  t h e  r i c e  growing p e r i o d .  Ofcourse  d r a i n a g e  i s  needed 

f o r  o t h e r  c r o p s  i n  r o t a t i o n ,  b u t  can  t h e  w a t e r  t a b l e  d u r i n g  t h e  o f f - r i c e  

growing s e a s o n  b e  c o n t r o l l e d  th rough  s u r f a c e  w a t e r  management? I f  t h e  

answer is y e s ,  i n s t a l l a t i o n  of  d r a i n s  shou ld  p e r h a p s  b e  on a  low p r i o r i t y .  

The answer t o  t h i s  q u e s t i o n  i s  u r g e n t l y  needed b e c a u s e  of  t h e  i n c r e a s e d  

l a n d  d r a i n a g e  a c t i v i t y  i n  t h e  lower  d e l t a .  



Economic Problems 

There are many economic factors that control the Egyptian farmers ability 

to do a better job in managing his resources such as water and soil. Obviously 

if a farmer cannot accumulate reserves for improvement and management of his 

system, it will be difficult for him to make changes that may be suggested to 

him. Some of the reasons for his present inability to accumulate reserves 

are the following: 

Low Prices for Products - The national policies of the Government of Egypt -- 
regarding domestic food prices, import taxes and government finance result 

in low prices for many crops produced by Egyptian farmers. Although there 

are compelling reasons for these policies it should be recognized that they 

starve the agricultural industry of development capital. Egyptian farmers 

receive only a fraction of the international price for some crops. 

Excessive Cost of Lifting Water - The determination of water lifting costs 
is based upon the assumption that human and animal power has a market 

value. Our studies indicate that human power has a value of LE 0.15 per 

hour and animals about LE 0.32 per hour when turning a medium sized 

sakia. Lifting water with a tambour costs three times more than with a 

diesel pump or a sakia about two times more. 

Excessive Slack T.ime in Crop Rotation - The average slack time in crop - 
rotation for Mansouria is about 16 percent or 58 days per year. Similar 

times are observed in other areas. Often this non productive time is due 

to tradition or non capital intensive methods. 

tack of Data for Farm Planning - Farmers lack the data needed for farm --- 
planning and management. They have no farm records and must recall past 

performance of input-output relationships from memory. Substantial 



increases in productivity and net farm income could result from farm 

records used for planning and budgeting. 

PRESENT PROJECT ACTIVITIES TO SOLVE PROBLEMS 

Proper on-farm water management by the farmer will allow Egypt to maximize 

its vater resources and agricultural outputs. But, how to teach and convince 

the farmer that he must do a better job is difficult, to say the least. It is 

obvious that he must be convinced through demonstration and through the useof hisown 

hands due to his lack of confidence in officials and cooperative extension 

personnel. Several demonstrations or field trials have been taking place at 

the various project sites since the project implementation. These field trials 

are briefly described below. Most have not been evaluated or selected to solve 

problems on a large scale basis at this time. But at least, the reader will be 

appraised of the possible solutions being contemplated. 

Improved Farm Layout for Water Distribution 

Land leveling has occurred on man: field sites for purposes of 

redesigning the field irrigation system. Small basins have been elimin- 

ated and replaced with long borders of width to accomodate stream size. 

Farmers who have accepted this new farm layout are pleased and satisfied 

that irrigations can be accomplished more easily and with minimum labor 

inputs. 

Frequen_y of Irrigation 

Some instruments combined with soil sampling have been used as an 

indicator of "when" to irrigate. Where water is available on a demand 

basis farmers have less difficulty in accepting this idea than where water 

is available on a rotation basis only. However, progress is being made 



and i t  w i l l  be proven t o  t h e  farmers  t h a t  i r r i g a t i n g  accord ing  t o  s o i l  

p r o f i l e  s t o r a g e  and p l a n t  nceds a r e  tlle most e f f i c i e n t  i r r i g a t i o n  pro- 

cedures .  

Modified Water Del ivery  on Rota t ion  and Demand Bas is  - -- -- - -- - - - - - 
Since  1977,  t he  Beni Magdoul Canal i n  t h e  E l  Mansouria i r r i g a t i o n  

d i s t r i c t  has  been on a  cont inuous flow b a s i s .  I r r i g a t i o n  on s e l e c t e d  

f i e l d s  have been monitored s i n c e  t h a t  time i n  o r d e r  t o  compare water  used 

by farmers  f o r  two d i f f e r e n t  t ypes  of d e l i v e r y  systems.  

This c a n a l  was l i n e d  a l s o  t o  reduce and c o n t r o l  i t s  c r o s s  s e c t i o n .  

Jn a d d i t i o n  s e v e r a l  "meskas" have been l i n e d  t o  c o n t r o l  t h e i r  c r o s s  

s e c t i o n  and t o  i n s u r e  d e l i v e r y  of water  a t  t he  ends by reduc ing  o r  e l i -  

mina t ing  seepage. 

Some "meskas" a r e  p r e s e n t l y  be ing  cons idered  t o  d e l i v e r  v a t e r  on a 

semi- demand b a s i s .  Water schedul ing  on a  "meska" b a s i s  is compl. i ca  t ed  

and r e q u i r e s  some computer modeling t o  s e l e c t  t h e  b e s t  a l t e r n a t i v e s .  I t  

appears  t h a t  water  schedul ing  among "meskas" may have g r e a t e r  promise and 

i s  a l s o  be ing  considered a s  a  method t o  a l l ow  water  t o  be  used when i t  i s  

needed. 

Water Del iverv  bv P ipe  Line System - - -- - - - - - _. _. -*- - - - - - - -- - - - - - 
In  an a t tempt  t o  e l i m i n a t e  seepage from branch c a n a l s  i n  sandy s o i l s  

and provide  water  t o  farmers  on a r e g u l a r  b a s i s  where i t  was formerly i n  

s h o r t  supp ly ,  a  bu r i ed  p ipe  l i n e  water  d e l i v e r y  system i s  p r e s e n t l y  be ing  

designed f o r  t h e  E l  Ii.-i1nrnami d i s t r i b u t o r  i n  t h e  El  hlansouria i r r i g a t i o n  

d i s t r i c t .  Water schedul ing  w i l l  be  t r i e d  and o p e r a t i o n  and maintenance 

c l ~ a r g c s  w i l l  he  a t tempted t o  be  l ev i ed  a g a i n s t  t h e  f a r W r s f o r  t h i s  system 

' h e  system v i l l  o p e r a t e  a s  a low p re s su re  system and no water  l i f t i n g  by 

i n d i v i d ~ ~ n l  farmers  is r equ i r ed .  Hopeful ly  t h i s  t r i a l  v i l l  answer s e v e r a l  



q u e s t  ions  regard i 11:: thcl f:lrnrcxrs w i  1 l i  r r : ; r ~ ~ ~ s s  t o  char lg t~ ,  ic , w i 1 L Ilc cocrpcr- 
. , 

a t e  wi.th o t h e r s  i n  t l r t .  u s e  o f  w a t e r ? ,  wi.! I ht! pay f o r  t h e  o p e r a t i . o n  a r ~ d  

use  of  a  n o n - l i f t  system?, arid w i l l  he usc  l e s s  w a t e r  on  a  demsrld b a s i s  

c ~ n p a r ~ c !  t o  his pre.-;zrit u s e ?  I 

In oved Xoronomic P r a c t i c e s  -- -- - -Q - 
Sfany f i e l d  t r i a l s  have o c c u r r e d  'wi th  f a r m e r s  t o  improve t h e i r  ag ro -  I 

nomic p r a c t i c e s  by improving s e e d  bed p r e p a r a t i o n  and p l a n t  s t a n d s  by u s e  I 

t . E  a g r i c u l t ~ ~ ~ r a l  machinery .  Cons i d e r u b l e  e f f o r t s  have been made i n  working 

witti t h e  S,irnit~rs t o  cl~~nroustrci te t h e  a f f e c t s  of improved s o i '  f ~ r t i l  l t y  

arid methods o f  c o r ~ t r o l l i n g  i n s e c t s .  The c o n f i d e n c e  thi?t  i s  b e i n g  b u i l t  1 
between t h e  fa rmer  and p r o j e c t  p e r s o n n e l  w i t h  r e s p e c t  t o  agronomic p rac -  

t i c e s  w i l l  have a  l a r g e  payoff  when we a s k  t h e  f a r m e r s  t o  c o o p e r a t e  w i t h  

u s  on l a r g e  p i l o t  a r e a s  i n  t h e  f u t u r e .  Because of  i n c r e a s e d  y i e l d s  and 

q u a l i t y  o f  p r o d u c t s  produced from t h e i r  f a rms  by f o l l o w i n g  EWP p r a c t i c e s ,  

t h e  f a r m e r s  a r e  w i l l i n g  t o  f o l l o w  o u r  recommendations w i t h  r e s p e c t  t o  t h e  

more d i f f i c u l t  r e q u e s t s  s u c h  a s  s c h e d u l i n g  and o p e r a t i o n  and main tenance  

c o s t  s h a r i n g .  

I n  Kaf r  E l  S h e i k h ,  i n e f f e c t i v e  s u r f a c e  d r a i n s  have  been  e l i m i n a t e d  

t o  i n c r e a s e  l a n d  area i n  p r o d u c t i o n  and w a t e r  a p p l i c a t i o n  e f f i c i s n c i e s  

have been i n c r e a s e d  t o  r educe  d e e p  seepage  and w a t e r  t a b l e  b u i l d  up.  

S a l i n i t y  is b e i n g  moni to red  t o  o b s e r v e  p o s s i b l e  b u i l d - u p  due t o  i n c r e a s e d  

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

I r r i g a t i o n  Water C o n t r o l  S t r u c t u r e s  - -- --- - 
To moni to r  and measure  w a t e r  f l o w i n g  i n  subca tchments  o f  i r r i g a t i o n  

d i s t r i c t s ,  c o n t i n u o u s  measurements of d i s c h a r g e  a r e  b e i n g  measured a t  

permanent w a t e r  measur ing  s t r u c t u r e s .  Dur ing w i n t e r  c l o s u r e  p e r i o d s ,  

many w a t e r  measur ing  s t r u c t u r e s  have been b u i l t  i n  t h e  t h r e e  p r o j e c t  

a r e a s .  Da ta  is b e i n g  c o l l e c t e d  t o  d e t e r m i n e  t h e  q u a n t i t i e s  o f  w a t e r  d e l -  

i v e r e d  t o  s e l e c t e d  a r e a s .  Also ,  measurement o f  q u a n t i t i e s  o f  w a t e r  d i s -  

. . -1 . .  . 
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charged into surface drains is being measured. These measurements when 

combined- with evapotranspiration and groundwater components will provide 

the project with present water budgets. These data are being compared 

with the quant i ties actually needed. 

Economic Aria-is and Farm Records ---- -- - --.-- - 
Cost enterprise data have been prepared for 15 to 20 different crops. 

These data show net return after considering al.1 fixed and variable costs. 

The information is valuable for planning at all levels including the 

farmer himself. 

Farm records are being maintained with the assistance of EWUP staff 

at all field locations for many fanners. Fanners are beginning to see the 

value of these records in making future decisions regarding management 

alternatives. 

Draft papers have been prepared on: 

1. "Procedures for Calculating the Cost of Lifting Water for Irrigation 

in Egypt" 

2.  "Calculation of Machinery Costs for Egyptian Conditions" 

3. "Economic Costs of Water Shortage Along Branch Canals" 

Sociolo&cal Factors - . - .. - - - - --A .- -- . -- 

Data have been accumlllated and reports written regarding the Egyptian 

farmers perceptions of alternative extension strategies and their coopera- . 

tion in rural development. Other documents dealing with the social dimen- 

sions of Egyptian irrigation patterns is also in progress. 

Trainin3 . . - - - - - -.- 

Considerable project time and effort is being made in trai.ning project 

and ministry personnel in water mar~agclnent. For the past three sun'mers, 

1977-1970. sllort courses have been held in Fort Collins, Colorado, at 



Colorado S a t e  U n i v e r i s t y  d e a l i n g  w i t h  on-farm w a t e r  management. For t h e  

summer of 1980, t h e  s h o r t  c o u r s e  w i l l  b e  h e l d  i n  Egypt f o r  t h e  f i r s t  t ime.  

P r o j e c t  and m i n i s t r y  p e r s o n n e l  have  b e n e f i t e d  a lso from f i e l d  t o u r s  i n  

t h e  U .  S. d e s i g n e d  t o  a c q u a i n t  t h e  p a r t i c i p a n t s  w i t h  inodem w a t e r  d e l i v e r y  

sys tems and management p r a c t i c e s  i n  t h e  U.S. More t h a n  50 s ' e l ec ted  per-  

s o n s  have p a r t i c i p a t e d  i n  b o t h  t y p e s  of t r a i n i n g .  

CONCLUSIONS 

The Egypt ian  Water Use and Management P r o j e c t  h a s  i d e n t i f i e d  many con- 

s t r a i n t s  i n  Egypt ian  I r r i g a t e d  A g r i c u l t u r e .  Many of  t h e s e  a r e  p r e s e n t l y  b e i n g  

a d d r e s s e d  by implementing f i e l d  t r ia ls  t o  s o l v e  some of  t h e  problems i d e n t i f i e d .  

I n  t h e  f i n a l  phase  o f  p r o j e c t  a c t i v i t y ,  t h e  most a p p r o p r i a t e  s o l u t i o n s  t h a t  have  

been t r i e d  w i l l  be  assembled f o r  i n c l u s i o n  i n t o  a l a r g e  p i l o t  p r o j e c t  i n  each  

o f  t h e  f i e l d  l o c a t i o n s .  The a n a l y s i s  and e v a l u a t i o n  o f  such p i l o t  p r o j e c t s  w i l l  

s e r v e  a s  a b a s i s  f o r  n a t i o n a l  improvement and p o l i c y  making r e g a r d i n g  i r r i g a t e d  

a g r i c u l t u r e  i n  Egypt. 



Sta f f  Paper /I2 

A PRELIMINARY COMPARISON OF TWO CROPPING 
SCHEMES AT ABUEHA, MINYA GOVERNORATE 

BROADBEANS - FENUGREEK - COTTON 
VS 

BERSEEM - COTTON 

E l i a  S o r i a l  and Gene Quenemoen 

March, 1980 

The a r e a  served by t h e  Abueha Cooperative has an annual c o t t o n  

a l lo tment  of 575 feddans. Technica l ly  t h e  farmers a r e  requi red  t o  

p l a n t  c o t t o n  seeds  before  March 10 .  Those who comply wi th  t h i s  

requirement u sua l ly  r a i s e  berseem a s  a  w in te r  crop. They t ake  t h e  

l a s t  c u t t i n g  i n  February and prepare  the  land f o r  p l a n t i n g  co t ton  be fo re  

March 10. 

Many farmers p l an t  broadbeans, o f t e n  in te rcropped  wi th  fenugreek, 

i n  p l ace  of berseem. Broadbeans mature i n  A p r i l  consequent ly de lay ing  

t h e  p l a n t i n g  d a t e  f o r  co t ton .  

It i s  gene ra l ly  be l ieved  the  y i e l d  of c o t t o n  is  r e t a rded  i f  i t s  

p l a n t i n g  d a t e  is  delayed p a s t  March 10. Some s t u d i e s  show p l a n t i n g  

c o t t o n  i n  A p r i l  reduces y i e l d s  a s  much a s  33 percent .  Farmers a t  

Abueha do n o t b e l i e v e  t h i s .  They say  the  y i e l d  of co t ton  i.s h igher  

a f t e r  broadbeans than a f t e r  berseem. 

The fol lowing crop e n t e r p r i s e  budgets a r e  based on product ion 

cos t  d a t a  repor ted  by farmers  a t  Abueha. Cotton y i e l d s  a r e  reduced 

from 6 k e n t a r s  per  feddan fol lowing berseem t o  4.9 k e n t a r s  per  feddan 

fol lowing broadbeans-fenugreek t o  account f o r  t h e  l a t e r  seeding da t e .  

The c o s t s  a r e  intended t o  r ep re sen t  t h e  amount paid by the  farmers 

f o r  machines, m a t e r i a l s  and l abo r .  Inpu t s  suppl ied  by a  farmer such 

a s  h i s  own l a b o r ,  management, and land a r e  charged a t  t h e i r  es t imated  

oppor tuni ty  c o s t  r a t e .  Therefore t he  income a v a i l a b l e  t o  a  farmer f o r  

e i t h e r  cropping scheme may exceed "income above a l l  c o s t s , "  i f  a  

farmer suppl ied  h i s  own l a b o r ,  management and c a p i t a l .  

The i tems l i s t e d  under "va r i ab l e  cos t s "  r e f l e c t  t he  technology 

employed i n  producing each crop. They a l s o  r e f l e c t  t h e  market r a t e  

f o r  l abo r  a t  t h e  season dur ing  w h i c h t h e y a r e  employed. For example 

t h e  l abo r  cos t  f o r  p ick ing  e a r l y  c o t t o n ,  i n  September, i s  lower than  f o r  



late cotton which is picked in October. Peak labor demands occur 

in October which causes the market wage rate to increase. 

The difference in "return above all costs" is L.E. 23.07 in 

favor of broadbeans-fenugreek-cotton. If the farmers are right about 

yields on late cotton being as good as early cotton, then the 

difference in income will be more than L.E. 60 per feddan in favor of 

broadbeans-fenugreek-cotton, 

The estimated water requirements for the two alternative 

schemes are based on data from experiments at Malawi Research Station, 

35 kilometers south of Abueha. Careful measurement should be done in 

order to verify these estimates, If they can be verified it appears 

the most profitable crop is also the least demanding of water. 



r r r p o r r d  b v :  E l r o  S o r r o l  & Q u r n r n o r n  EGYPT UfiTLR USE L MANACEMEkT PROJECT 
l d r n t r i l o r  C o d r ~  I: '  1 , l i t ' t  U , . ' $  
D o t r  P r r ~ o r r d ~  F r b r u o r l  20,1980 

4 
I t r n  Unr t  Nunb r r  o f  P r l c a  o r  V o l u r  f e t a l  r n c o n r  

U r ~ r t s  p r f  u n l t  L . E .  o r  C a s t s  L . E .  - - 
hrm 
b r r s r r n ,  1 s t  c u t  ( 1 )  L r r a t  c u t ( 2 1  
b a r s r r a ,  2 n d  c u t  

2 4 . 0  
b r r t r t  8.1~1 

2 . 0 0 0  4 8 . 0 0  
2 4 . 0  

C o t t o n ,  unq rnnad  
2 . 5 0 0  

b61,l t  . I , *  
6 0 . 0 0  

6 . 0  3 b .  0 0 0  
C o t t o n  s t a l r s  

2 2 8 . 0 0  
cun r  1  I BI-IVI 4 . 0  1  .SO0 6 . 0 0  

bERSEttl  
b r r ~ r r n  s r r d  ( 3 )  
Labor  t e  s p r r u a  c a r d s  
l r r r q o i r o n  b v  q r o v r l y  6 1  
S u p r r - p h o s  ( 0 - 1 5 - 0 )  C ree  n L t  
S p r r o d  s u p e r - p h o s p h a t r  
l ; l ) l  1lJM 
Orqon rc  f r r t r l r z r r  ( 4 1  
L o b o r  t o  s p r e a d  o r g n n l c  f r r t  
P l o u r n g  b y  t r a c t o r  2 r  
L r v r l r n g  b y  t r a c t o r  
F u r r o u r n g  b y  o n r n o l ,  I E / k a a o b a  
hob8 d r t c h r s  L r i d g e s  
t r r r q o t ~ o n  b e f o r e  p l a n t r n q  
l r r r ~ o t l o n  Dv q r o u l t y  101 
H o t r n q  b r f o r r  p l o n l r n p  
P l o n t  c o t t o n  ( 5 )  
C o t t o n  r e e d s  
Hor Ang 31 
T h r n n r n q  

. S u p r r  p h r s .  ( 0 - 1 5 - 0 )  f r o n  c r o p .  
AnnrnAun n l r r a t c  (31 -0 -0 )  
Gpr rad  f r r t r l  r z e r  
I n s r c t  c r n t r o l  b v  c u o p  
C a t h r r  c o t t o n  ( 6 )  
T r a n s p o r t  c o t t o n  t o  v i l l a g e  
Cut  a t o l h s  
T ronmpor t  a t o l b s  t o  u r l l o g r  

L  ,I 1 .1  
nan  IISIII~~ 
n,111 I14 *If, 
L* l  
nun  halu~. 

c u b r c  n81 ta*r' 
n o n  hr l r r -  
f * ~ l d ~ I ~ l l l  
frl.l~l.111 
l~.l.l.l,l 
non  h r u t a  
n o n  IIWIIII* 
n o n  ~~III,. 
non  ij a 11,. 
man hu811, 
h8l 111 

man he r r *  
b a y  huut. 

1 1  

4 1  

nun l~ ruc .  
f ~ ( ~ l ~ l r ~ ~ t  
11 r u11.I 
coo, 1 I 
non hn~lr l-  
can*  I 1 *VI*I 

T e t a l  V o r ~ t t i ~ l n t  I:* bt 1 3 3 . 5 1  
I r t u r n  f ibova V a r r a b l e  C o s t s  3 0 8 . 4 9  
- - - -- 

7 8 1 ~ 1  f r r r a l  I:* i f . ,  

Crond  l o t 0 1  C s r t r  

non t h 
not\ ti1 

Re t u r n  I);,u*rv 111 1 1:*.1t.r 128.93  

a l h r s  s t u d y  f o r  o n  a r e a  o f  one f e d d o n ,  
( I )  P r r v i o u s  c r o p  n o i a e  o r  s u n f l o u r r .  
( 2 )  b e r s r r n  A S  p r t c r d  r t o n d r n g  An t h e  f i e l d .  
( 3 )  P l o n t r n q  d a t e  A S  D c t o b a r  i .  H o r u r a t  u l l l  and F e b r u a r y  1 5 .  
( 4 )  O r q o n l c  f r r t ~ l r a r r  A S  i r o n s p e r r e d  C t o n  t h e  ~ A l l o q r .  C o s t  ~ n c l u d e r  

l o b o r  and o n l n o l r  f o r  t r a n s p o r t .  
( S l  P l o n t r n g  d o t 8  A S  Morch 10.  H o r u e s t l n g  u i l l  b r ~ l n  S r p t r n b r r  5 .  
( 4 )  P ~ c k ~ n q  l a b o r  i a  p o r d  L . E .  0 , 0 0 7  p e r  pound .  L a b o r  c o a t  l n c r r a s e s  

l a t e r  An S e p t e n b e r .  

1 AbOR DISTRIBUTION UnTER DISTRIBUTION, CU nETER6 

Man Uonan B o y / G r r l  F r r s t  S t c o n d  T h r r d  F o u r t h  
H o u r s  H r u r s  Hou ra  l r r l ~ .  I r r A g .  I r r r g .  I r r A g .  

-- --- 
G i i b r r  1 3  0  0  3 0 0  2 0 0  0  0  
N o v r n b r r  1 0  0 0  2 0 0  2 0 0  0  0  
D r c r n b e r  5 0  0 200 0  0  0  
J a n u a r y  0 0  0  0  0  0  0  
Fmbrua rv  1 0  0  4  0  2 0 0  0  0  0  
R o r c h  1 0 3  0  0 4 0 0  0  0  0  
Apr  A l 5 7  0  5 0  3 5 0  0  0  0  

v 1 1 0  0  9 0  3 5 0  3 5 0  0  0  
J u n r  i 0  0  100 3 5 0  3 5 0  0  0  
J u l v  1 3  0 1  SO 3 5 0  3 5 0  0  0  
Augus t  i 0  0 0  350 35 0  0  0  
S r p t r o b e r  3 2  2 1 2  2 1 2  0  0  0  0  

I a t o l  3 8  1 2 1  2 722 l o t o 1  b l a t r r  A p p l r e d -  4 0 5 0  cu n r t t r s  ---- 

( 1 )  Y o i r r  r r q u r r r n a n t s  r s t ~ n o t r d  f r o n  t l a l u u l  A y r l c u l t u r o l  Rasworch 
S t a t r a n  d o t o .  Thd o n o u n l s  hove  n o t  b a r n  n r o s u r r d  b v  EUUP. 

BEST AVAILABLE COPY 



F r r p a r a d  b v ~  E l r a  6 r r r o l  b Q u r n r n r r n  
l d e n r ~ f ~ r r  C O ~ O I  11' 1, I#K .U,.@i 
D o r r  P r r p u r r d  I F r b r u o r v  20,. 1900 

I r a n  U n t t  Nunbar aC P r t r r  rr V u l u r  T o t a l  I n c r n r  
U n i t e  p e r  u n r t  L.E. o r  C a n i s  L . L .  -- 

~~ 
b r o o d b r o n s  L g r u t  . ) . ( n o r k r t )  
1  ~ I # ~ U ~ J I ~ * I ~ I ~  

C r t t r n ,  u n ~ r n n r d  
C o r t o n  6 t h  & b r a n  B rw  

o r  dab 
.lr..l.l;l 

b ~ l  141 
h44l t # l lQ  
r ~ 1 8 l . I a 4 8 1  

P l o w  4  l r u r l  b y  t r o c t o r  21 ( 1 )  
F u r r r u  by  o n t m o l s  
Hobr b t t c h r r  and r t b g e s  
b r o o d b r o ~  s a r d  
F r n u g r r r h  mead 
b r r o d c o s t  s r r d s  ( 2 )  
Orgontc  C r r t A A l r r r r  
S p r r o d  f r r t i l t r r r  
S v p r r  p h r s p h o t r  (0-15-0) 
Anmanrum n r l r o t r  (31-0-0) 
Sp r roa  c h e n r c a l  f a r  t t l t r r r  
Morrng 
I r r t g o r t r n  b v  g r a u ~ t v  4 1  
Cut bronm h f r n u g r r e h  
T h r r n h r n g  b v  mochrne 
L o b r r  f a r  t h r * c h t n g  
U r n n r u r n g  b v  c r n l r o c  t  
l r u n n p r r r o ~ o n ,  s e r d s  b n r r o w  
P l o n c  C o t t o n  on bean  f u r r r u m  
C r c t r n  s a t d s  ( 3 )  
H o @ l n g  31 
T h r n n r n g  
Supar  p h a s p h o t *  (0 -15-0)  
Anmentun n t t r o t r  (31-0-0) 
S p r r o d  f r r t r l t r r r  
I n 6 a c l  c r n t r r l  by  c o o p r r o l r v r  
l r r t g o t r r n  by  g r o u r l y  9s 
C o t h r r  c r t t r n  ( 4 )  
I r o n 6 p e r l  c r  t t o n  t o  u l l l o g *  
Cu t  n t o l b s  
T r o n r p r r l  r t o l b s  t o  u r l l o g r  

T e t o l  Vor IOI~IL.! I:* a c  , 
P e l u r n  A b r u r  V o r i o b l r  C o s t 6  

f r d d o n  
1~1111l1111 
n w \  11 ~III- 

h11 1 1 1  

h.! L t l  

nun IIUUI. 
Cub tc  ealltlr' 
not\ Ilr uc 

0 1  

.J 
n*411 Il.ll1,. 

man 1 1 e u ~  
n811t ~ I ~ U I .  

~ U I I  ~IUUI* 

noch  &I\.! II~UI* 
eul j  I I n l I l , ~  

t'~11l.l11,1 
~~l . l~l~l l l  
maan 11 11 I,,. 
hl l  181 
n b l u l  i n  #I UI. 

boy  I~uur .  
k  1) 

h  11 
naln I lduc 
T11*1*lo11 
non  huuv  
] l l l l ~ 4 l ~ l  
con0 1 1e1111 
nolr huur. 
c o n r  A L ~ I I * I  

T e t o l  Ft1a.1 I:.c.lt.r 79.26 
Crond T r t a l  t a i l s  235.19 

Re t u r n  A~IUV-I : \ I  1  I:u . I  B 152.00 
- 

i I I ~ I I W I I I : : ~ I  

8 T h r s  s t t d y  f o r  or1 a r e 0  o f  one f r d d o n .  
11) P r r u t r u r  c r o p  m a r l *  rr r u n f l o u r r .  
( 2 )  P l o n t r n g  d o t e  N o u r n b r r  1. Most  f o r n r r s  p u t  s r r d  by o a r  o r ~ d  hond  
( 3 )  P l o n t r n y  d o t *  A p r l l  20. H o r v r r t l n ~  u l l l  b e g i n  S r p t r n b r r  2s.  
( 4 )  P t c k i n g  l o b o r  r s  p o i d  L .E .  0.01 p a r  pound .  

I hLOR DISTRIBUTION UATER D16TRIbU1 ION, CU RETERS 

oc r  o b r r  
N r  u r n b a r  
D e c r n b r r  
J o n u o r y  
F r b r u o r y  
H o r c h  
Apr  A 1  

v 
J una 
J u l y  
Auyus t  
S r p r r n b r r  

Unnon 
H o u r s  

105 
0  
0  
0  
0  
0  
0  
0 
0  
0  
0  

6 5  

F r r s t  
I r r r g .  

0  
4 0  0  
3 0  0  

0  
300 
300 
35 0  
350 
350 
350 
350 
350 

GrconP T h i r d  
I r r r g .  I r r l g .  

---.- 
0  0  
0 0  
0  0 
0  0  
0  0 
0  0  
0  0  
0 0 

320 0  
350 0  
35 0  0  

0 0  

F o u r t h  
I r r t g .  

0  
0 
0  
0  
0  
0 
0  
0 
0  
0  
0  
0  

( 1 )  U o t r r  r r q v l r r n r n t s  r s t l n o t r d  f r o m  H u l o u r  A g r l c u l r u r o l  R r r a o r c h  
G t o r t e n  a o t o .  Th r  a n r u n t s  h o u r  n o r  b a r n  n r p s u r r d  b y  EYUP. 



S t a f f  Paper !I3 

CORN INSECTS 

D r .  Elwy A t a l l a  

May, 1980 

INTRODUCTION 

Corn i s  one of t he  most important  c e r e a l  crops i n  Egypt. It i s  t h e  

main crop used f o r  bread-making i n  most r u r a l  a r e a s ,  Furthermore, green 

corn p l a n t s  a r e  used a s  a forage  crop f o r  c a t t l e .  This  c rop ,  however, i s  

s u s c e p t i b l e  t o  a l a r g e  number of p e s t s  which cause an average reduct ion  

t o  i t s  y i e l d  amounting t o  25%. 

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

1. Corn Borers:  

Three b o r e r s  a r e  known t o  a t t a c k  corn i n  Egypt. They a r e  

d e s t r u c t i v e  t o  t h e  corn c rop ,  p a r t i c u l a r l y  i n  Lower Egypt and i n  

t h e  no r the rn  p a r t  of t h e  country.  Thei r  damage d i f f e r s  g r e a t l y  

according t o  t h e  d a t e  of sowing, t o  t h e  p r e v a i l i n g  bo re r  where t h e  

corn i s  sown, and t h e  environmental cond i t i ons .  Corn b o r e r  a r e :  

a .  The Pink Borer: 

The p ink  b o r e r ,  Sesania  c r e t i c a  Led., is common a l l  over  

t h e  country. Besides corn i t  a t t a c k s  sugar  cane and some o t h e r  

graminour weeds. 

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

Female moths l a y  t h e i r  egges i n  masses of 15  t o  20 eggs 

each on young corn when i t  reaches  1 5  days o ld .  No eggs a r e  

l a i d  on corn o l d e r  than 35 days, except  l a t e  i n  t h e  season w11en 

eggs of t h e  l a s t  genera t ion  a r e  l a i d  on o l d e r  corn.  Larvae 

from t h e  p a r t i c u l a r  eggs undergo h ibe rna t ion .  Eggs masses a r e  

l a i d  on t h e  i n n e r  s u r f a c e  of t h e  leaf -shea th  of t h e  f i r s t  t h r e e  

leaves  on t h e  p l a n t s .  Eggs of one c l u s t e r  a r e  separa ted  and 



a r e  a r ranged  most ly  i~ two i r r e g u l a r  I ong i t ud i  n i l ]  rows. The cgg 

i s  n e a r l y  round i n  shape and s l i g h t l y  less t h a n  3 nun i n  d i a n ~ e t e r .  

The i ncuba t i on  p e r i o d  v a r i e s  between 3 t o  7 days ,  dcpcnding upon 

t h e  t empera ture .  The newly llatchcd l a r v a e  f i r s t  f e e d s  on t h e  egg 

s h e l l ,  then  bo re  d l r e c t l y  through t h e  stem which, a t  t h a t  t ime ,  is  

co~nposed o f  r o l l e d  l e aves  sur rounding  t h e  growing p o i n t .  Up t o  

t h i s  s t a g e  i n f e s t a t i o n  does no t  show t o  t h e  o u t s i d e ,  b u t  a  few days 

l a t e r ,  smal l  h o l e s  can be  seen on t h e  l e a f  b l a d e s  i n  t h e  form 

o f  t r a n s v e r s e  rows. On examining an i n f e s t e d  p l a n t  showing t h e s e  

symptoms, t h e  h o l e s  through which young l a r v a e  e n t e r e d  t h e  stem a r e  

f i r s t  seen  and l e ad  t o  t h e  l a r v a e  f eed ing  i n  t u n n e l s  made i n  t h e  

f o l d e d  l e a v e s  which form t h e  stem. The l a r v a e  rnay con t i nue  t o  

f e ed  upwards d e s t r o y i n g  on i t s  way t h e  growing p o i n t  o f  t h e  p l a n t  

which w i t h e r s  and can b e  e a s i l y  de tached .  T h i s  phenomenon i s  known 

as "dead h e a r t " .  

I n f e s t e d  o l d e r  p l a n t s  show e x t e r n a l  h o l e s  which l e ad  t o  b i g  

t u n n e l s  i n  t h e  i n t e rnodes  o f  corn s tems.  These p l a n t s  a r e  i n f e s t e d  

by l a r v a e  mig ra t i ng  from younger p l a n t s  s i n c e  no eggs a r e  l a i d  on 

o l d  p l a n t s .  The b o r e r  may a l s o  a t t a c k  t h e  e a r  f e ed  on t h e  k e r n e l s  

o r  bo re  i n t o  t h e  e a r  cob. 

The l a r v a e  becomes f u l l y  developed w i t h i n  3 t o  4 weeks and 

r e a c h e s  about  3 . 5  cm i n  1engt.h having a  p i n k i s h  c o l o u r .  Pupat ion 

t a k e s p l a c e  i n s i d e  t h e  p l a n t .  The motls emerge 7 t o  10 days  l a t e r  

and l e a v e  t h e  p l a n t  t o  i n f e s t  o t h e r  p l a n t s .  

L i f e  H i s t o r y :  
--A- 

The number o f  g e n e r a t i o n s  o f  Sesamia c r e t i c a  under  f i e l d  cond i t i ons  ---- ----- 

i n  t h i s  coun t ry  is n o t  d e f i n i t e l y  known, a l t hough  t h e r e  a r e  some 

i n d i c a t i o n s  t h a t  4 t o  5 g e n e r a t i o n s  may b e  p r e sen t ed  every  yea r .  



The f u l l y  grown l a r v a e  o f  t h e  l a s t  gcncra t jon  hibel - ] la te  i n s i d e  

t h e  corn  s t a l k s  o r  below t h e  s o i l  l e v e l  i n s i d e  corn  r o o t s .  'The 

l a r v a e  may a l s o  o v e r w i n t e r  i n  g a l  I e r i c s  bct  wccn kcrrlcl rows o r  

w i t h i n  t h e  cob-core .  

b.  The P u r n l e  Lined Borer :  

The p u r p l e  l i n e d  b o r e r ,  c h i l o  agamennon Bles .  -- . - - - - - - - - (solnet i n ~ e s  

c a l l e d  t h e  r i c e  stem b o r e r )  is  cons idered  t h e  most i n j u r i o u s  p e s t  of  

c o r n  i n  Egypt.  I t  i s  q u i t e  co~~unon i n  lower and midd le  Egypt. 

140weverJ i n  1967, t h i s  b o r e r  was r e p o r t e d  t o  a t t a c k  s u g a r  cane  and 

corn  a t  Sohag Governora te ,  and r e c e n t l y  it reached t h e  n o r t h e r n  d i s -  

t r i c t s  of  Qucna Governora te  i n  Upper Egypt. I t  i s  thought  t h a t  

c e r t a i n  c l i m a t i c  f a c t o r s , m a i n l y  humid i ty  and t e m p e r a t u r e ,  have 

p robab ly  changed i n  Upper Egypt i n  t h e  l a s t  few y e a r s  t o  f a v o u r  

t h e  b o r e r .  Changes i n  t h e  c l i m a t i c  f a c t o r s  a r e  mainly  due t o  

changing of  b a s i n  l a n d s  t o  r e g u l a r  c u l t i v a t i o n  w i t h  sumner i r r i g a -  

t i o n  through t h e  u s e  o f  t h e  r e s e r v e d  wate r  behind t h e  High Dam. 

Life Cvc le  and Nature  o f  I n f e s t a t i o n :  

The female  moth normal ly  l a y s  i t s  eggs on c o r n  p l a n r s r a n g i n g  

between 1 and 2 . 5  months o l d  and r a r e l y  a t  a n  e a r l i e r  o r  a l a t e r  

s t a g e .  Eggs a r e  mainly  d e p o s i t e d  on t h e  upper  s i d e  o f  t h e  l e a f  

b l a d e s ,  p r e f e r a b l y  t h o s e  neaz- t h e  growing p o i n t  o f  t h e  p l a n t .  The 

eggs a r e  f l a t ,  o v a l ,  p e a r l - w h i t i s h  i n  c o l o u r  wi th  l i g h t  s h a d e s  of 

ye l low g r e e n  o v e r l a p p i n g  and 1 5  eggs on t h e  average  a r e  found i n  one 

egg mass. 

Eggs h a t c h  3 t o  6 days  a f t e r  d e p o s i t i o n .  The newly h a t c h e d  l a r v a e  

c rawl  towards  t h e  s tem t o  invade  and f e e d  on  t h e  l e a f  s h e a t h s  o f  t h e  

lower l e a v e s  and f r e q u e n t l y  i n  t h e  p l a n t  wher l .  P C t e r  3 t o  5 d a y s ,  

t h e  l a r v a e  i n  t h e  2nd o r  3 r d  i n s t a r  b o r e s  through t h e  s t em.  I t  -- --- 
normal ly  i n v a d e s  a n  i n t e r n o d e  a t  a p o i n t  n e a r  t h e  node. I t  t h e n  



burrows downwards and b e f o r e  r c a c h i n g  t h c  lower node,  i t  s t i l r t s  feeding 

i n  a  c i r c u l a r  manner iiround t h e  i n n e r  ~ ) c ' r i ] ~ l ~ c l - y  of t h c  stem. 'I'his 

g i r d l i n g  phenomenon is a  c h a r a c t e r i s t i c  f c a t u r c  o f  C h i l o  i n f e s t a t i o n ,  - - -  .- 

which may c a u s e  t h e  p l a n t  t o  b reak  a t  t h i s  weak p o i n t  by t h e  a c t i o n  

of wind o r  any o t h c r  mechanical  mcnns. 

The l o s s  i n  c r o p  y i e l d  due t o  g i r d l i n g  r c a c h c s  i t s  rr~axin~um 

when g i r d l i n g  t a k e s  p l a c e  i n  a  p o i n t  b e l o w  t h e  e a r  and b e f o r e  i t  i s  

formed. 

T h i s  b o r e r  may a t t a c k  t h e  e a r s ,  t u n n e l l i n g  between k e r n e l  rows o r  

through t h e  cob ,  t h e  s i z e  o f  t h c  e a r  i s  g r e a t l y  reduced i.f t h e  l a r v a e  

b o r e s  th rough  t h e  e a r  shank.  L a r v a l  t u n n e l s  a l s o  a r e  cornmon a t  t h e  lower 

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

The mature  l a r v a e  i s  creamy i n  c o l o u r  w i t h  5  p u r p l e  l o n g t u d i n a l  

s t r i p s  on i t s  d o r s a l  s u r f a c e .  Thc l a r v a l  s t a g e  may be  corr~pleted i n  

15 days  and p u p a t i o n  t a k e s  p l a c e  i n s i d e  t h e  s tem.  'The pupal  s t a g e  l a s t s  

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

Seasona l  H i s t o r \ - :  

The number o f  g e n e r a t i o n s i s  n o t  y e t  known wi th  c e r t a i n t y ,  b u t  we 

may g e t  4 t o  6 g e n e r a t i o n s  a  y e a r .  The f u l l  grown l a r v a e  o f  t h e  l a s t  

g e n e r a t i o n s  h i b e r n a t e  i n  t h e  same o v e r w i n t e r i n g  s i t e s  a s  Scsamia c r e t i c a  . - - - - - - -- 

c. The European Corn Bore r :  

The European corn  b o r e r ,  O s t r i n i g  h u b i l a l i s  (18n) i s  common 

i n  Lower and Middle Egypt up t o  Beni-Suef Governora te .  The n o r t h e r n  

r e g i o n s  o f  t h e  D e l t a  a r e  s e r i o u s l y  i n f e s t e d ,  and a  g r a d u a l  d e c r e a s e  i n  t h e  

d e g r e e  o f  i n f e s t a t i o n  i s  e x h i b i t e d  a s  we go southwards .  



L i f e  Cyc le  and Nature  o f  I n f e s t a t i o n :  

T h i s  i n s e c t  a t t a c k s  c o r n  when i t  is a t  l e a s t  two f e e t  h igh  o r  

35 days  a f t e r  p l a n t i n g .  The eggs  a r e  n o r m a l l y  d e p o s i t e d  n e a r  t h e  

midd le  r i b  on t h e  under  s i d e  o f  c o r n  l e a v e s  i n  c l u s t e r s  o f  15 t o  

25 o v e r l a 7 i n g  l i k e  s c a l e  o f  a  f i s h .  

C l u s t e r s  a r e  f l a t  a n d m c s u r e  a p p r o x i m a t e l y  6 mm i n  d i a m e t e r .  

They a r e  w h i t e  waxy i n  c o l o u r  b u t  eggs  t h a t  a r e  abou t  t o  h a t c h  have 

d i s t i n c t  b l a c k  c e n t e r s  caused by t h e  b l a c k  heads  o f  t h e  l a r v a e  v i s i b l e  

t h r o u g h  t h e  t r a n s l u c e n t  s h e l l .  

The eggs  h a t c h  i n  3 t o  7 d a y s ,  depending upon weather  c o n d i t i o n s .  

Y o q  l a r v a e  t h e n  move mainly  t o  t h e  p l a n t  whor l s  and f r e q u e n t l y  t o  t h e  

l e a f  s h e a t h .  A f t e r  a few d a y s  l e a f  f e e d i n g  can he seen  a t  t h e  b a s e  

o f  t h e  l e a f  b l a d e s  su r rounding  t h e  p l a n t  whor l .  A s  t h e  l a r v a e  r e a c h  

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

Larvae mos t ly  invade  t h e  upper  p a r t s  o f  t h e  c o r n  s t a l k s  making 

t u n n e l s  f u l l  o f  sawdust l i k e  f r a s s .  S t a l k  t u n n e l l i n g  r e s u l t s  i n  

d e s t r u c t i o n  o f  food conduc t ing  c h a n n e l s .  T h i s w e k e n s  t h e  p l a n t  and 

r e d u c e s  t h e  y i e l d .  

Theymay a l s o  t u n n e l  i n  t h e  e a r  shank and t h u s  p r e v e n t i n g  t h e  p r o p e r  

development o f  t h e  e a r .  Larvae f e e d  a l s o  on t h e  k e r n e l s  o r  b o r e  i n t o  

t h e  e a r  cob.  T u n n e l l i n g  i.n t h e  s t a l k s  c a r r y i n g  t h e  t a s s e l s  c a u s e  them 

t o  b r e a k  o r  bend down. The lower i n t e r n o d e s  o f  t h e  c o r n  p l a n t  and t h e  r o o t s  

a r e  f r e q u e n t l y  f r e e  o f  i -nsec t  i n v a s i o n .  

The l a r v a e  h a s  g r e y i s h  o r  p i n k i s h  c o l o u r  c h a r a c t e r i z e d  by having 

d a r k  s p o t s  on t h e  d o r s a l  s u r f a c e  o f  i t s  body ( 6  on each body segment).  



I t  is  be l ieved  t h a t  Oscr in ig  ~ l u b i l a l i s  has  3 t o  4 gene ra t ions  a  ---- --a- 

year  i n  our count ry .  This  i n s e c t  overwinters  a s  a  f u l l  grown l a r v a e  

i n s i d e  corn s t a l k s ,  i n  g a l l e r i e s  between ke rne l  rows u r  i n s i d e  the  

cob. 

Control  Measures of  Corn Borers:  

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

upon s e v e r a l  a s p e c t s ,  inc luding  behaviour o f  i n j u r i o u s  s t a g e s  and t h e  

overwinter ing  s i t e s .  Measures p r a c t i c e d  i n  c o n t r o l l i n g  corn b o r e r s  

a r e  : 

Date o f  Sowing: - -- 

S t u i d e s  on t h e  r e l a t i o n s h i p  between t h e  d a t e  of  corn 

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

t h a t  : 

a .  Corn p l an ted  a s  e a r l y  a s  l a t e  March o r  dur ing  Apr i l  i s  

sub jec t ed  t o  high i n f e s t a t i o n  with Sesamia c r e t i c a .  -- - 

In most ca ses  such p l a n t a t i o n s  need i n s e c t i c i d a l  t r ea tmen t s  

t o  c o n t r o l  t h i s  b o r e r .  Corn sown a t  Lower Egypt 

dur ing  March i s  moderately a t t a c k e d  with o s t r i n i a  

n u b i l a l i s .  Mostly t he  i n f e s t a t i o n  by t h i s  p e s t  doesn ' t  

reach  t h e  economic l e v e l .  

b. Corn p l an ted  dur ing  May u n t i l  mid-June i s  s l i g h t l y  i n f e s t e d  

wi th  corn bo re r s  and normally such p l a n t a t i o n s  do not r ece ive  

any chemical t r ea tmen t s .  

c .  Corn sown dur ing  J u l y  o r  e a r l y  August is s e v e r l y  a t t acked  

by Chi lo  agamemnon and o s t r i n i a  n u b i l a l i s  and i n s e c t i c i d a l  --- 
a p p l i c a t i o n s  should be app l i ed  t o  c o n t r o l  t h e s e  i n s e c t s .  

I n f e s t a t i o n  with S. c r e t i c a  on corn sown dur ing  t h i s  - -- 
pe r iod  i s  mostly low and does no t  r e q u i r e  any con t ro l  



measures. I t  i s  sugges ted ,  therefore ,  t h a t  farmers  should 

p l a n t  t h e i r  corn dur ing  May and e a r l y  June  t o  avoid h igh  

i n f e s t a t i o n  wi th  bo re r s  and consequent ly g e t  high y i e l d  of  

corn. Corn observa t ion  f i e l d s  a r e  u s u a l l y  sown a t  c e r t a i n  

d i s t r i c t s  i n  t h e  d e l t a  and Middlc Egypt t o  r e g u l a t e  tllc chcrnical 

c o n t r o l  of  corn bo re r s  and t o  l i m i t  i n s e c t i c i d a l  t reatalcl l ts  

t o  corn subjec ted  t o  economic i n f e s t a t i o n .  

2 .  Eradica t ion  o f  t h e  Overwintering - Larval :  
-- 

I t  has prev ious ly  been mentioned t h a t  l a r v a l  overwinter  

i n s i d e  t h e  corn s t a l k s  and i n  corn  r o o t s  l e f t  i n  t h e  f i e l d  a f t e r  

h a r v e s t .  Moths of  -- Sesamia developing from t h e  h ibe rna t ing  

l a r v a l  emerge dur ing  March and A p r i l ,  whi le  Chi lo  moths appear 

dur ing  May and o s t r i n i a  moths emerge d a t e  i n  Apr i l  and e a r l y  

i n  May. Corn s t a l k s  used a s  f u e l  by t h e  farmers  should,  t h e r e f o r e ,  

b e  consumed be fo re  March t o  g e t  r i d  o f  t h e  overwinter ing l a r v a l  

i n s i d e  these  s t a l k s .  Corn r o o t s  l e f t  i n  t h e  f i e l d s  should a l s o  

be c o l l e c t e d  and burned when p repa r ing  t h e  f i e l d  f o r  t h e  fo l lowing  

crop.  

Chemical Control:  

Four a p p l i c a t i o n s  a r e  necessary  t o  o b t a i n  good c o n t r o l  

when high i n f e s t a t i o n s  wi th  corn  b o r e r s  a r e  expected.  The f i r s t  

two a p p l i c a t i o n s  a r e  mainly done f o r  Sesamia c o n t r o l .  The f i r s t  
i s  c a r r i e d  out  when corn is 20 days o l d  (o r  about one f o o t  h igh)  

while  t h e  second i s  done 10 days l a t e r .  S e i v i n g  85% we t t ab l e  

powher a t  t h e  r a t e  o f  kg. per  feddan is  150 l i t e r s  of water  is  

recommended i n  t h e s e  a p p l i c a t i o n s .  The t h i r d  and f o u r t h  appica-  

t i o n s  a r e  c a r r i e d  ou t  when corn i s  45 and 60 days o l d ,  r e s p e c t i v e l y  

and a r e  done mainly t o  c o n t r o l  Ch i lo  and O s t r i n i a .  DDT 50% -- - 
wet tab le  powder a t  t h e  r a t e  o f  3 kg.  pe r  feddan i n  300 t o  400 

l i t e r s  of water i s  recommended i n  t h e s e  two a p p l i c a t i o n s .  



I t  has t o  be no t i ced  t h a t  i n s e c t i c i d a l  a p p l i c a t i o n  i n  corn f i e l d s  

is  very  much e a s i e r  when corn is p lan ted  i n  rows. I t  is  a l s o  

of g r e a t  importance t o  mention t h a t  corn p l a n t s  t r e a t e d  with 

recommended chemicals.shou1d not  be used a s  food f o r  c a t t l e .  

Through t h e  Devcloj~n~cnt - .- of - Resistant . .- - - - C o r n  .- . ~. .- .. - -. V a r i e t i e s :  -.- 

Noneof the  corn v a r i e t j e s  i n  cornmercjal u se  now i n  Egypt shows 

any tendency t o  r e s i s t  corn bo re r s .  A program is  proposed t o  

develop new v a r i e t i e s  which r e s i s t  t h e  b o r e r s '  a t t a c k  bes ide  the  

o t h e r  good q u a l i t i e s .  A team c o n s i s t s  of t h e  p lant -breeder ,  t he  

entomologist  and t h e  p l a n t  p a t h o l o g i s t ;  t hen  should work s i d e  by 

s i d e  t o  c a r r y  out  such a  p r o j e c t .  

5 .  Bio logica l  Cont ro l :  - 

A survey of  p reda to r s  and p a r a s i t e s  which a t t a c k  corn borers  

i n  Egypt i s  not  y e t  completed. However, t h e  fol lowing i s  a  l i s t  

of p a r a s i t e s  known t o  a t t a c k  corn bo re r s :  

Trichogramma Evanescens -- 

Microbracon b rev ico rn i s  - 
Apante le ls  

Platytelenomus hy la s  

Cononorium esemita  

On egg p a r a s i t e  

On l a r v a e  and pupae 

On l a r v a e  and pupae 

On l a rvae  of Sesamia 

On eggs of Sesamia 

On pupae of Sesamia --- 



CORN APHID 

Corn i s  i n f e s t e d  by t h e  corn aphid Repalosiphum - maidis a t  any t ime,  

bu t  t he  i n f e s t a t i o n  mostly occurs  immediately a f t e r  t a s s e l i n g .  In fe s t ed  

corn shows numerous greenish  o r  greenish-b lue  aphids  on t h e  t a s s e l  and 

upper l eaves .  In fc s t ed  corn leaves  a r e  f r e q u e n t l y  mc t t l ed  with yel lowish 

pa tches .  They soon t u r n  black a s  a  r e s u l t  of heavy fungoid growth 

fo l lowing  t h e  exc re t ion  of honey-dew. Under favoura lbe  c ~ n d i t i o n s  

t h e  aphid w i l l  mu l t i p ly  r a p i d l y ,  and i n f e s t a t i o n m a y  s e r i o u s l y  i l i t e r f e r e  

wi th  t h e  p o l l i n a t i o n  of corn.  This  i n s e c t  is most common on corn p lan ted  

dur ing  J u l y  and August. I t  appears  i n  t h e s e  f i e l d s  l a t e  i n  August and 

dur ing  September. 

Control  Measures: - -- 

1. Ear ly  P l an t ing  

Corn p l an ted  during May o r  e a r l y  i n  June i s  l e s s  s u b j e c t  t o  s eve re  

i n f e s t a t i o n  than corn p l an ted  dur ing  J u l y  and August. 

2 .  Cu t t i ng the  i n f e s t e d  t a s s e l s  a s  soon a s  they  show i n f e s t a t i o n  and 

burning them o u t s i d e  t h e  f i e l d .  This  method can be p rac t i ced  t o  

c o n t r o l  l i g h t  o r  moderate i n f e s t a t i o n s .  No more than 25% of t h e  

t a s s e l s  should be removed. 

3 .  In case  of  heavy infestat ion,  spray  i n f e s t e d  corn wi th  melathion 97% 

a t  t h e  r a t e  of  1% l i t e r s  pe r  feddan. 
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INTRODUCTION 

Rice is a very important  c e r e a l  crop i n  Egypt. It is  t h e  second expor t  

crop i n  t h i s  country. Its y e a r l y  c u l t i v a t e d  a r e a  has  i nc reased  r e c e n t l y  t o  

reach  about 1 .2  m i l l i o n  a c r e s .  Furthermore, r i c e  grows w e l l  i n  newly reclaimed 

l ands  where c e r t a i n  s a l i n i t y  e x i s t s  i n  t h e  s o i l  which prevents  s u c c e s s f u l  growth 

of most o t h e r  crops.  

The Major I n s e c t  Problems of Rice i n  Epypt Are: 

The Blood Worms; Chironomus Sp,  

Larvae of a c e r t a i n  s p e c i e s  of Chironomus, commonly named a s  t h e  blood- 

worms, occur  i n  r i c e  f i e l d s  i n  s a l i n e  s o i l s  o r  i f  i r r i g a t e d  from d r a i n i n g  

cana l s .  Such condi t ions  p r e v a i l  i n  newly reclaimed land a t  t h e  no r the rn  

r eg ion  of t h e  country.  

Chironomus l a r v a e  c u t  and des t roy  t h e  r o o t l e t s  of young seed l ings  i n  

r i c e  n u r s e r i e s .  The a f f e c t e d  seed l ings  l o s e  t h e i r  attachment t o  t h e  s o i l ,  

f l o a t  on water  s u r f a c e  and a r e  d r i f t e d  t o  t h e  co rne r s  of r i c e  p l o t s .  Larvae 

may a l s o  feed  on t h e  s t a r c h y  con ten t s  of t h e  r i c e  g ra in .  

L i f e  Cycle and Seasonal H i s to ry  - Eggs of t h i s  i n s e c t  embedded i n  gela-  

tenous m a t e r i a l  a r e  l a i d  by f l y i n g  female f l i e s  i n t o  water .  They a t t a c h  

themselves t o  any f l o a t i n g  s t ra tum u n t i l  ha tch ing .  They may be  swept 

away along wi th  running water  i n t o  d r a i n i n g  d i t c h e s  and may f a i l  t o  

ha tch  i f  r e s t e d  on dry  s i t e s ,  

The incubat ion  per iod  of eggs ranges between 2.2 and 4.5 days according 

t o  weather cond i t i ons ,  A t  t h e  end of t h e  incubat ion  pe r iod ,  t h e  smal l  

l a r v a e  escapes ou t  by b u r s t i n g  t h e  egg-shel l  and begins  i ts  swimming 



c l o s e  t o  t h e  water  s u r f a c e .  

The l a r v a l  s t a g e  l a s t s  betweer 12 and 18 days .  S h o r t l y  be fo re  pupa t ion ,  

t h e  t h o r a c i c  r e g i o n  o f  t h e  l a r v a e  becomes swollen and i t s  segments l o o s e  

t h e i r  d i s t i n c t i o n .  Larval  c a t i c l e  i s  t hen  r e t r a c t e d  and i s  r ep l aced  by 

t h e  pupal  c u t i c l e .  The pupae l i e s  h a l f  b u r r i e d  i n  t h e  mud a t  t h e  bottom 

of  water  wi th  t h e r a x  and r e s p i z a t o r y  f i l a m e n t s  p r o j e c t i n g  outwards.  The 

pupal  s t a g e  l a s t s  between 4 and 8  days accord ing  t o  weather  c o n d i t i o n s .  

A s  t h e  pupal development comes t o  an end, t h e  pupa f l o a t s  t o  t h e  water  

s u r f a c e .  A l o n g i t u d i n a l  s p l i t  occu r s  a long  t h e  t h e r a c i c  dorsum through 

wi th  t h e  f l y  can make he r  escape .  The female f l i e s  l i v e  f o r  2 t o  3 . 9  

days whi le  males  l i v e  from 0 . 4  t o  1 . 5  days .  

Mating does n o t  occur  i n  c a p t i v i t y .  I t  occurs  whi le  f l i e s  a r e  on t h e  

wing i n  swarms hevering nea r  t h e  water  s u r f a c e  a t  dusk. 

The i n s e c t  ove rwin t e r s  a s  f u l l  grown l a r v a e  b u r i e d  i n  t h e  mud a t  t h e  

bottom o f  deep pools  o r  water  s t r eams .  

Hiberna t ion  s t a r t s  around mid-December and ends i n  e a r l y  March. The 

number of  g e n e r a t i o n s  p e r  yea r  i s  hard  t o  f i g u r e  o u t  because of  over -  

l apping  i n  t h e  f i e l d .  However, d u r a t i o n  of t h e  l i f e  c y c l e s  suggested 

t h a t  under normal c o n d i t i o n s  t h e r e  might be  9 gene ra t i ons  p e r  y e a r .  

Cont ro l  Measure: 

1. Do no t  p l a n t  r i c e  n u r s e r i e s  i n  s a l i n e  s o i l s .  

2. Try t o  sow yea r  seeds  on t h e  same day you f i l l  your f i e l d  f o r  r i c e  

nu r se ry  with water .  Th i s  w i l l  h e l p  r i c e  s e e d l i n g s  t o  f i x  themselves  

i n  t h e  s o i l  b e f o r e  t h e  a t t a c k  o f  l a r v a e .  



3 .  Rice sown with seeds p ~ e v i o u s l y  soaked i n  water  f o r  48 hours and 

l e f t  f o r  another  48 hours u n t i l  t h e  emergence o f  r i c e  r o o t l e t s  has 

a  b e t t e r  chance t o  escape i n f e s t a t i o n .  

4 .  Do not  i r r i g a t e  r i c e  n u r s e r i e s  from d ra in ing  cana l s .  

5. Draining o f  water from r i c e  n u ~ s e ~ i e s  f o r  one o r  two days i s  

e f f e c t i v e  i n  reducing the  i n s e c t  populat ion without s e r i o u s l y  

a f f e c t i n g  t h e  r i c e  seddl ings ,  

6 .  The app l i ca t ion  o f  55 granular  Diazinon o r  10% granular  sevin  

each a t  t he  r a t e  o f  6  kg p e r  a c r e  g ives  a  s a t i s f a c t o r y  c o n t r o l  

o f  t h i s  i n s e c t  i n  r i c e  n u r s e r i e s ,  

The Rice - Stem Borer 

Rice i n  Egypt i s  subjec ted  t o  r a t h e r  severe  i n f e s t a t i o n s  by t h e  r i c e  

stem  bore^ c h i l o  agamemnon b l e s .  Before t h e  1965 season, r i c e  i n f e s t a t i o n  

by t h i s  bo re r  was too  low t o  be considered o f  economic importance. 

However, it was found r e c e n t l y  t h a t  t h e  i n f e s t a t i o n  has increased  consider-  

a b l y  and approximately 10% of t h e  r i c e  y i e l d  has been l o s t  i n  c e ~ t a i n  

years  due t o  the  bo re r  a t t a c k .  

Losses i n  r i c e  y i e l d  due t o  t h e  borer  a t t a c h  d i f f e ~  g r e a t l y  i n  

d i f f e r e n t  l o c a l i t i e s  with d i f f e r e n t  r i c e  v a ~ i e t i e s  and according t o  t h e  

r a t e s  of n i t rogen fertilizers, 

Nature of In fe s t a t ion  - Eggs o f  t h i s  bo re r  a r e .  l a i d  i n  c l u s t e r s  o f  

about 20 eggs each on r i c e  leaves o r  on t h e  green stem. Af te r  

ha tching  l a rvae  feed  f o r  few days on t h e  l ea f  shea ths  and then invade 

t h e  stem mostly from below, They tunnel  i n t o  t h e  stem and cause one 

of t h e  fol lowing symptoms1 

1 ,  Destroying t h e  growing poin t  of  p l a n t s  b e f o ~ e  heads a r e  



developed, causing what i s  termed "dead hearts! ' .  Such p l a n t s  

y i e l d  noth ing .  

2. If heads a r e  developed, r i c e  b o r e r  may f eed  i n t o  t h e  head stem 

de taching  it from t h e  ms.in stem o f  t h e  p l a n t .  Such heads withel. 

and d i e  be fo re  seeds a r e  formed. 

No y i e l d  i s  expected from such p l a n t s .  This  phenomenon i s  

termed "white heads". I n f e c t e d  heads look whi te  whi le  sound 

heads a r e  s t i l l  green .  

3.  Stems may be i n f e s t e d ,  bu t  sound heads con ta in ing  seeds  a r e  

developed. I n  t h i s  case ,  t h e  y i e l d  is s l i g h t l y  a f f e c t e d .  

L i f e  and Seasonal  H i s to ry  - L i f e  h i s t o r y  o f  t h i s  i n s e c t  i s  p rev ious ly  

desc r ibed  on corn .  The i n s e c t  passes  about  3 gene ra t ions  on r i c e  i n  

t h e  f i e l d  and f u l l  grown l a r v a e  overwinter  i n  r i c e  s t u b b l e  and i n  r i c e  

s t r aw .  

Control  Measure: 

1. Rice v a r i e t y  Nahda is l e s s  sub jec t ed  t o  i n f e s t a t i o n  than  o t h e r  com- 

merc ia l  v a r i e t i e s  c u l t i v a t e d  i n  Egypt. 

2 .  Rice p l a n t e d  e a r l y  i n  t h e  season (up t o  May 15) i s  l e s s  sub jec t ed  

t o  i n f e s t a t i o n  by t h e  bo re r  than  l a t e  r i c e  p l a n t i n g s .  

3 .  The i n f e s t a t i o n  i n c r e a s e s  with i n c r e a s i n g  t h e  r a t e  of n i t r o g e n  

f e r t i l i z e r s .  

4 .  Lindane o r  Diazinon both  i n  g r a n u l a r  form a r e  two e f f e c t i v e  i n s e c t i -  

c i d e s  a g a i n s t  t h i s  p e s t .  
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INTRODUCTION 

Cotton, corn,  r i c e ,  wheat, b a r l e y  and sugar-cane can be considered 

t h e  major f i e l d  crops i n  Egypt, These crops,  however, a r e  s u b j e c t  t o  

i n f e s t a t i o n  by a  good number o f  p e s t s  which i f  not  pu t  under con t ro l  

cause cons iderable  damage t o  t h e i ~  y i e l d s ,  The major i n s e c t  problems o f  

these  problems a r e  reviewed he re  wi th  t h e  d i f f e r e n t  measures p ~ a c t i c e d  i n  

t h e i r  c o n t r o l .  

COTTON INSECTS 

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

co t ton  a r e a ,  dur ing  t h e  l a s t  few years ,  has v a ~ i e d  between 1 .4  and 1 .6  

mi l l i on  ac res  p e r  year .  I t  is s t i l l  considered t h e  backbone of t h e  

n a t i o n a l  economy i n  s p i t e  o f  t h e  recent  a t tempts  a t  i n d u s t r i a l i z a t i o n  

and crop d i v e r s i f i c a t i o n .  

This  crop i s  h ighly  s u s c e p t i b l e  t o  ar thropod i n f e s t a t i o n s  which a r e  

r epor t ed  t o  a t t a c k  a l l  p a r t s  of t h e  p l a n t  a t  a l l  t imes o f  t h e  growing 

season.  

The important p e s t s  o f  co t ton  i n  Egypt a r e  c l a s s i f i e d  a s  fo l lows:  

a .  Ear ly  season p e s t s ;  

1. Cutworms 



2.  Cot ton t h r i p s .  

3 .  Cotton aphids .  

4 .  Sp ider  mi t e s .  

B. Mid season p e s t s :  

5. The c o t t o n  l e a f  worm 

6. The l e s s e r  c o t t o n  l e a f  worm 

C.  Late  s e a s o n p e s t s :  

7 .  The p ink  bollworm 

8. l 'he sp ing  bollworm 

9. Spider  mi t e s .  

. 
P r a c t i c a l l y ,  t h e  c o t t o n  l e a f  worm and t h e  pink bollworm a r e  cons idered  

a s  key p e s t s  o f  c o t t o n  i n  Egypt, t h e  fo l lowing  i s  a  b r i e f  account of  c o t t o n  

p e s t s .  

I .  Cutworms: 

Seve ra l  s p e c i e s  of  cutworm a r e  found i n  Egypt. The g reasy  c u t -  

worm A g m t i s  y p s i l o n  i s  t h e  most common. 

The g reasy  cutworm i s  a  cosmopoli tan s p e c i e s  which i s  known t o  

c u t  o f f  s e e d l i n g s  of  many p l a n t s  whi le  s a t i s f y i n g  i t s  a p p e t i t e .  

This  i n s e c t  c u t s  i n  two young c o t t o n  p l a n t s  a t  o r  nea r  t h e  s u r f a c e  
..- 

of t h e  s o i l .  

The female moth of t h i s  i n s e c t  l ays  i t s  eggs s i n g l y  o r  a  few 

t o g e t h e r  on t h e  l eaves  o r  stems of c o t t o n  s e e d l i n g s  o r  on t h e  weeds 

i n  t h e  c o t t o n  f i e l d s .  One female may l a y  as much as 2000 eggs.  



Eggs ha tch  w i t h i n  3 t o  7  days.  Young l a r v a e  f eed  on t h e  p l a n t  

f o l i a g e  and reach  m a t u r i t y  a f t e r  3-5 weeks depending on weather 

cond i t i ons .  F~11-grown l a r v a e  a r e  greasy  grey  t o  brown above wi th  

f a i n t  l i g h t e r  s t r i p e s .  They reach  about  5 cm. long and a r e  found 

i n  t h e  day t ime  i n  t h e  s o i l .  They o f t e n  c u r l  t h e i r  bodies  when 

d i s t u r b e d .  They pupate  i n  t h e  s o i l  i n  a  mud c e l l  few c e n t i m e t e r s  

below t h e  s o i l  s u r f a c e .  Pupal d u r a t i o n  l a s t s  between 2 and 3 

weeks i n  sumrner and a  wide h o s t  range  among f i e l d  and t r u c k  c rops .  

Control  Measures: 

1. Ea r ly  ploughing o f  c o t t o n  f i e l d s  i n  o r d e r  t o  expose t h e  s o i l  

t o  sun f o r  a  r ea sonab le  t ime  f o r  it t o  d r y  o f f  b e f o r e  c o t t o n  

i s  sown. 

2 .  Spraying o f  i n f e s t e d  f i e l d s  by i n s e c t i c i d e s .  A l i s t  o f  t h e  

recommended chemicals  f o r  a l l  c o t t o n  i n s e c t s  c o n t r o l  f o r  t h e  

1979 season i n  Egypt i s  g iven  a t  t h e  end o f  t h i s  review.  

11. The Cotton Thr ip s :  Th r ip s  t a b a c i  Lind 

Thr ip s  a t t a c k  t h e  l eaves  and t e r m i n a l  buds of  c o t t o n  s e e d l i n g s .  

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

t h e  whole f i e l d  of  co t ton .  Severe ly  i n f e s t e d  p l a n t s  may be  s t u n t e d  

and t h e  s t and  o f  c o t t o n  may be  reduced t o  such a  l e v e l  t h a t  resowing 

i s  necessary .  

Larvae and a d u l t  t h r i p s  a t t a c k  t h e  c o t t o n  p l a n t  by p i e r c i n g  

t h e  t i s s u e  of t h e  l eaves  and f eed ing  on t h e  c e l l  sap .  

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

t h e  l eaves  become da rk  o l i v e  o r  brown i n  co lou r ,  s h r i v e l  and f a l l  o f f .  

Ea r ly  sowing c o t t o n  i s  l e s s  sub jec t ed  t o  i n f e s t a t i o n  t han  l a t e  sowing. 

Proper i r r i g a t i o n  and f e r t i l i z a t i o n  a l low t h e  p l a n t  t o  t o l e r a t e  

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



Control  : 

Spraying of  c o t t o n  i n f e s t e d  f i e l d s  by the  recommended ! -nsec t ic ides .  

1 1 1 .  The Cotton Aphid, Aphis g ~ s s y p i i  Glover 

Cotton s e e d l i q s  a r e  sub jec t ed  t o  i n f e s t a t i o n  wi th  t h e  c o t t o n  

aphid dur ing  Apr i l  and May. However, i n f e s t a t i o n  on developed 

c o t t o n  p l a n t s  with t h i s  p e s t  i s  no t  uncommon. 

Aphids a r e  seen i n  good numbers a t  t h e  lower s u r f a c e s  of c o t t o n  

l eaves .  They a r e  r e l a t i v e l y  b i g  i n  s i z e  and green  o r  o l i v e  green 

i n  co lour .  Having a  p i e r c i n g  sucking mouthpart t h e  i n s e c t  sucks 

t h e  p l a n t  sap.  A s  a  r e s u l t ,  i n f e s t e d  leaves  of c o t t o n  seed l ings  

show c u r l i n g  symptoms. When c o t t o n  i s  a t t acked  by aphids  i n  l a t e  

summer, t h e  p e s t  u s u a l l y  i n f e s t s t h e  leaves  and growing tops .  With 

heavy i n f e s t a t i o n ,  l eaves  become reddish  and then  ye l lowish  and may 

f a l l  o f f .  Fungus growth a s s o c i a t e d  wi th  honey-dew e x c r e t i o n  of 

t h e  aphids  i s  u s u a l l y  seen covering t h e  i n f e s t e d  p l a n t  p a r t s .  

As a  r e s u l t  of t h e  aphid i n f e s t a t i o n  t h e  developed b o l l s  a r e  

r e l a t i v e l y  s m a l l e r  and c o t t o n  y i e l d  i s  decreased.  

Control  : 

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

IV. Cotton Spider  Mites:  

-- Spider  miteson d i f f e r e n t  c rops ,  inc luding  c o t t o n ,  w i l l  be  reviewed 

i n  a  s e p a r a e  l e c t u r e .  

V. Th'e Cotton Leaf Worm: S p o d o p t e r a l i t t o r a l i s  Bois 

The c o t t o n  l e a f w o r m i s  t h e  most s e r i o u s  c o t t o n  p e s t  i n  Egypt. 

I t  is  extremely phytophagous having a  very  wide h o s t  range among 



f i e l d  and t r u c k  c rops .  

Eggs o f  S. L i t t o r a l i s  a r e  l a i d  i n  masses on t h e  unders ide  o f  - - 
c o t  ton l eaves .  Qhe number of eggs iib one mass v a r i e s  between 

250 and 350 eggs and one female may l a y  between 1000 and 2000 eggs.  

Eggs h a t c h  a f t e r  a  per iod  o f  2  t o  4 days  and newly hatched l a r v a e  

feed f i rs t  o n l t h e  l e a f  where t h e  egg mass is depos i t ed .  A f t e r  a  few 

days ,  l a r v a e  a r e  s c a t t e r e d  t o  a t t a c k  t h e  l eaves  o f  t h e  whole p l a n t .  

Larvae devour t h e  leaves  completely and make t h e i r  way i n t o  young 

shoots  and f lower  buds. 

Growth of  i n f e s t e d  p l a n t s  i s  r e t a r d e d ,  and a s  a  r e s u l t  t h e  c r o p  

y i e l d  is  a f f e c t e d ,  p a r t i c u l a r l y  i f  f lower  buds o r  b o l l s  a r e  i n f e s t e d .  

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

. leave t h e  p l a n t  and burrow i n t o  t h e  s o i l  t o  a  depth  o f  2  t o  3  

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

days.  

The c o t t o n  l e a f  worm i s  a c t i v e  a l l o v e r  t h e  yea r .  However, 

w i n t e r  g e n e r a t i o n s  develop very  s lowly when compared wi th  summer 

gene ra t i ons .  In  gene ra l  t h e  i n s e c t  h a s  7 g e n e r a t i o n s  a  yea r ,  

t h r e e  of them a r e  found on c o t t o n  

Control  measures:  

1. Hand p i ck ing  o f  egg masses i s  g e n e r a l l y  p r a c t i c e d  wi th  

r ea sonab le  e f f i c i e n c y  du r ing  June and J u l y .  Th i s  method, 

a l though l abo r ious ,  s a v e s m a  g r e a t  e x t e n t  t h e  t r o u b l e s  of  

us ing  chemicals  a g a i n s t  t h i s  p e s t .  

2. The Chemical c o n t r o l  i s  used when l a r v a e  o f  d i f f e r e n t  ages a r e  

seen  s c a t t e r e d  on c o t t o n  l eaves  i n  t h e  f i e l d .  



VI. The Lesser Cotton Leaf Wonn, Spodoptera exiqua.  

Th i s  i n s e c t  i s  very  s i m i l a r  i n  f eed ing  h a b i t s  t o  t h e  

co t ton  leafworm except  t h a t  i t  i s  l e s s  harmful t o  c o t t o n  

p l a n t s  I t  appears  i n  c o t t o n  f i e l d s  e a r l y  i n  

i n  t h e  season.  I t  l ays  i t s  eggs e i t h e r  on t h e  lower su r f aces  

of p l a n t  leaves  o r  on t h e  l eaves  of  c e r t a i n  weeds i n  t h e  c o t t o n  

f i e l d s .  Eggs a r e  l a i d  i n  masses of 20 t o  70 eggs each. One 

female m o t h ~ n a y l a y  a s  much a s  500 eggs. 

Eggs ha t ch  a f t e r  2 t o  4 days and y o u e  l a r v a e  feed f i r s t  

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

leaves  and sometimes devour t h e  whole l e a f  except  t h e  r i k s .  

Larvae reach  ma tu r i t y  a f t e r  10 t o  15 days.  They pupate  i n  

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

Control  Measures: 

This  i n s e c t  is  c o n t r o l l e d  by t h e  same way descr ibed  f o r  t he  

c o t t o n  l e a f  worm; egg masses a r e  hand picked when p ick ing  egg masses L .  

of  t h e  c o t t o n  l e a f  worm, and t h e  chemicals used a r e  e f f e c t i v e  on 

both i n s e c t s .  

The Pink Bollworm, Pectinophora g a s s y p t e l l a  

Larvae of t h e  pink bollworm feed upon c o t t o n  squares ,  bloorns 

and seeds w i t h i n  t h e  growing b o l l .  I n  a d d i t i o n t o  t h e  d e s t r u c t i o n  

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

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

an easy en t ry  t o  t h e  b o l l s  through t h e  ho le s  made by t h e  l a rvae  and 

causes r o t t e n i n g  of t h e  whole b o l l  o r  one of t h e  l o c u l e s .  

In  some cases ,  squares  a r e  completely des t royed  and shed. If 

the  i n f e s t e d  square  does no t  shed, a  r o s e t t e  bloom r e s u l t s .  Such 

blooms have p e t a l s  t i e d  t o g e t h e r  wi th  s i l k e n  t h r e a d s .  They do no t  

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

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



I n f e s t a t i o n  by t h e  f i r s t  gene ra t ion  of t h e  pink bollworm s t a r t s  

a s  e a r l y  a s  May o r  June and i n c r e a s e s  g radua l ly  wi th  t h e  advancement 

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

abundance of t h i s  i n s e c t  i n  Egypt occurs  dur ing  September. Pexcent- 

ages of i n f e s t a t i o n  ranges from about 1% i n  June t o  90% i n  September 

i f  no c o n t r o l  mesures a r e  fol lowed.  

Female moths of t h e  pink bollworm l a y s  from 50 t o  300 eggs over  

a  per iod  of 8 days. Eggs ha tch  i n  4 t o  5  days.  The l a r v a e  feed 

i n s i d e  co t tonsquares ,  blooms o r  b o l l s  f o r  10 t o  14 days and then  pupate 

i n  t h e  s o i l .  Normally 8 days a r e  r equ i red  f o r  pupal development. 

Larvae of t h e  pink bollworm pass  a  pe r iod  of diapause of vary ing  

l eng ths  i n  a  f u l l  f ed  s t a t e .  This  per iod  is  termed t h e  " r e s t i n g  

stage". Mast of t h e  diapausing l a r v a e  pass  t h e  winter  i n  t h e  b o l l s  

i n  which they  have developed. However, some may pass  t h e  w i n t e r  

i n  t h e  c o t t o n  seeds ,  i n  t h e  t r a s h  i n  f i e l d s  o r  a t  g i n s  o r  i n  c racks  

i n  t h e  s o i l .  A l a r v a  may h i b e r n a t e  i n  a  s i n g l e  seed o r  it may p u l l  

two hollowed out  seeds  toge the r  and u n i t e  them by spinning o r  cont inuous 

cocoon and remain wi th in  t h e  c a v i t y  of  t h e  two seeds .  

Some diapausing l a r v a e  may no t  pupate u n t i l  i n  t h e i r  second yea r  

of l i f e .  

Control Measures: 

A. C u l t u r a l  Methods : 

1. Eakly maturing v a r i e t i e s  of c o t t o n  escape h igh  i n f e s t a t i o n  

l a t e  i n  t h e  season. 

2 .  Ear ly  sowing, f a  e a r l y m a t u r i t y .  

3 .  Col lec t ing  and burning i n f e s t e d  b o l l s  a f t e r  t h e  c o t t o n  

season is over  h e l p s i n  reducing t h e  source  of i n f e s t a t i o n  

f o r  t h e  fol lowing year .  



4 .  Seeds of co t ton  a r e  hea ted  Cox 5 minutes i n  c o t t o n  g ins  

t o  a  temperature of 56 t o  59 O C .  The ginning season 

should a l s o  end be fo re  Apr i l .  

B. Chemical Cont ro l :  

Cotton i s  sprayed p e r i o d i c a l l y  f o r  3 t o  4 t imes t o  c o n t r o l  

both t h e  pink and t h e  sp iny  bollworms. The f i r s t  a p p l i c a t i o n  

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

f i e l d  (about mid J u l y ) .  More than  one i n s e c t i c i d e  i s  used i n  

one f i e l d  to. avoid o r  de l ay  t h e  i n s e c t  r e s i s t a n c e  t o  t h e  

t h e  in sec t i c ides  used. Ce r t a in  chemicals, e f f e c t i v e  a l s o  on t h e  

c o t t o n  l e a f  worm a r e  used when co t ton  i s  i n f e s t e d  with t h e  

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

a r e  l i s t e d  l a t e r  i n  t h i s  review. 

, The Spr ing  Bollworm, Ea r i a s  in su lane  Bois 

In  i t s  youger s t a g e s ,  t h e  spiny bollworm commonly a t t a c k s  t h e  te rminal  

growing p o i n t s  feeding  on t h e  unexpanded l e a f l e t s  and t i n y  squares .  

More developed l a r v a  a t t a c k s  t h e  well-developed squares ,  l a r g e r  flower 

buds and smal l  b o l l s .  

The sp iny  bollworm tends  t o  f o u l  a  b o l l  more than  a  pink bollworm 

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

b igger  i n  s i z e  and feeds  r a t h e r  more on t h e  un r ipe  c o t t o n  f i b r e s .  

Furthermore, it a t t a c k s  more than  one b o l l  when completing i t s  develop- 

ment while  t h e  pink bollworm feeds  and develops i n  one b o l l  only .  

The presence of d i r t y  excrement i n s i d e  and o u t s i d e  t h e  b o l l s  and 

t h e  l a r g e  i r r e g u l a r  en t rance  ho le s  make i t  easy t o  i d e n t i f y  the  

work of t h i s  p e s t .  



i n  s p i t e  of t h e  f a c t  t h a t  t h e  i n d i v i d u a l  sp iny  worm i s  more 

d e s t r u c t i v e  t h a n  t h e  i n d i v i d u a l  pink worm, t h e  economy of  t h e  p ink .  

The popu la t i on  cf t h e  sp iny  bollworm i s  very much l e s s  t h a n  t h e  popu- 

l a t i o n  o f  t h e  p ink  bollworm. However, t h e  d e n s i t y  o f  t h e  sp iny  

bollworm popu la t i on  i n c r e a s e s  cons ide rab ly  i n  South Egypt and t h e  

r a t i o n  of bo th  i n s e c t s  might be  i n  t h e  favour  of  t h e  sp iny  bollworm 

sou th  of  Quena Governorate .  

Eggs of  t h e  sp iny  bollworm a r e  u s u a l l y  depos i t ed  on t h e  b o l l s  

and smal l  l e a v e s  and buds a t  t h e  growing p o i n t s  of  t h e  main stem and 

branches .  Eggs a r e  l a i d  s i n g l y  and p o s s i b l y  i n  p a i r s .  

One female may l a y  about 200 eggs.  During summer eggs ha t ch  

w i t h i n  3 t o  4 days.  The l a r v a  complete i t s  development i n  two 

weeks du r ing  summer and i n  more longer  t ime under  c o l d e r  c o n d i t i o n s  

The ful l -grown s p i n y  bollworm l e a v e s  t h e  b o l l s  and seekd a  s i t e  

where i t  s p i n s  i t s  cocoon. may occur  anywhere on t h e  p l a n t  o r  

among f a l l e n  l e a v e s  below t h e  p l a n t .  The pupal  d u r a t i o n  lasts 

between 9 and 11 days.  I t  i s  suggested t h a t  t h e  i n s e c t  has  from 

5 t o  6 gene ra t i ons  a y e a r .  



INSECTICIDES RECOMMENDED FOR COTTON lNSECTS 

FOR THE 1979 SEASON IN EGYPT 

I n s e r t  

Cutworm 

Cutworms E 

Aphid and T b i p s  

~ p h i d  + Spider  

mites  

Thr ips  

Cot ton 

Leafworm o r  

l e s s e r  leafworm. 

Bollworms and 

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

of cotcon l e a f -  

worm 

I n s e c t i c i d e s  

Endrin 50% W.P., 1 kg/fed o r  

Endrin 19.5% e . c . ,  2.5 l t / f e d .  

Er.drin/Bedrin ., 1 . 5  l t / f e d  

Kahhar~e S,  1 I t / f e d  

Golecron 50%, 0 .5  l t / f e d  o r  

Folimat 80%, 0 .5  l t / f e d  o r  

Kelval 40%, 0 . 5  l t / f e d  o r  

Zolon 30% W.P., 0 .5  kg/fed 

Novacmn 40%, 400 cm3/fed o r  

Tamaron 50%, 500 cm3/fed o r  

Folimat 80% ,250 cm3/fed o r  

Endrin/Bedrin 20:20, 1 . 5  l t / f e d  o r  

Azodrin 40%, 500 cm3/fed o r  

Kalthane S ,  1 l t / f e d  

Cyolane, l .  5  l t / f e d  

Cytrolane,  1 .75 l t / f e d  o r  

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

Endrin/Bedrin, 2.5 l t / f e d  o r  

Tamaron/Gusathion, 2  l t / f e d  o r  

Novacrn  40%, 1 .5  l t / f e d  o r  

Gusathion 20%, 3 l t / f e d .  



SECTION 2 

WHEAT AND BARLEY INSECTS 

By D r .  Elwy A t t a l l a  

Wheat and b a r l e y  a r e  a t t a c k e d  by s c v e r a l  i : lsects,  none o f  t h e s e  however, 

causes  s eve re  l o s s  t o  t h e i r  y i e l d s .  The most important  wheat and b a r l e y  

i n s e c t s  a r e :  

1. The Blsck Cut-Worm 

The cut-worm Agro t i s  g s i l o n  i s  a  p e s t  of wheat and b a r l e y  i n  c e r t a i n  

r e g i o n s  i n  Egypt. 

Larvae f eed  on t h e  lower p a r t  o f  t h e  stem j u s t  above t h e  s o i l  s u r f a c e .  

The i n f e s t e d  p l a n t  i s  c u t  o f f ,  f a l l s  and d i e s .  The i n f e s t a t i o n  i s  most ly  

l i g h t  and t i l l e r s  o f  t h e s e  cro;!s u s u a l l y  cover  t h i s  i n f e s t a t i o n .  

2 .  Wheat Stem Sawfly 

Wheat stem s i w f l y  Cephus t a b i d u s  i s  common i n  wheat f i e l d s  p l a n t e d  

a l l - o v e r  t h e  coun t ry .  However, t h e  l o s s e s  caused by t h i s  i n s e c t  t o  t h i s  

c rop  do no t  exceed 1%. The a d u l t  females  l a y  t h e i r  egg by t h r u s t i n g  them 

i n t o  t h e  p l a n t  t i s s u e s  on t h e  upper p a r t s  o f  t h e  wheat stem. The l a r v a e  

feed  w i t h i n  t h e  stem, bo r ing  down through t h e  j o i n t s  u n t i l  t h e y  reach  

t h e  lower p a r t s  of  t h e  p l a n t  c l o s e  t o  t h e  s o i l  s u r f a c e .  Here it c u t s  

r i g h t  around t h e  stem causkng t h e  p l a n t  t o  break o f f  be fo re  t h e  k e r n e l a s  

a r e  formed. The l a r v a e  t hen  p l u g s  i t s e l f  i n t o  t h e  base o f  t h e  p l a n t  

forming a  chamber i n  which it e s t i v a t e s .  

Control  Measures: 

Ploughing under i n p e s t e d  s t u b b l e  a f t e r  ha rves t  i s  t h e  b e s t  method of 

c o n t r o l .  S o l i d  stemmed v a r i e t i e s  of wheat a r e  more r e s i s t a n t .  



3.  Cnephasia sp .  (Fam. T o r t r i c i d a e )  

Th i s  i n s e c t  i s  common on wheat 6 S a r l e y  i n  t h e  De l t a  and Middle 

Egypt a s  f a r  a s  Beni-Suef .  I t  i s  most common i n  Sha rq iya  p rov ince ,  

where c o n s i d e r a b l e  damage i s  observed .  

Young l a r v a e  o f  t h e  f i r s t  and second i n s t a r s  mine i n t o  wheat and 

b a r l e y  l e a v e s .  When t h e y  grow up they  l e a v e  t h e  mines and a t t a c k  t h e  

p l a n t  i t s e l f .  They f e e d  on  t h e  stem below t h e  e a r  and b e f o r e  k e r n e l s  

a r e  formed. The e a r s  d r y  o f f  wh i l e  f r e e  e a r s  a r e  s t i l l  g r e e n .  Larvae 

may a l s o  f eed  on t h e  k e r n e l s  c aus ing  p a r t i a l  damage t o  t h e  e a r .  

Th i s  i n s e c t  a t t a c k s  a l s o  f l a x  and some graminous weeds.  No c o n t r o l  

measures a r e  recommended. 



SECTION 3 
--a 

SUGAR-CANE INSECTS 

By Dr. Elwy Attalla 

Sugar-cane is the only crop planted in Egypt for sugar production. 

Molasses, alcohol, vinegar and some other materials are by-products of the 

sugar industry. The area planted with sugar-cane has been increased recently 

to reach about 210,000 feddans and is incrcasjng steadily. Around 90% of 

this area is located in Upper Egypt at Qucna and Aswan Governorates, while 

the rest is cultivated in Middle Egypt in Minya Governorate. 

The most important sugar-cane pests are: 

1. - Sugar-cane Borers 

Out of the three borers mentioned on corn, two are known to attack 

sugar-cane. These are the pink borer and the purple lined borer. 

A- The Pink Borer 

This insect is common on sugar-cane allover the country. Eggs are 

laid in clusters on the inner surface of the lower leaf sheath of young 

sugar-cane plants and sometimes on the gramineous weeds in  gar-cane 

fields. The nature of infestation of this insect on sugar-cane is very 

similar to that described on corn. lvDead heartsv' caused by this insect 

are very commoc in infested sugar-cane fields. However, infesting the 

growing points in young sugar-cane plants might accelerate the development 

of new shoots. 

B- The Purple Lined Borer: 

This insect is more destructive to sugar-cane plants and cause 

considerable losses to this crop. 

Eggs of this insect,are laid in clusters on both sides of leaf blades. 



A f t e r  ha tch ing ,  l a r v a e  move towards t h e  stem. They usua l ly  feed on t h e  

l e a f  shea ths  f o r  a few days be fo re  they  invade t h e  stem. The n a t u r e  of 

i n f e s t a t i o n  t o  sugar-cane stems is s i m j l a r  t o  t h a t  descr ibed  f o r  t h i s  

i n s e c t  t o  co rn  s t a l k s .  However, t u n n e l l i n g  i n  sugar-cane stems i s  a 

d i r e c t  l o s s  t o  t h e  y i e l d .  The amount of j u i c e  and sugar  obtained from 

i n f e s t e d  j o i n t s  a r e  l e s s  than  t h a t  ob ta ined  from f r e e  j o i n t s .  

Occurence of  t h i s  i n s c c t  was l i m i t e d  t o  t h e  Dcl ta  and bliddle Egypt. 

Kowever, t h i s  i n s e c t  invaded sugar-cane a t  Assu i t ,  Sohag and no r th  of  

Quena Governorates  j u s t  r e c e n t l y .  I t  i s  f e a r e d ,  however, t h a t  t h e  i n s e c t  

might extend southward t o  cover  Quena and Aswan Governorates where most 

sugar-cane i s  c u l t i v a t e d .  

Recent survey o f  t h i s  bo re r  i n d i c a t e s  t h a t  t h e  i n f e s t a t i o n  has 

reached an average  of 12% (expressed a s  i n f e s t e d  j o i n t s  t o  t h e  t o t a l  

number o f  j o i n t s  examined) i n  Middle Egypt whi le  i t  averaged 5% a t  t h e  

n o r t h  of  Quena Governorate.  

The i n f e s t a t i o n  by t h e  b o r e r  d i f f e r s  with d i f f e r e n t  v a r i e t i e s  and 

i n  d i f f e r e n t  l o c a l i t i e s .  A s  t h e  i n s e c t  i s  ve ry  s e n s i t i v e  t o  t h e  r e l a t i v e  

humidity i n  t h e  environment sugar-cane grown i n  heavy s o i l s  o r  i n  a r e a s  

where no d r a i n i n g  t a k e s  p l ace  is  more i n f e s t e d  t h a n  sugar-cane grown i n  

l i g h t  s o i l s  o r  when a d r a i n i n g  system i s  found. For  t h e  same reason ,  

sugar-cane p l a n t e d  on wide row d i s t a n c e  i s  l e s s  sub jec t ed  t o  i n f e s t a t i o n  

t han  t h a t  p l a n t e d  on narrow rows. 

The l i f e  c y c l e  of t h e  bo re r  ha s  been mentioned be fo re .  The n a t u r e  

o f  i n f e s t a t i o n  i n  sugar-cane i s  almost t h e  same a s  i n  corn .  

Cont ro l  Measures: 

The fo l lowing  a r e  t h e  d i f f e r e n t  means o f  c o n t r o l  p r a c t i c e d  aga ins t  

sugar-  cane b o r e r s  : 

1) P l a n t i n g  o f  r e l a t i v e l y  r e s i s t a n t  v a r i e t i e s  o f  sugar-cane p a r t i c u l a r l y  

i n  a r e a s  where high i n f e s t a t i o n s  wi th  t h e  b o r e r s  a r e  expected. 

. . . I . . .  



2)  Elimination of weeds from sugar-cane fields decreases the borers 

infestation. Borer eggs are sometimes laid on the gramireous weeds 

in sugar-cane fields. The c1cvcloy)ing larvae feed on tlie weeds for 

a short time before they attack sugar-cane plants. 

3) Borer larvae over-wintering in corn stalks, corn roots and rice and 

sugar-cane stubbles are sources of borers infestation to sugar-cane. 

Eradication of these larvae decreases the borers1 infestztion in 

sugar-cane fields. 

4 )  Improvement of the draining system in sugar-cane beside proper 

irrigation decreases the infestation by the borer. 

5) Borers control by chemicals in sugar-cane fields is a hard task. 

On one hand, sugar-cane plants become very crowded in the field 

after the month of July due to narrow rowing, and applying any 

insecticide after July becomes almost impossible. Most of the 

borer's activities in sugar-cane fields occur during July through 

October. Experiments were conducted, however, to test several 

insecticides against the borers on sugar-cane planted on wider 

rows and satisfying control was obtained. 

2 .  Sugar-cane Aphid 

The sugar-cane aphid, Rhopalocephum maidis, is not considered a 

serious pest on sugar-cane as far as the damage done by this insect to 

cane plants is concerned. However, this insect is known to be a vector 

of the sugar-cane virus disease. 

No control measures are recommended for this pest on sugar-cane. 

3. Sugar-cane Mealybug 

The sugar-cane mealybug, is a small oval pink insect covered with a 

thin layer of powdery wax. It is common on sugar-cane stalks, particularly 

around the nodes and under the leaf sheaths. It is more common on stubble 



cane than  on p l a n t  cane. 

I t s  damage t o  cane p l a n t s  i s  not  only confined t o  s u c k i n g  t he  p l an t  

j u i c e ,  but it a l s o  i n ~ c r f e r e s  with s u g a r  c r y s t a l  j za t  ion. 

Control  Measures: -- 

1) P lant  f r e e  csne seed p i e c e s .  

2) Clean f i e l d s  thoroughly from weeds. 

3)  Burn sugar-cane dry  leaves  i n  t h e  f i e l d  a f t e r  ha rves t .  

4 )  Using a  four-year  r o t a t i o n ;  p l a n t  cane and two s tubb les  followed 

by one-year legumes. 

4 .  The F i e l d  Rat 

The f i e l d  r a t ,  Arvicanth is  n i l o t i c u s ,  is  a  rodent  animal with a  
-. -- 

body length  of 17-19 cm. and a  t a i l  l ength  of 12-15 cm. I t  is  common 

i n  Egyptian f i e l d s  but  most common i n  Upper Egypt p a r t i c u l a r l y  i n  

sugar-cane f i e l d s .  

The r a t  m u l t i p l i e s  r a p i d l y ,  i t s  pregnancy per iod  ranges between 18 

and 20 days, 5 t o  6 young a r e  l a i d  a t  a  t ime and t h e s e  reach ma tu r i sa t ion  

i n  75 days. The female l a y s  3  t o  7  t imes  a  year  and t h e  r a t s  l i v e  35 

t o  70 months. 

Sugar-cane f i e l d s  a r e  good s h e l t e r s  f o r  t h e  r a t e s .  They make 

t h e i r  holes  i n  t h e  f i e l d s  and l i v e  by feeding on cane p l a n t s .  They chew 

t h e  p l a n t s ,  p r e f e r r i n g  t h e  lower j o i n t s ,  causing damage t o  t h i s  c rop  

est imated a t  8%. Wounds i n  cane p l a n t s  made by r a t e s  a r e  a l s o  easy 

ent rances  f o r  fungi  and b a c t e r i a .  

Control Measures: 

Rate con t ro l  should be continuous a l l  through t h e  year  and not confined 

t o  sugar-cane f i e l d s .  I t  should a l s o  be done on a  l a r g e  s c a l e  b a s i s  covering 

t h e  whole in fe s t ed  a reas .  

.. . / .  . . 



1. Rat Traps: 

Rat t r a p s  a r e  a  good method of c o n t r o l l j n g  r a t s  i n  houses o r  

small gardens, 5 u t  i t  i s  not p r a c t i c a l  under f i e l d  cond i t ions  and 

when l a r g e  numbers of r a t s  a r e  found. D i f f e ren t  kinds of  b a i t s  

f o r  t h e  t r a p  should be used, and these  should be renewed p e r i o d i c a l l y .  

Traps a r e  put  where r a t s  a r e  most common. 

2 .  Poison Ba i t s :  

A poison b a i t  of  z inc  phosphide i s  recommended f o r  r a t  c o n t r o l ,  

using corn seeds ,  l e n t i l s  o r  water-melon seeds a s  a  c a r r i e r .  Zinc 

phosphide i s  used a t  t h e  r a t e  of 30 g r .  pe r  one h . of seeds .  When 

water-melon seeds a r e  used, t hey  a r e  soaked i n  water f o r  18-24 hours .  

Corn and l e n t i l s  seeds  a r e  bo i l ed  i n  water u n t i l  t hey  a r e  n e a r l y  

cooked. The water  i s  dra ined  and t h e  chemical i s  added and mixed 

thoroughly. O i l  i s  then  added t o  t h e  b a i t  a t  t h e  r a t e  of  10 cc .  

per  kg% 

Poison b a i t s  a r e  prepared and de l ive red  i n  t h e  f i e l d  j u s t  be fo re  

sunse t .  Zinc phosphide is  a  ve ry  poisonous chemical.  Preparing and 

handling t h e  b a i t  should be done wi th  g r e a t  c a r e .  

A new chemical named "Warfarin" has proved t o  be e f f e c t i v e  

aga ins t  t h e  r a t .  This  chemical i s  l e s s  poisonous than  z inc  phosphide 

and has no r e p e l l e n t  odour. I t  k i l l s  t h e  r a t s  a f t e r  4  days by 

causing i n t e r n a l  haemorrhage. 

5 .  White Grubs: 

White grubs of t h e  b e e t l e  Pentoden b isp inosus  a r e  known t o  a t t a c k  

sugar-cane p l a n t s  i n  Egy,,t. Larvae feed on t h e  underground p a r t s  of t h e  

cane p l a n t s .  They a t t a c k  t h e  seed p i eces  making b i g  tunne l s  i n s i d e  t h e  

j o i n t s .  Poor cane s tand  and l e s s  shooting i s  expected i n  t h e  i n f e s t e d  

a reas .  Cane seed l ings  a r e  a f f e c t e d  a l s o  by l a rvae  feeding  on t h e i r  r o o t s .  



I n f e s t a t i o n  by t h e  g r u b s  i s  more cornrllon when t h e  s o i 1 . i ~  r i c h  i.n 

o r g a n i c  m a t t e r  o r  when e x c e s s  o f  manure i s  a d d e d .  

::ontrol Measures :  -- -- 

i )  Deep p loughing  and expos ing  t h e  s o j l  t o  t h e  sun f o r  a long p e r i o d  

t o  d r y  o f f  znd c l e a n i n g  t h e  f i e l d  from a n y  p l a n t  r e s j d u c s  ki 11 

many of  t h e  l a r v a e  i n  t h e  s o i l .  

2 )  Mixing t h e  s o i l  w i t h  a l d r i n ,  d i e l d r i n  o r  c h l o r d a n e  j u s t  b e f o r e  

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



S t a f f  Paper #6 

CUTTHROAT FLUME METRIC EQUATIONS 

M .  Helal 

May, 1980 

INTRODUCTION 

The general  equat ions f o r  t h e  head discharge r e l a t i o n s h i p s  f o r  c u t t h r o a t  
flumes a r e  presented  i n  met r ic  form i n  t h i s  paper.  Also equat ions  a r e  given 
f o r  determining t h e  values o f  t h e  c o e f f i c i e n t  and exponents i n  t h e  flow 
equat ions,  

11 The bul let in--  descr ib ing  t h e  c u t t h r o a t  flume p resen t s  t h e  flow equat ions 
and r a t i n g  t a b l e s  i n  the  English system. Thus the  b u l l e t i n  cannot be used 
d i r e c t l y  whenever the  met r ic  system i s  s tandard  and conversion from t h e  English 
system is requi red .  Since t h e  flow equat ions a r e  empir ical  and lack  dimensional 
i n t e g r i t y  t h e  conversion is  not  a  simple one and must be done with c a r e  l i s t  
e r r o r s  r e s u l t .  The work presented here  was undertaken t o  meet t h e  need fo r  
met r ic  equat ions.  

The c o e f f i c i e n t  and exponents i n  the  flow equat ions a r e  a  funct ion  of  
t h e  length  o f  t h e  flume, The b u l l e t i n  120 p resen t s  t h e s e  funct ional  r e l a t i o n -  
s h i p s  i n  graphica l  form. Figure 1 shows c o e f f i c i e n t  and exponents f o r  f r e e  
flow and Figure 2 f o r  submerged flow. These graphs cannot be used by d i g i t a l  
computers. So equat ions which can be used have been f i t  t o  t h e  curves which 
show the  r e l a t i o n s h i p  between c o e f f i c i e n t  o r  exponent and t h e  flume length .  
With these  equat ions d i r e c t  c a l c u l a t i o n  o f  flume d ischarge  without r e s o r t  t o  
t a b l e  look up o r  graph reading  i s  poss ib l e .  

The de r iva t ion  of t he  equat ions  i s  descr ibed  i n  t h i s  b u l l e t i n .  A 
program fo r  d ischarge  computation by Hewlett-Packard No. 9825 computer i s  
presented .  

The Metric Equations 

The equation given i n  Bu l l e t in  120 f o r  f r e e  flow through a c u t t h r o a t  
flume i s :  

L1selection and i n s t a l l a t i o n  of c u t t h r o a t  flumes f o r  measuring i r r i g a t i o n  
and drainage water .  Technical B u l l e t i n  120, Colorado S t a t e  Univers i ty .  



Values  f o r  K 1  a r e  g i v e n  f o r  u s e  wi th  E n g l i s h  u n i t s  s o  e q u a t i o n  (1 )  w i l l  be 
r e f e r r e d  t o  as t h e  E n g l i s h  form e q 3 a t i o n .  

killere Q i s  t h e  d i s c h a r g e  r a t e  
W i s  t h e  f lumc wid th  
h a  i s  t h e  upst ream head 

7'0 c o n v e r t  t o  t h e  m e t r i c  systcln cach  l e n g t ! ~  dimi.nsion m u s t  be  mu1 t  i p l i c d  
by 3 .281 ,  t h e  number o f  f e e t  i n  a  met c r .  Thus:  

3  1 .025  Qhl(3. 281) = 4(WM x 3.281)  (ha * 3 .281) . ? .  (2)  

where TI i s  a  s u b s c r i p t  d e n o t i n g  i n e t r i c  u n i t s  

For t h e  s m a l l e r  f lumes  i t  i s  sometimes c o n v e n i e n t  t o  e x p r e s s  t h e  d i s -  
c h a r g e  i n  l i t e r s  p e r  second and t h e  head i n  c e n t i m e t e r s .  I n  t h e s e  u n i t s  
e q u a t i o n  - 2  becomes: 

where Q i s  d i s c h a r g e  i n  l i t e r s  p e r  second 
H i s  t h e  upst ream head i n  c e n t i m e t e r s  

a  

The e q u a t i o n  g i v e n  i n  B u l l e t i n  120 f o r  submerged f low th rough  a  c u t -  
t h r o a t  f lume i s  : 

x 

I- l o g  hb ) "2 

where hb i s  t h e  downstream head 

O t h e r  t e rms  a r e  a s  p r e v i o u s l y  de fned  e q u a t i o n  (5 )  w i l l  be  termed t h e  
"Engl i sh  e q u a t i o n  f o r  t h e  same r e a s o n  g i v e n  f o r  e q u a t i o n  ( 1 ) .  The m e t r j  c  
form o f  t h i s  e q u a t i o n  i s :  

E q u a t i o n s  f o r  t h e  r e l a t i o n s h i p s  between n i ,  n2 ,  K1 o r  K 2  and flume 
l e n g t h  were d e r i v e d  t o  s u p p l a n t  t h e  c u r v e s  p r o v i d e d  i n  B u l l e t i n  120.  The 
p r o c e d u r e  f o r  t h e  d e r i v a t i o n  was t o  p i c k  two p a i r s  o f  v a l u e s  from t h e  c u r v e  
and t o  s u b s t i t u t e  them i n t o  t h e  g e n e r a l  form o f  t h e  e q u a t i o n .  S imul taneous  
s o l u t i o n  o f  t h e  two e q u a t i o n s  t h u s  o b t a i n e d  y i e l d e d  t h e  d e s i r e d  r e l a t i o n s h i p .  



For er,z.mple f o r  K 1 :  

The g e n e r a l  e q u a t i o n  b e s t  d e s c r i b i n g  t h e  r e l a t i o n s h i p  between K and L i s :  
1 

The s u b s t i t u t i o n  and s o l u t i o n  y i e l d  t h e  f o l l o w i n g  e q u a t i o n :  

where L i s  f lume l e n g t h  i n  m e t e r s  

The e q u a t i o n  f o r  n  i s  o f  t h e  same g e n e r a l  form a s  f o r  K , .  A s i m i l a r  
1 

s o l u t i o n  y i e l d s :  

The e q u a t i o n  f o r  K 2  and n  a r e  o f  d i f f e r e n t  form. S o l u t i o n  y i e l d s :  
2  

For  e q u a t i o n s  7 , 8 , 9  and 10 t h e  limits o f  a p p l i c a b i l i t y  a r e :  

0 . 4 6  < L < 2 . 7 4  m e t e r s .  - - 

Equa t ions  7 , 8 , 9  and 10 w i l l  y i e l d  v a l u e s  f o r  c o e f f i c i e n t  o r  exponen ts  
which a r e  w i t h i n  1% o f  t h e  c h a r t  v a l u e s  f o r  f lumes 1 mete r  o r  l o n g e r .  
For  f lumes 0 . 5  meter  long t h e  e r r o r  i s  l a r g e r ,  t h e  e r r o r  b e i n g :  

C o e f f i c i e n t  
o  r E r r o r  

Exponent % 

' P o s i t i v e  i n d i c a t e s  t h a t  t h e  c a l c u l a t e d  v a l u e  i s  l a r g e r  t h a n  t h e  c h a r t  



Equations (3) and (6) are for free flow and submerged flow respectively 
the submergence ratio (Hb) at which the flow changes from free to submerged 

is the transition subm@iJnce, S . CSU Technical Bulleiin provides a curve 
1 - I 

showing S as a function of flumi length. Equations defining this relationship 
t 

1 
have been derived in this study. For the two systems of units they are: I - I 

In Enelish units 

where L is flume length in feet 

In Metric units 

where L is flume length in meters 

The limits of applicability of equation (12) are the sane as given for 
equations (7) to (10). 

The St values calculated by equation (12) are within 2% of values given 
by the curve or tabulation in Bulletin 120. The comparison of the values is 
given in the following table: 

Length L Bulletin Curve 
Values 

Calculated Values 



FLUME LENGTH, L, IN METERS 

6.0 

- 
Y ,-.- 5.0 
z 
w 
LZ 
LL 
LL 
W 

4.0-' 

I 
I- 
0 
z 
W 
3.0 

W 
2 
3 
A 
LL, 

3 20- 
0 
A 
LL 

W 
W 
CK 
IJ- 10.- 

0 

1 ,O 2 .O 3.0 
I,-- I-------T--- 

I- -- r 

- - 21 

*- 

- - 2.0 

- - - - - -  
- 1.9 - 

c 
- - -  ----- 

W 

- 

X 
W 

W 
W 
Cr 
LL  

I 
I 

I 

I 1 
- - - - - - . - .  L- - . - - - -  1- - -- -- 1 --- - - - -  1- - - - - -__ ,  

0 2P 4.0 6.0 89 10.0 
FI-UME LENGTH, L, IN FEET 



FLUME LENGTH, L, IN METERS 

FLUME LENGTH,L, IN FEET 



Flume Length , L ,  in feet 
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lNPUT DATA 
/ Cut th roa t  flume # ,  
farm #, d a t e ,  flume / l eng th ,  flume width,  

/ a r e a  se rved  
L- P.Z~-J~_?~* 

I 

I ; d a t a  s e t ,  
! # I  Y( I ) , i  
IH(I ) ,  / 
! G ( U  

.--- '2--I 

... f r ee \ .  
j f low? *\ 

Free  i Sub- 
Flow ' ! : : merged 
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A Computer - Progra,m 

A computer program h a s  been p r epa red  f o r  t h e  HP 9825. The d e t a i l s  a r e  
p r e s e n t e d  i n  t h i s  s e c t i o n .  

USER I NS'TRUC'TIONS -- ------ 

* Tape #fl 

1. When "CUTTHROAT FLUME NUMBERt1 i s  d i s p l a y e d :  

a .  En te r  d c s i r e d  flume number 

b .  Press CONTINUE 

2 .  When "Farm No." i s  d i s p l a y e d :  

a .  En t e r  d e s i r e d  Farm Number 

b .  P r e s s  CONTINUE 

3 .  Kl,en " 1 ) i l t  e DDbLhlYY" i s d i splngcd : 

a .  En te r  d c s i r e d  Date D j s  day ,  PI i s  1110nth and Y i s  year 

b .  P r e s s  CONTINUE 

4 .  When "flume l eng th  i n  meters"  i s  d i s p l a y e d :  

a .  En t e r  d e s i r e d  flume l e n g t h  

b .  P r e s s  CON'TINUE 



5. Nhen "flume t h r e a t  width i n  meters" i s  d isp layed:  

a .  Enter  d e s i r e d  t h r e a t  width 

b. Press  CONTINUE 

6. When "area served i n  square  meters" i s  d isp layed:  

a .  Enter  t h e  d e s i r e d  a r e a  

b. P res s  CONTINUE 

7. When ''number of  a d d i t i o n a l  d a t a  poin ts"  is d isp layed:  

a. Enter  d e s i r e d  t h e  number of  p o i n t s  

b. Press  CONTlNUE 

8. I .  When "Time" i s  d isp layed  : 

a .  Enter  d e s i r e d  t h e  t ime " i f  t h e  time 10 and 35 mints .  a.m. e n t e r  10.35. 
i f  t h e  t ime 2 and 45 p.m. e n t e r  14 .45  

b.  Press  CONTINUE 

11..  When "ha" is d isp layed:  

a. Enter d e s i r e d  t h e  U.S.L. 

b .  Press CONTINUE 

111. When "hb" i s  di  splayed:  

a .  Enter  des i r ed  t h e  D.S.L. 

b .  Press  CONTINUE 

9. I f  "Time" i s  d isp layed;  r e p e a t  s t e p  # 8 .  

10. \\'hen "Changes ?, l=Yes, O=NoW i s  d isp layed:  

Yes a-  Enter 1 

b- CONTINUE 

c- d isp layed  "data s e t  110. I ; Enter  s e t  # 

d- d isp layed  Y(#)? ;Enter  Time h r .  sec. 
disp layed  l i (#)?  ;Enter  U.S.L. ha 
displayed G(#)? ;En te r  D.S.L. hb 



No a -  Enter  0  

h- CONTINUE 

11. When " f r e e  flow (hb/ha<.7) y e s = l ,  no=Ott i s  d isp layed  

check on t h e  output  r e s u l t  on t h e  t a p e  p r i n t e r  

b- CONTINUE 



HEWLETT - PAKARD Programming 

HP 33E and HP 25 

For used HP 25 or HP 33E Calculators, will be helping with table before or 
calculate the coefficient by using functions 7, 8, 9, 10 and 12, also calculate 

and K K I L a  /TJ 

Hb ) ENTER j 

H a INPUT 



f  - (XzY) o r  (X<Y) 

GTO 35 

RCL 4 

RCL 1 

f  3  

RCL 0 

X 

S T 0  4 
3  

R / S  ( t h e  number d i s p e a r  = Q d ischarge  m t  / s e c )  +- no. of p t  

2 (1 i f  used HP 33E o r  2 i f  used HP 25) 

f  - (X>Y) XLY 

GTO 24 

RCL 4 

S T 0  6 

GTO 00 

RCL 4 

RCL 6 

2 

- 
R/S +- T i m e  (Second) ( d i f f .  t ime b e t .  2 p t s )  

X 

S T 0  + 7 

RCL 4 

S T 0  6 

GTO 00 

XSY 

f  2 o r  8 ( log)  2 i f  used 33E o r  8 i f  used 25 



CHS 

RCL 3 

f 3 (yX) 

g 3 o r  R +  ( l /X) 3 i f  used 33E or R+ i f  used 25 

RCL 4 

RCL 5 

RCL 1 

f 3 (yX) 

X 

RCL 2 

X 

GTO 16 

1 .  STRUCTURE 

2 .  H 
a 

ENTER 

Hb 

R/ S 

3.  # o f  points  

R/ S 

4 .  i f  # o f  points  = 1 

repeat 2 .  

5 .  Time i n  s e c .  R/S 

6 .  repeat  2 



3 
a t  t h e  end RCL 7  r ; i l l  g e t  on t o t a l  d i scha rge  m t  i f  mul . t ipl ied by 100 and 
d i v i s i o n  on a r e a  i n  square  meter w i l l  g e t  on depth  i n  cen t ime te r s .  

HEWLETT-PAKARD Progran 

For HP 67 6 HP 97 

f LBL A 

DSP 5 DSP 5 



4 

4 

8 

RCL 9 

4 

0 

5 

RCL 9 

S T 0  + 1 

RCL 9 

f LN 

X 

CHS 

S T 0  + 2 

RCL 9 

4 

4 

8 

RCL 9 

4 

0 

5 

RCL 9 

S T 0  + 1 

RCL 9 

LN 

X 

CHS 

S T 0  + 2 

6 

4 

RCL 9 



CHS 

S T 0  + 3 

RCL 3 

RCL 9 

RCL 9 
2 

g x  

6 

9 

X 

CHS 

S T 0  + 4 

RCL 9 
2 

g x  

- 
CHS 

RCL 3 

1 

8 

8 

7 

RCL 9 

RCL 9 

X 
2 

CHS 

S T 0  + 4 

RCL 9 

X 
2 



S T 0  + 4 

RCL 8 

1 

RCL 1 

1 

RCL 8 

X 

RCL 0 

X 

S T 0  0 

RCL 8 

RCL 8 

0 

2 

5 

Y 
ST0 8 

RCL 1 

1 

RCL 8 

X 

RCL 0 

X 

S T 0  0 

RCL 8 



RCL 2 

X 

S T 0  2 

RCL 4 

S T 0  9 

RNT 

f LBL B 

h SPACE 

S T 0  5 

h R s  

S T 0  4 

f -x-  

+ 
f P ~ S  

S T 0  1 

+ 
S T 0  2 

f P ~ S  

RCL S 

f -x-  

RCL 4 

€! X'Y 

GTO C 

RCL 4 

RCL 1 

h yX 

RCL 0 

X 

S T 0  4 

f LBL D 

2 C L  2 

X 

S T 0  2 

RCL 4 

S T 0  9 

RNT 

LBL B 

f SPACE 

S T 0  5 

R + 
S T 0  4 

P R I N T  x 

s 
S T 0  2 

f PSS 
RCL 5 

P R I N T  x 

RCL 4 

GTO C 

RCL 4 

RCL 1 
X 

Y 

RCL 0 



f -x- 

f PSS 
. RCL 2 

f PSS 
1 

g X#Y 

GTO E 

0 

R C L  4 

RTN 

f L B L  E 

R C L  4 

RCL 6 

- 
f PSS 
R C L  1 

f P ~ S  

X 

6 

0 

X 

ST0 + 7 

RCL 4 

ST0 6 

RCL 7 

f -x- 

RTN 

PRINT x 

f rSs 
. RCL 2 

f P;S 

1 

f x#y 

GTO E 

0 

ST0 7 

RCL 4 

ST0 6 

RTN 

LBL E 

RCL 4 

RCL 6 

+ 
2 

- 
f PSS 
RCL 1 

f P ~ S  

X 

6 

0 

X 

ST0 + 7 

RCL 4 

ST0 6 

RCL 7 

PRINT x 

RTN 



f LBL C 

h xSy 

f LOG 

CHS 

RCL 3 

h yX 

RCL 4 

RCL 5 

RCL 1 

h yX 

X 

RCL 2 

GTO D 

STRUCTURE 

* Load a program 

1- Lenth i n  meter ENTER 

Cut throa t  i n  meter 

2- Press  A 

3- # o f  po in t  ENTER 

time i n  minutes ENTER 

U.S.L. H i n  meters  ENTER 
a 

D.S.L. H i n  meters  b 
4- Press  B 

5- REPEAT 3 and 4 

if f i n i s h e d  

LBL C 

X(Y 

f LOG 

CHS 

RCL 3 
X 

Y 

RCL 4 

RCL 5 

RCL 1 

Y 

RCL 2 

GTO D 



7- Area i n  square meter 

8- p r e s s  . - 
t o  ge t  an D I P T H  i n  Cantimeter 

Example 

Flume 

# of  po in t  

ENTER 

1 

ENTER 

0 

ENTER 

.ll 

ENTER 

- 0 6  

B 

90 cm x 20 cm 

U.S.L. H cm D . S . L .  H crn 
a b 

11 6 

8.5 7 

10 8.5 

11.5  10 

11 10 

11 10 

10 9 

11 5 

11 5.5 

10 6 

2 

ENTER 

10 

ENTER 

.085 

ENTER 

.07 

B 

3 . . . . .  
ENTER 

10 

ENTER 

.1 

ENTER 

.085 

B 

. .10 

ENTER 

10 

ENTER 

.1 

ENTER 

.06 

B 

a r e a  525.3 m t  
2 

Time 

- 
f  b i s p l a c e  

P R I N T  x 
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INTRODUCTION 

Rice product ion i n  Egypt s t a r t e d  about 100 years  ago wi th  t h e  reclamation 

of s a l i n e  s o i l s  i n  t h e  North Del ta .  Continuous f looding  of f i e l d s  produced 

r i c e  c rops  and a t  t h e  same time leached s a l t s  from t h e  s o i l  p r o f i l e .  The r i c e  

was broadcas t  d i r e c t l y  i n t o  t h e  s o i l .  

The s a l t s  were g radua l ly  leached t o  lower l e v e l s  i n  t h e  s o i l  p r o f i l e .  

Then h igher  y i e l d i n g  r i c e  a r i t i e s ,  a l though l e s s  s a l t  t o l e r a n t ,  were i n t r o -  

duced and t h e  farmers r a p i d l y  increased  r i c e  product ion.  I t  was then observed 

t h a t  t h e  l i m i t i n g  f a c t o r  t o  r i c e  product ion was shor tage  o f  water .  The d e l i v e r y  

cana l s  d i d  n o t  have s u f f i c i e n t  c r o s s  s e c t i o n  t o  c a r r y  an  amount of  water  t o  

accommodate continuous f looding  of a l l  t h e  r i c e  f i e l d s .  

In 1945 E l  Belkeanee introduced t h e  technique of  t r a n s p l a n t i n g  r i c e  

seed l ings  i n  puddled s o i l .  The r i c e  f i e l d s  were puddled wi th  animal drawn 

f l o a t s  p r i o r  t o  p l a n t i n g  r i c e .  This  broke down t h e  s o i l  s t r u c t u r e  and reduced 

t h e  i n f i l t r a t i o n  r a t e  saving about 18% of t h e  water t h a t  had been used i n  t h e  

o l d e r  methods o f  r i c e  c u l t u r e . '  Tota l  water use  e f f i c i e n c y  increased  from 

1/ The au thor s  a r e  Team Leader and Agronomist, Team Economist and Main Office - 
Economist r e s p e c t i v e l y ,  Egypt Water Use and Management P ro jec t  (EWUP), 

Cai ro ,  A.R.E .  

2/ G i b a l l i  and Mahrous, "Water Requirements o f  Rice a t  t h e  North Delta ,"  - 
First Conference o f  Rice, Cairo,  Egypt, 1970. 



- 0.374 kg. o f  r i c e  produced pcr cubic  mctcr o f  w o t  c r  used ~ ~ n d e r  t h e  old atethod 

t o  0.601. 

Egypt c u r r e n t l y  produces about 1 m i l l i o n  feddans o f  r i c e  anmlal ly using 

t h e  method o f  t r a n s p l a n t i n g  on puddled s o i l .  However because of increas ing  

labor  c o s t s  some farmers a r e  going back t o  t h e  o l d e r  dry  seeding method which 

i s  expected t o  i n c r e a s e  t h e  annual water duty  pe r  feddan from 8,000 cubic 

meters  t o  10,000. The d r y  method i s  a l s o  expected t o  reduce y i e l d s .  

In o rde r  t o  g e t  q u a n t i t a t i v e  d a t a  regard ing  t h i s  problem EWUP personnel 

conducted a f i e l d  t r i a l  dur ing  t h e  summer of 1979 a t  i t s  f i e l d  s i t e  a t  Abou 

Raia Vi l l age  i n  Kafr E l  Sheikh Governorate. 

RICE PRODUCTION AT ABOU RAIA 

Rice i s  an important  crop i n  t h e  a r e a  served by t h e  Abou Raia Cooperative. 

A s  shown i n  Table 1 it  occupied t h e  l a r g e s t  a r e a  of  land dur ing  t h e  1979 

summer season and y ie lded  t h e  l a r g e s t  r e t u r n  ( f i n a n c i a l  va lue)  t o  farmers.  Only 
1/ co t ton  exceeded it i n  "economic valueH.- 

Unfortunately r i c e  product ion a t  Abou Raia i s  becoming inc reas ing ly  

uneconomical due t o  high c o s t s  and low r e t u r n s .  Crop e n t e r p r i s e  r e p o r t s  pre-  

pared by EWUP s c i e n t i s t s  i n  1978 ind ica t ed  t h a t  r i c e  ranked near  t h e  bottom 
2 / i n  terms of  r e t u r n s  t o  farmers per  feddan f o r  each month it occupied t h e  land.- 

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

1/ F inanc ia l  va lue  r e f l e c t s  p r i c e  a c t u a l l y  pa id  and received by farmers a s  - 
inf luenced by s u b s i d i e s  and government administered p r i c e s .  Economic 

va lue  r e f l e c t s  world market p r i c e  minus t h e  marketing and t r a n s p o r t a t i o n  

c o s t s  between t h e  Egyptian "farm g a t e t t  and t h e  i n t e r n a t i o n a l  market 

r e c e i v i n g  c e n t e r .  

2/ From unpublished EWUP d a t a  c o l l e c t e d  f o r  problem i d e n t i f i c a t i o n  s t u d i e s  - 
a t  Abou Raia. 



Only wheat had lower returns. Considering thaz it is produced during the best 

months of the summer growing season farmers complain that the returns are too 

low to justify producing this crop. The net returns for major crops produced 

at the EWUP Abou Raia field site in 1979 are shown in Table 2. 

Subsequent studies completed in late 1979 by Farouk Abdel A1 and students 

from Kafr El Sheikh University show even lower net returns from rice production. 

Table 3 indicates that net returns (returns above all costs) are negative 

L.E. 37.16. Since the date of completing that study rice prices to farmers 

have been increased to L.E. 70.0 per tonne. This may somewhat alleviate the 

cost-price squeeze but it should also be recognized that the costs to the 

farmer are continually increasing. 

Data from Table 3 indicate that pulling seedlings from the nursery and 

transplanting them requires 48 hours of labor per feddan. This represents 

17 percent of the total labor required for producing and harvesting a crop of 

rice. 

. Farmers report it is currently very difficult to find laborers to pull 

rice from nurseries and transplant it. Apparently many laborers have left 

the villages in the vicinity of Abou Raia for jobs in other Arab countries and 

industrial areas of Egypt. Farmers also report that the laborers who remain 

are no longer willing to work long days as in former times. Labor demands are 

at a peak in June and July, the months normally devoted to transplanting rice. 

This drives up the wage rate on a seasonal basis as shown in Figure 1. 

The labor costs shown in Table 3 seem to reflect relatively low-paid 

family labor. Recent experience with commercial labor crews indicates the wage 

rate per hour should be at least L.E. 0.31 per hour. At this rate the cost of 

pulling seedlings from the nursery and transplanting is nearly L.E. 15.0 per 

feddan (L.E. 0.31 x 48 hours = L.E. 14.88). The average length of day worked 

is five hours. 

. . ./. . . 



Table 1: Production and Value of hlajor Crops Grown at Abou Raia 

Cooperative, Kafr El Sheikh Governorate, 1979. 

I 
-- ---- -- 

Crop 
- 

Summer Season: 

Cotton 

Maize 

Rice 

Winter Season: 

Berseem, long season 

Berseem, short season 

Flax 

\$TI ea t 

Broad beans 

Number o f  Estimated Value 
. . - .. - . -. - - - -. - . .  - -- -- .. -- 

Feddazs Ecorlomic Financial 
-- -.--. - - - - - 

feddans T L a E - - l  L . E .  

- -- -- - - 

Source: EWUP problem identification studies. 

Table 2: Average Net Return per Feddan Crop-Month at Abou Raia in 1978. 

~ 

Crop Average Net Return Per Month 

Cot ton 

Maize 

Rice 

Berseem, long season 

Flax 

Wheat 

Broad beans 

L.E. 
7.2 

Source: EWUP problem identification studies. 
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MON'I'IIS 
. . . . .  

F i g u r e  1. ~ v e r a g e  Wage H a t e s  [or Farm Labor a t  K a f r  El Sheikh, 1 9 7 8  

Source: EWUP problem identification studies. 



Within this context a field experiment was designed to evaluate rice 

production under alternative methods of planting seeds or t.ransplanting 

seedlings. The objectives of the experiment were to compare (1) production 

costs, (2) yields and (3) requirements for slternative methods of planting 

seeds and seedlings. 

EXPERIMENTAL DESIGN 

A plot of land near Drain #7 at Abou Raia Village was obtained through 

the cooperation of a local farmer. This plot, containing 4.27 feddans, was 

plowed and leveled before being divided into 10 strips as shown in Figure 2. 

Strips 2, 6 and 10 wereprovtded extra plowing before leveling in order to 

prepare a better seedbed for dry seeding (treatment B). 

Treatment A, applied to strips 1, 5 and 9 consisted of traditional 

transplanting. The strips were puddled before pulling the nursery seedlings which 

were transplanted manually. 

b 

Treatment B consisted of drilling, with E W P  tractor and drill, dry seed 

into dry granulated soil in strips 2, 6 and 10. Before seeding the strips 

were smoothed with animals and a wooden float. These strips were then irrigated 

frequently while the seeds germinated and began their growth. 

Treatment C was applied to strips 3 and 7. Pre-germinated seeds were 

planted in puddl.ed soil with a row seeder, pulled and operated manually. 

The row seeder was developed by the International Rice Research Institute(IRR1). 

Treatment D, applied to strips 4 and 8, utilized a Japanese made mechanical 

transplanter to place the seeds in puddled soil. 

After the seedlings were established each strip was treated the same 

throughout the remainder of the growing season. Each strip was irrigated as 

. . . / .  . . 



I 
Strip 

Size 
in 

Feddans .43 .47 .42 .44 .37 .41 .48 .42 .41 .42 

i 
I 
I 

1 Treatment Description 

Traditional manual transplanting of seed1i;lgs ! 
in puddled soil. 

I / 
Drilling dry seed on dry granulated soil. 

I 

I C Drilling pre-germinated seeds on puddled soil. 1 , . i 
D Power transplanting of seedlings in puddled 

soil. -- - -- - - - - - - - - - -- --.-- -- -. .- - - -- -- -------- - -1 

Figure 2: Layout of the Rice Seeding Trial at Abou Raia Coop., 

Kafr El Sheikh Governorate. 



neces sa ry  t o  keep t h e  base  of t h e  p l a n t s  submerged i n  water .  I r r i g a t i o n  water  

was measured a t  each a p p l i c a t i o n .  

RESULTS OF 'I'REA'l'MENTS 

The product ion  c o s t s  and y i e l d s  a r e  sumarized i n  Table  4 .  Note t h e  

a d d i t i o n a l  c o s t s  f o r  plowing and smoothing f o r  t r ea tmen t  B.  Only t r ea tmen t s  

A, C and D inc luded  puddl ing.  The amount and c o s t  o f  seed f o r  each t rea tment  

v a r i e d  somewhat. 

For t rea tment  A t h e  c o s t  o f  removing s e e d l i n g s  from t h e  nursery  and t r a n s -  

p l a n t i n g  them was L . E .  6 . 0  and L . E .  9 .0  r e s p e c t i v e l y .  Th i s  was based on a c t u a l  

c o s t  f o r  h i r e d  l a b o r .  

The seeding  c o s t  f o r  t rea tment  B was es t imated  a t  L . E .  2.57 per  feddan 

us ing  d a t a  from EWUP machinery c o s t  s t u d i e s .  T h i s  work r equ i r ed  1 hour p e r  

feddan o f  man and machine t ime.  EWUP p r o j e c t  equipment was used t o  do t h e  

work because  machinery f o r  r i c e  seed ing  i s  n o t  c u r r e n t l y  a v a i l a b l e  through 

government o r  commercial sources .  

Treatment C ,  u t i l i z i n g  t h e  IRRI row seede r ,  was t h e  lowest c o s t  method 

o f  seed ing .  I t  r e q u i r e d  1 . 5  hours  t o  seed one feddan.  Using p r e v a i l i n g  wage 

r a t e s  we e s t ima ted  t h e  t o t a l  c o s t  o f  t h i s  o p e r a t i o n  t o  be  L . E .  0.92 p e r  feddan.  

Treatment D r e q u i r e d  fou r  hours  o f  p l a n t i n g  t ime  us ing  t h e  two-row mechanical 

t r a n s p l a n t e r .  Assuming t h i s  t r a n s p l a n t e r  would b e  used 300 hours  p e r  yea r  we 

e s t ima ted  t h e  c o s t  p e r  feddan a t  L . E .  5 . 1 1 ( s e e  page 15 ) .  

A f t e r  t h e  t r a n s p l a n t i n g  o r  seed ing  o p e r a t i o n ,  a l l  c o s t s  f o r  each t r ea tmen t  

were c o n s t a n t .  The small  d i f f e r e n c e  f o r  h a r v e s t i n g  and handl ing due t o  v a r i a -  

t i o n s  i n  y i e l d  pe r  feddan were no t  measurable .  

. . ./. . . 



Table 4: Sunrnary of Costs and Returns from One Feddan of Four Systems 

of Seeding or Transplanting Rice. 

Items 

Variable Costs (per feddan) 

Plowing 

Leveling 

Puddling 

Smoothing 

Seeds 

Removing Seedlings from nursery 

Seeding and transplanting 

Weeding, manually 

Weeding with chemicals 

Fertilizer 

Irrigation 

Harvesting 

Transporting to village 

Threshing 

Winnowing 

I Total Variable Costs 

( Fixed Cost of Land and Mgmt. 

Total Costs I-- 
---- 

Value of Grain and Straw at 

Financial Prices 

Return Above Costs (per feddan) 

Treatments 

---T-T7-T D 

1/ Based on using a two-row transplanter 300 hours per year. - 



The average yields per feddan for grain and straw from the four t.rcatnwnts 

are shown .below. 

Grain -- Straw - -- 

Treatment A 1.68 tonne~ 4.86 tonne~ 

Treatment B 1.41 tonnes 3.65 tonnes 

Treatment C 1.53 tonnes 4.34 tonnes 

Treatment D 2.08 tonnes 3.37 tonnes 

Using financial prices L.E. 65.0 per tonne for rice grain and L.E. 4.0 per 

tonne for rice straw, the values of the crops produced per feddan for each treat- 

ment are shown in Table 4. The return above cost is greatest for treatment D 

with C, A and B following in that order. 

The water applied during the season was measured and is reported in Table 5. 

As expected treatment B, drilling seeds in dry soil, required the most water. 

Treatment D required the least due to savings in production of nursery seedlings. 

Table 5: Average Water Applied per Feddan of Rice According to Specified 

Treatments. 

Nursery 

Field 

Total 

I Percentage 1 0 0 %  I 125% I 113% ( 8 8 F l  

Treatments 

A 

1,500 

6,500 

8,000 

B 

- 

10,000 

10,000 
---- -- 

C 

- 

9,000 

8,000 

D 
- 

500 

6,500 

7,000 
--- 



'THE MECHANICAL RICE 'TRANSPLANTER 

. . 
Since the cost-return analysis of the field trial shows substantial gains 

in favor of the rice transplanter (treatment D) it is appropriate to give 

additional information about this machine. This will provide the reader with 

a basis for making judgements about its potential for Egypt. 

The field trial was conducted with the use of a transplantjng machine 

loaned to E W P  by Tanta Motors, a machine supply firm located at the city of 

Tanta. The Japanese Mitsubishi model MP206, 2-row transplanter costs L.E. 1380 

and has a capacity of one-quarter feddan per hour. Cost and performance 

specifications of the transplanter are shown in Table 6. 

The cost and performance specifications were subjected to analysis as 

shown in Table 7 and Figure 3. If we assume the transplanter is used 6 hours 

per day for 50 days, 300 hours each season, we can see from Table 7 that the 

cost per feddan would be L.E. 5.107. At this rate the transplanter could be 

used on a total of 75 feddans per planting season. 

If one assumes a shorter season or shorter working hours per day the 

appropriate cost figures can be found in Table 7. 

1 
Figure 3 shows that the cost per feddan declines as the number of feddans 

served per year increases. For any number of feddans greater than 9.18 the 

2-row planter is less costly than doing the work manually. This so called 

"break-even point" can be determined by the following formula: 

Annual Fixed Cost 
(1) Break-even Feddans = I 

I Manual Rate per Feddan - Variable Cost of Machine/Feddan 1 



Table 6: B a s i c  Data For 2-Row R i c e  Transplanter. 

.----.-...-.--.-..p---.--------.--. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 .  Name of machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. Make 

3. Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 .  S i z e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Power Source 
--- 

A * 
1. Date p repa r ing  d a t a  (day/month/year) . . . . . . . . . . . . . . . . .  
2 .  Present  replacement p r i c e  i n  Egypt L . E .  .............. 
3. Wearout l i f e  i n  hours  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  4 .  Av. expected r e p a i r  c o s t / h r .  L . E .  

5 .  Fuel consumption/hr.  ................................. 
6 .  Fuel c o s t / l i t e r  L . E .  ................................ 
7. O i l  cost / lOO/hr.  L . E .  ............................... 
8. Grease cos t /100 h r .  L . E .  ............................ 
9 .  E l e c t r i c  power r equ i red /h r .  kw ...................... 

10. E l e c t r i c  cost/kw L . E .  ................................ 
........... 11. Salvage va lue ,  a t  end of  wearout l i f e  L . E .  

................ 1 2 .  Annual t a x e s ,  l i c e n s e  and permi t  L .E .  

13. I n t e r e s t  r a t e  i n  percent  ............................. 
.......... 14. Operator  c o s t  pe r  h r .  L . E .  2 l a b o r e r s  @ .30 

...................................... 15.  Hrs. per  feddan 

16 ,  Cubic meter per  h r .  .................................. 
a17. Animal Power Cos t /hr .  L .E .  .......................... 

-- -. 



FEDDANS ' 

F i g u r e  3 :  Unit Cost per F e d d a n f o r  2-Row Rice Transpianter. 
. - - - - . . . - - - . . . 



Table 7: Cost Analysis for Rice Planter. 
HhKEMITSUbISHl  HODEL Mt' 2 0 6  S 1 7 t  2 KOU 
;'I )I-I:,,;~ ! ;I)!::~I .:.: GA30L IN:: 

DATA PRLPARINC D f h E :  3/ 3/UO 
?llL:;CHf R::PLACL'I.I::tlf P R I C C  (N CI;YP r 13:lO.OOO 
WEAR OUT L I F E  1N t1OUicS 1 4 4 0 0 . 0 0 0  
AVr1;lCGL (IXPEC rzo  ;~CPAIR cos r :*ZR I~UIIII :LC u . 2 0 0  
FULL COP4SUMPTl ON L I T E R S  PER IlUUR 0 . 2 5 0  
TU:il. COST P:S:t I. ( !:-.:I :I :: 11.120 
O I L  COST YLR 1 0 0  HOURS:LE 11.500 
GR:I:GK c w r  PER 1 0 0  :IIIII;(!;:I.:: o . i o a  

AN. t:OURS kNNUkL DLPRECIA. REPk1I;S POWtk' 
o r  u : ~  ;. (;(:.,I) I:I):; f cos r 

10  1 0 3 . 5 0 0  0 . 7 5 8  2 . 0 0 0  0 . 3 0 0  
2 0  10.1.500 1 , 7 1 7  4 .000  0  .GUO 
5 0  1 0 3 . 5 0 0  2 .  C75 6 . 0 0 0  0 . 9 0 0  
4 0  i O J . ' j O O  3 . 3 5 3  3 . 0 0 0  1 .:!00 
5 0  1 0 3 . 5 0 0  4 . 7 9 2  10.UOO . 5 0 0  
5 0  l O J . 5 0 0  5 .750  119.000 1 , 3 0 0  
7 0  1 0 3 . 5 0 0  6 . 7 0 8  1 4 . 0 0 0  2 . 1 0 0  
:lU lOJ.;OO 7 . 5 6 7  16.UOO 2 .  bU0 
5'0 1 0 3 . 5 0 0  C . 1 2 5  1 8 . 0 0 0  2 . 7 0 0  

1 0 0  tO3:;UII '> . '21.5 2 0 . 0 0 0  J. 0011 
. . -~ - 2 0 0  1 0 3 . 5 0 0  1 9 . 1 6 7  4 0 . 0 0 0  t .  0 0 0  

5 0 0  10.3 :;oo . 47:)17 1 0 0 .  un0  t 5 .  0 0 0  
- 6 0 0  1 0 3 . 5 0 0  5 7 . 5 0 0  1 2 0 . 0 0 0  10.DUO 

7 0 0  lUJ.';OO !J/. 0 3 3  1 4 0  . I1 1) 1) 2 1 . 0 0 0  
COO 1 0 3 . 5 0 0  7 6 . 6 6 7  1 6 0 . 0 0 0  2 4 . 0 0 0  
') 0  0  lD.J.'jOO :IS. 2 5 0  1:JO. 000  2 7 . 0 0 0  

i O 0 0  1 0 3 . 5 0 0  V S . 0 3 3  2 0 0 . 0 0 0  3 0 . 0 0 0  

5 . 0 0  
1 0 . 0 0  
1 5 . 0 0  
2 0 . 0 0  
2'i.OO 
5 0 . 0 0  

t 1 ) O .  00 
1 5 0 . 0 0  
;200. 00  
251). 00  
IOU. OU 
3 5 0  - 0 0  
4 l ) n  . 00  

ONNUAl. 
f IXED LOST 

1oJ:;oo 
1 0 3 . 5 0 0  
1OJ:;UO 
1 0 5 . 5 0 0  
i o J . 5 0 0  
1 0 3 . 5 0 0  
l O J . 5 0 0  
1 0 3 . 5 0 0  
1 0 5 . 5 0 0  
102,.500 
1 0 3 . 5 9 0  
i o a . 5 0 0  
10.1:;oo 

RL';'AI:?!; 

coa 
8.OUO 

i;?. UUU 
1 6 . 0 0 0  
20.1)UO 
4 0 . 0 0 0  
u u . o O l l  

i 2 0 . 0 0 0  
1!~0.000 
i ' 08  .OD0 
240.001) 
2 8 0 .  OUO 
121). 0 0 0  

COST 
r m  

1 .i'U(1 
1 .:JUO 
2 . 6 0 0  
.J. o u n  
f.. 000  
12. ouo  
I L : . ~ o o  
2,). 0 0 0  
3 0 .  lllJ0 
JL.  l1lJO 
4:'. U00 
43. 0 0 0  

SALVAGE VALUE k1 END UF WLkC uU1 L l F L  ILE 
ANNUIS!. r ~ x : i s  , L [(:EN:;:: Arlo PCRMIT : LI: 
I N 1  EREST RATE 
OPERATOR CI):; l' ;I:..:\ ;I , .  . :I :: 
H r s  PER FEDDAN 
CUBIC MET:i;I!; ;':<;( i~.. 
ANIHAL FOUER CDST/hr :LE 

OF'LRlll OK 
I:OS r 

1 . 0 0 0  
12.0UO 
10. UOO 
2 4 . 0 u o  
3 0 .  000 
J S . 0 0 0  
4 2 . 0 0 0  
43.000 
5 4 . 0 0 0  
6 0 .  O U O  

l O l  hl ANNUkL 
COST 

i 1 2 . 8 l L '  
l;?;!, 137 
1 3 i .  4 5 5  
1 4 U . 7 7 J  
l f 0 . 0 9 2  
153:llO 
I G E .  72L' 
1 1 3 . 0 4 7  
1 C7.365 
1"' 8 0.68.3 

1 2 0 . 0 0 0  
130.0UO 
2 4 0 . 0 0 0  
300.0110 
360.1100 
4 2 0 .  000  
4 8 0 . 0 0 0  
5 4 0 .  U U O  
6 0 0 .  000 

0 .0000  
u .0000  
0 .  (1000 
0 .0000 
0 .0000 
0 . 0 0 0 0  
0 .0000 
U .0000  
0 .  (1000 
0  . a000  
0 .  U O O O  

4 . '>'i5 0.01]00 
4 . 4 1 7  U. UOOO 
4 .  .117 0 .0000 
4 . 2 4 5  0 .  0000 . 
,I. 1 3 7  0 .  0000 
4 . 1 4 1  11. (1000 

CO5 f  /hr CO!; I .'c . II t 
0 . 0 0 0  0 .  0000 
O.UO0 0.  UOOO 
0 .  ouo U. 0000 
U. (100 0 .  U O O O  
0 . 0 0 0  0 .0000  
0.1100 0  . OOOU 
0 . 0 0 0  1). 0000  
0.  (100 11.  UOOU 
n .  o u o  u .  0 0 0 0  
0 .000  0 .  (1000 
i).UUO 0 . 0 0 0 0  
O . U O O  n . o o o o  
0  . C Q . l  0 .  0000  

BEST AVAILABLE COPY 



Using f i g u r e s  from Table 7 and assumingthemanual  r a t e o f t r a n s p l a n t i n g  one 

feddan i s  L . E .  15.0, we can compute BEF.as fo l lows:  

BEF = 
103.5 ----- = 9.18 feddans/year  

1/ 15.0 - 3.73- 

The break-even p o i n t ,  9.18 feddans, i n d i c a t e s  t h a t  i f  t h e  machine i s  t o  

be used on more than 9.18 feddans per  year  it w i l l  be l e s s  c o s t l y  than t r a n s -  

p l a n t i n g  manually. Note however, t h a t  t h i s  cons iders  only t h e  cos t  of t r a n s -  

p l a n t i n g .  Other f a c t o r s  such a s  change i n  seed requirement and y ie ld  w i l l  a l s o  

in f luence  t h e  break-even p o i n t .  The c o s t  of  seed f o r  machine p l an t ing  was 

s l i g h t l y  lower i n  t h e  f i e l d  t r i a l  (5.21 - 4.88 = 0.33) .  Also t h e  value o f  

g ra in  and s t raw increased  (L.E. 149 - 129 = L . E .  20).  The combination of  t h e s e  

two f a c t o r s  adds L .E .  20.33 t o  t h e  b e n e f i t s  i n  favor  of machine t r a n s p l a n t i n g .  

This  va lue  can be  added t o  t h e  denominator, a s  shown below and BEF changes 

accordingly.  

BEF = 
103.5 = 3.29 feddans/year  

20.33 + 15.00 - 3.73 

This  impl ies  t h a t  i f  t h e  y i e l d  i n c r e a s e s  and c o s t  advantages a r e  accounted 

f o r  it w i l l  be economically advantageous t o  use  t h e  machine t r a n s p l a n t e r  i f  i t  

can be used on more than 3.29 feddans pe r  year .  

SUMMARY, CONCLUSION AND CAUTION 

This  f i e l d  t r i a l  compares fou r  methods of  seeding r i c e ,  v i z .  (A) t r a d i t i o n a l  

manual t r a n s p l a n t i n g ,  (B) seeding i n  dry s o i l ,  (C) seeding i n  wet puddled s o i l  

I . . ./. . . 
. . . . . . . . . . . . . . . . . . . . . .  

1/ The v a r i a b l e  cost per  feddan i s  computed from numbers c i r c l e d  i n  Table 7 - 

L . E .  3.73 = 
1.917 + 4.000 + 0.600 + 0.120 + 12.000 - 

5 feddans 



and (D) machine transplanting. The returns above costs are highest for treatment 

D with C, A and B following in that order. 

Water-requirements were highest for treatment B, with treatment C, A and 

D following in that order. The savings in water between treatments B and D is 

3,000 cubic meters per feddan per season. 

The reader is cautioned that this trial represents only one year of 

research. Problems were noticed which will require additional study before 

any general recommendations can be made. . 

Matted seedlings for mechanical transplanting are easy to grow but they 

must be transplanted at a younger growth stage than nursery seedlings trans- 

planted by hand. Also the time allowance for using them, between the 10th - and 

14th - day of growth, is narrower than for nursery seedlings, 21st - to 35th - day. 
This intensifies the coordination needed between seedling production and 

transplanting. 

Additional study is needed to deteimine how this technology can be adapted 

into the farmer's total production system, the net effect on production of rice 

and other crops in the rotation, total water requirements, and coordination 

between seedling production and transplanting. 



S t a f f  Paper  #8 

CALCULATION OF MACHINERY COSTS 
FOR EGYPTIAN CONDITIONS 

Mohaned H a l e l ,  Bayomi Ahmed, G a m a l  Ayad, 
James L o f t i s ,  M,E, Quenemoen and 

R. J. McConnen 

The purpose o f  t h i s  r e p o r t  i s  t o  f a m i l i a r i z e  t h e  r eade r  w i t h  t h e  

methods developed by and used t o  c a l c u l a t e  machinery c o s t s  f o r  t h e  

Egypt ian Water Use P r o j e c t .  The c o s t s  a r e  ca lcu l . a ted  by us ing  a  program 

developed i n  Ca i ro  t o  b e  used on t h e  P r o j e c t ' s  HP9825A desk top  computer 

system. This  r e p o r t  is  n o t  meant t o  be a  u s e r s  manual f o r  t h z  program. 

I n s t e a d ,  t h e  two main purposes  a r e  (1)  t o  i l l u s t r a t e  t h e  methods of 

p r epa r ing  t h e  d a t a  used by t h e  program and (2 )  t o  o u t l i n e  t h e  p r i n c i p l e  

u s e s  of t h e  program. 

DATA PREPARATION - 

The d a t a  i n p u t  form i s  p re sen t ed  on t h e  nex t  page. The i t ems  a r e  

i d e n t i f i e d  by t h e  symbols A $ [ l ]  , A$[2],  . . . A$[5],  A[2] ,  . . . A[17].  

These symbols a l s o  i d e n t i f y  t h e  name of t h e  v a r i a b l e s  used i n  t h e  com- 

p u t e r  program and a r e  used i n  t h e  p roce s s  of bo th  c o r r e c t i n g  any e r r o r s  

t h a t  might occur  i n  r e co rd ing  d a t a  and i n  conduct ing s e n s i t i v i t y  analy-  

sis. S e n s i t i v i t y  a n a l y s i s  i nvo lve s  t h e  sy s t ema t i c  changing of t h e  v a l u e  

o f  some s e t  o f  v a r i a b l e s  such a s  c o s t  o f  f u e l  and then  u s ing  t h e  pro- 

gram t o  c a l c u l a t e  t h e  impact of machinery c o s t s .  Th is  l a s t  c h a r a c t e r -  

i s t i c  makes t h e  program e s p e c i a l l y  u s e f u l  i n  exp lo r i ng  a  wide range of 

i n t e r e s t i n g  and r e l e v a n t  problems a s s o c i a t e d  w i t h  machinery c o s t .  

I f  no d a t a  a r e  e n t e r e d  f o r  one of the' i t ems  on t h e  d a t a  form, t h e  

blank w i l l  e i t h e r  be ignored (most A$[*]. i tems) o r  t r e a t e d  a s  ze ro  (some 

A [ * ]  i t e m s ) .  T h i s  f e a t u r e  h e l p s  make t h e  program a  gene ra l  program 

which can be  used t o  ana lyze  c o s t s  f o r  i t ems  t h a t  range  from a  manpowered 

s% 



DATA INPUT FORM 

MACHINE COST 

DATA PREPARED BY DATE 

Tape d Track i/ F i l e  

3 .  Model ................................................ 3 .  

4 .  s i z e  ................................................ 4.  

.................................... 5. Power Source  , (.9 5. 

........................... 1. Date p r e p a r i n g  d a t a  DDMEIYY 

2 .  P r e s e n t  r ep lacement  p r i c e  i n  Egypt L.E. .......... (+?) 
(12)  3 .  Wearout l i f e  i n  h o u r s  ................................ 
(12) 4 .  Av. expec ted  r e p a i r  c o s t l h r .  L.E. .................... 
(1 5 .  F u e l  consumpt ion /h r  ................................. 
(12) 6 .  F u e l  c o s t / l i t e r  L.E. ................................. 
(12) 7 .  O i l  cos t / lOO/hr .  L.E. ................................ 
(12)  ............................. 8. Grease  c o s t / 1 0 0  h r .  L.E. 

9 .  E l e c t r i c  power r e q u i r e d h r .  kw ................... (I?) 
(12) 10 .  E l e c t r i c  c o s t / k w  L.E. ................................ 
(12) ........... 11. S a l v a g e  v a l u e ,  a t  end o f  wearout  l i f e  L.E. 

............ 1 2 .  Annual t a x e s ,  l i c e n s e  and p e r m i t  L.E. it?) 
....................... 13 .  I n t e r e s t  r a t e  i n  p e r c e n t  ..(:?I 

...................... 14 .  O p e r a t o r  c o s t  p e r  h r .  L.E. . i t?> 
......................... 15 .  H r s .  p e r  f eddan  p e r  y e a r  (&?I  

(12)  ................................. 16 .  Cubic me te r  p e r  h r .  

(12) ............................ 17.  Animal Power C o s t / h r  L.E. 

1/ Maximum c h a r a c t e r s  a l l o w e d .  - 



Shaduf t o  l a r g e  modern earthmoving equipment. The numbers i n  b racke t s  

(e.g. (19) f o r  i t em A$[ l ] )  i n d i c a t e s  t h e  maximum number of c h a r a c t e r s  

which can be  used t o  a s s i g n  e i t h e r  a  name o r  a  va lue  t o  a  v a r i a b l e .  

ASSUMPTION USED I N  THE ANA1,YSIS --- -- 

The program was developed to  make use of t h e  type  of d a t a  gene ra l ly  

a v a i l a b l e  f o r  Egyptian farm r e l a t e d  equipment. While more e l a b o r a t e  

models could be used, i n  most c a s e s  they would add l i t t l e  u s e f u l  in-  

formation t o  an  a n a l y s i s .  

The present  replacement p r i c e  i n  Egypt is used r a t h e r  than purchase 

p r i c e  - al though both p r i c e s  could be t h e  same. Largely because of 

i n f l a t i o n ,  i t  was assumed t h a t  replacement p r i c e  was the  most r e l evan t  

p r i c e  f o r  t h e  purposes of c a l c u l a t i n g  the  c o s t s  of using machinery. I f  

you d i s a g r e e ,  you a r e  of course  f r e e  t o  t r e a t  i t e m  A [ 2 ]  a s  you s e e  f i t .  

Depreciat ion is ca l cu la t ed  on a  s t r a i g h t  l i n e  b a s i s  over  t h e  wearout 

l i f e  of t h e  machine r a t h e r  than a  yea r ly  b a s i s .  Egyptian machinery i s  

more a p t  t o  be used u n t i l  i t  wears out  r a t h e r  than become obso le t e .  

Because l e v e l  of  use  per year w i l l  vary  g r e a t l y  from farm t o  farm, t h e  

u s e f u l  l i f e  of machinery i n  yea r s  i s  a l s o  l i k e l y  t o  vary.  Wearout l i f e  

can be inf luenced by the  type of maintenance program and some may wish 

t o  cons ider  a l t e r n a t i v e  s e t s  of wearout l i f e  (A[3]) a s  r e l a t e d  t o  r e p a i r  

cos t  ( A [ 4 ] ) ,  o i l  c o s t s  (A[7]) and grease c o s t s  (A[8]).  This i s  an 

example of t h e  kind of s e n s i t i v i t y  a n a l y s i s  t h e  program can handle very 

e a s i l y .  ;he t . - i~: ia l le  c o s t s  per  hour a r e  assumed t o  be cons t an t  on a  pe r  

hour b a s i s  a s  use  inc reases .  

Only a f e w  of t h e  many poss ib l e  uses  of t he  program w i l l  be shown 

here.  The purpose i s  t o  acquain t  t h e  reader  wi th  t h e  genera l  kind of 

uses  which can be made of t h e  program. Hopefully,  t he  reader  w i l l  f i nd  



many o t h e r  s u i t a b l e  ways of  u s i n g  t h e  program. One c a u t i o n  shou ld  be 

heeded.  The a n a l y s i s  of  machinery  c o s t  is  o f t e n  s p e c i f i c  and c a r e  

shou ld  be  t a k e n  i n  g e n e r a l i z i n g  from any  p a r t i c u l a r  a n a l y s i s .  For 

example,  t h e  plowing c o s t  p e r  f eddan  f o r  a p a r t i c u l a r  s e t  of  e q u i p n e n t  

w i l l  g e n e r a l l y  be  a f f e c t e d  by s o i l  t y p e .  I n i t i a l  a s sumpt ions  abou t  

wearout  l i f e  o r  r e p a i d  c o s t s  may need t o  be  changed.  Pumping c o s t s  p e r  

f eddan  w i l l  b e  i n f l u e n c e d  by siicll t h i n g s  as head o r  amount o f  l i f t ,  s o i l  

t y p e ,  c r o p  water r e q u i r e m e n t s  and t y p e  of i r r i g a t i o n  sys tem.  T h e r e f o r e ,  

machinery  c o s t s  s h c u l d  n o t  be  c a l c u l a t e d  once  and f o r  91.1. The b a s i c  

a s sumpt ion  used a s  w e l l  a s  t h e  r e s u l t s  need t o  be reviewed and e v a l u a t e d  

p e r i o d i c a l l y .  The recommended r e v i e w  and e v a l u a t i o n  c a n  e a s i l y  be done 

u s i n g  t h e  program d i s c u s s e d  h e r e .  

ESTIMATING COSTS FOR A SINGLE MACHINE -- --- 

The example used h e r e  i s  a  6 . 5  H.P. d i e s e l  pump. The d a t a  p r e s e n t e d  

and a n a l y z e d  i n  T a b l e  1 were g a t h e r e d  from f a r m e r s  i n  t h e  Mansour ia  a r e a  

n e a r  Ca i ro .  The f i r s t  p a r t  o f  t h e  t a b l e  c o n t a i n s  i n f o r m a t i o n  which 

i d e n t i f i e s  t h e  s t u d y  i n c l u d i n g  t h e  l o c a t i o n  on t h e  computer c a s s e t t e  

where t h e  d a t a  is  s t o r e d  i n  c a s e  f u r t h e r  computer work i s  done w i t h  t h e  

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

example i t  i s  assumed t h a t  t h e  pumping c a p a c i t y  i s  150  c u b i c  meters p e r  

hour  and t h a t  6400 cubi .c  meters (150 c u b i c  meters x 42.672 h o u r s  p e r  

f e d . )  w i l l  be  pumped f o r  e a c h  f e d d a n  d u r i n g  a y e a r .  

The f i r s t  n u m e r i c a l  p a r t  o f  Table  1 p r e s e n t s  t h e  c a l c u l a t i o n  i n  

t e rms  of t h e  h o u r s  of pumping l i s t e d  i n  t h e  leEt hand column. I f  t h e  

pump i s  used t o  c a p a c i t y  f o r  1000 h o u r s ,  t h e  Power Cost  ( t h e  c o s t  o f  

d i e s e l  f u e l  i n  t h i s  c a s e )  w i l l  be  L.E. 35.725, and t h e  t o t a l  Annual Cost  



TABLE 1, HACHINERY COSTS FOR A 6.5 H,P .  DIESEL PIMP 

MACHINERY COST STUD* 
DITI, PR5'ClRED BY GENE QUENEHOEN 

track U ; f i l e  I 

NAME OF M~CHINE DIESEL PUMP 
MAKE MODEL S I Z E  6.5 HP 

POUER SOURCE 
D A l A  PREPARING DATE: 5/12/79 

PRESENT REPLACEMENT PRICE I N  EGYPT 900.000 
WEAR OUT L I F E  I N  HOURS 15000.000 
AVARECE EXPECTED REPAIR COST PER H0UR:LE 
FUEL CONSUMPTION L I T E R S  PER HOUR 

0.060 
1.429 
0.025 
1.500 
1.ono 
0.000 
0. o n o  
15.000 X 
0.100 
42.672 
150.OOU 

0.000 

FUEL COST PER L1TER;LE 
U I L  COST PER 100 HOURSILE 
CREASE COST PER 100 H0URS:LE 
SALVAGE V n t u E  AT  END OF UEAR OUT LIFE.LE 
ANNUAL TAXES , LICENSE AND PERMI1:LE 
INTEREST R6TE 
OPERATOR COST PER h r . : L E  
H r s  PER FEDDAN 
CUbIC HETERS PER h r  
ANIMAL POUER C O S T / h r l L E  

HOURS 
OF USE 
100 
110 
Ian 
13U 
140 

ANNUAL 
FJXED c 0 3 r  
b7.500 
67.500 
b7.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 

DEPWECIA. REPAIRS 

6.000 
6.600 
7.200 
7,8UO 
8,400 
9.000 
10 ,500 
12.000 
1B.OOU 
24.000 
30.000 
36.000 
42.000 
40.0UO 
54.000 
60.000 
75.000 
90.000 
ios.000 
120.000 
150.080 
180. OQI 

POUER 
COST 
3.573 
3.930 
4.287 
4.644 
5.002 
5.359 
6.252 
7.145 
10.718 
14.290 
17.663 
21.435 
25.008 
28.580 

OPERClTOR 
COST 

10.000 
ii.000 
12.000 
13.000 
14.000 
15.000 
17.500 
20.000 
30.000 
40.000 
50.000 
60.000 
70.000 
80,000 

TOTAL ANNUAL 
COST 
95.573 
98.380 

FEDD. A m  
F I K E D  CB!lf 

67.5QQ 
67.544 
67,500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 
67.500 

P DUER 
COST 
1.524 
5.049 
4.573 

CREASE 
&OIL  
1.067 
2.134 
3.200 
4.267 
5,334 
10.669 
1b.OOL 
21.336 
26.670 
32.004 
42.672 
53.340 

OPERATOR 
COST 
4.267 
8.534 
12.002 
17,069 . 
21.336 
42.672 
64.008 
85.344 
106,680 
128.016 
170,688 
213.360 

TOTAL ANNUAL 
. CDHr 

79.479 
91,458 
103.437 
115.416 
127.395 
187.291 
247.186 
307.082 
366.977 
426.873 
546.664 
666.455 

BEST AVAILABLE COPY 



w i l l  be L . E .  348.225. The c o s t  of pumping water  w i l l  be L.E.  ,348 p e r  

hour ,  L.E. 14.859 per  feddan and L.E. 0.0023 par  cub i c  meter .  Ocher 

s t u d i e s  i n d i c a t e  t h e  average  v a l u e  of water  t o  fa rmers  w i l l  va ry  from 

.5 P i a s t e r s  t o  4 .0  P i a s t e r s  p e r  cub i c  meter .  

The second numerical  p a r t  of  Table 1 p r e s e n t s  t h e  c a l c u l a t i o n s  

i n  terms of t h e  number of feddans l i s t e d  i n  t h e  l e f t  hand column. For 

example, i f  t h e  pump is  used t o  supply  water  t o  t e n  feddans,  t h e  Power 

Cost w i l l  be L.E. 15.245 and t h e  t o t a l  Annual Cost w i l l  be L.E.  187.291. 

The c o s t s  o f  pumping water  f o r  one feddan when t h e  pump is used t o  

supply  wate r  f o r  t e n  feddans w i l l  be L . E .  18.729. 

Both numberical  p a r t s  of  Table 1 invo lve  use  of t h e  same d a t a  and 

c a l c u l a t i o n s .  The program c o n t a i n s  a n  o p t i o n  which a l l ows  t h e  a n a l y s t  

t o  have e i t h e r  o r  bo th  of t h e  two numerical  p o r t i o n s  of t h e  t a b l e  p r i n t e d .  

F i g u r e s  1 and 2 a r e  g r aph i c  d i s p l a y s  of  t h e  d a t a  p r e sen t ed  i n  Table  

1. The a n a l y s t  can e l e c t  t o  have none of t h e  graphs produced, bo th ,  o r  

e i t h e r  one of t h e  g raphs .  The s c a l e  used on  t h e  X a x i s  and t h e  Y a x i s  

must be  s p c i f i e d  by t h e  a n a l y s t s .  

The i n fo rma t ion  p r e sen t ed  i n  Table 1 and F igu re s  1 and 2 have many 

p o t e n t i a l  u se s .  For example, t h e  in format ion  could be used t o  h e l p  

e s t a b l i s h  minimal r e n t a l  r a t e s  on e i t h e r  a feddan o r  an hour b a s i s .  

Ex t r a  a n a l y s i s  may need t o  be done. For example, s e p a r a t e  t r a n s p o r t  

c o s t s  may need t o  be c a l c u l a t e d .  Perhaps  one of t h e  most impor tan t  

f a c t o r s  demonstra ted is t h e  need t o  use  a  s i g n i f i c a n t  p o r t i o n  of t h e  

work c a p a c i t y  of machinery i f  average  per  urlitr c o s t s  a r e  t o  r e ach  

r ea sonab l e  l e v e l s .  
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F i g u r e  1 Average  Pumping C o s t  P e r  Hour f o r  a 6 .5  H.P. Diesel Pump 
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F i g u r e  2 Average  Pumping Cos t  P e r  Feddan f o r  a 6 .5  H .P .  D i e s e l  Pump 

Maohinary Coet Study For DIESEL PUMP 
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EVALUATION OF MACHINERY SYSTEMS 

Many t i m e s ,  d i f f e r e n t  p i e c e s  of machinery must be used t o g e t h e r  t o  

complete  a  job.  The example which f o l l o w s  i n v o l v e s  a 60 hp t r a c t o r  

and a  two-row p l a n t e r .  I n  a  more e l a b o r a t e  a n a l y s i s ,  t h i s  same approach 

could be used t o  d e a l  w i t h  a complr?te farm o p e r a t i o n .  

The d a t a  f o r  o 60 hp Yugoslnvinu t r a c t o r  i s  p t e s e ~ l t e d  i n  Tab le  2 .  

The d a t a  f o r  t h i s  a n a l y s i s  were provided by a farmer  i n  t h e  Kafr El- 

Sheikh a r e a .  I n  th1.s c a s e ,  o n l y  a  p o r t i o n  o f  t h e  t a b l e  based on t h e  

number of h o u r s  p e r  feddan was used s i n c e  t h e  t r a c t o r  w i l l  be used f o r  

many d i f f e r e n t  t a s k s .  No g r a p h i c a l  d i s p l a y s  were r e q u e s t e d  of t h e  

computer. The f i g u r e  of  1839 hours  was e n t e r e d  s i n c e  t h i s  was t h e  

number of h o u r s  t h e  farmer  r e p o r t e d  u s i n g  t h e  t r a c t o r  d u r i n g  t h e  p a s t  

yea r .  I n  t h a t  c a s e ,  t h e  c o s t s  p e r  hour were L.E. .916. I f  t h e  t r a c t o r  

would have been used o n l y  200 h o u r s ,  t h e  hour ly  c o s t  would have been 

L.E. 2.030. The i n t e r e s t  r a t e  o f  10% was used because  i t  would have 

been p o s s i b l e  f o r  t h i s  f a rmer  t o  borrow money a t  t h a t  r a t e .  

The d a t a  f o r  t h e  two-row p l a n t e r  p r e s e n t e d  i n  Table  3 was provided 

by a n  EWUP A g r i c u l t u r a l  Engineer ,  Bayoumi Ahmed. No power c o s t  i s  

c a l c u l a t e d  f o r  t h i s  machine s i n c e  i t  w i l l  be  inc luded  i n  t h e  c a l c u l a t e d  

c o s t  of  t h e  t r a c t o r .  The o p e r a t o r  c o s t  r e f l e c t s  t h e  requirement  t h a t  a  

l a b o r e r  h i r e d  by t h e  hour would work w i t h  t h e  t r a c t o r  o p e r a t o r ,  who i s  

p a i d  a n  a n n u a l  s a l a r y .  

What would i t  c o s t  p e r  feddan t o  u s e  t h e s e  two p i e c e s  of  equipment 

t o  seed  maize? While t h e  method of answering t h i s  q u e s t i o n  i s  s t r a i g h t  

forward,  c e r t a i n  f a c t s  must be  agreed  upon. For example, assume t h e  two 

row p l a n t e r  w i l l  be  used t o  seed  40 feddans  p e r  y e a r .  The c o s t  p e r  hour  

can be  found by c a l c u l a t i n g  t h e  h o u r s  of  u s e ,  (40 feddans)  x (3 h o u r s  



TABLE 2 ,  ~\~ACHINERY COSTS FOR A 50 H ,  P. TRACTOR 

M r(4 (:: I-I :I: N 6:: I4 Y C: (3 $3 'r $ 1 )  'T' I.) I> Y 

1)r:TA PREPAWCD RY RACY DARUESH 
t r a c k  0 \ f ~ l c  10 

MAHI r lF MACHINE 1'RAC:TOR 

nwt. Y . S .  MODEL 197s 
PCIWER SOURCE 

UATn PREPARING DATE1 5/12/79 
YHEStNT REPLACEMENT P R I C F  IH EGYPT 
HEAR OUT L I F E  I N  HOURS 
AUARECE EXPECTED REPAIR COST PER H0UR:LE 
FUEL CONSUnPTION L I T E R S  PER HOUR 
FUEL COST PER L ITERICF 
011. COST PER 100 t40URfi1L.E 
GREASL COST PER 100 h0URS:LE 
SALVAGE VALUE AT END OF WEAR OUT LIFE:LE 
4tiNUAL TllXED , LICENSE AND PERHITILE 
INTEREST RATF 
OPERATOP COST PER h r .  I L E  
Hr!a P t R  FEDDAN 
C:UBIC METERS PER hr 
ANlHAL POWER C O S T / h r : L E  

ANNUAL 
F I X t ' O  I:IJ!;~ 
250.000 
250.000 
250.000 

DEPRECIA. 

33.333 
36.667 
40.000 
43.333 
46.667 
50.000 
58.333 
66.667 
100.000 
133.333 
166,667 
350,000 
333,333 
416.667 
500,000 
613.000 
666.667 
1000.000 

REPAIRS 

I. 000 
1.100 
1.200 
1.300 
1.400 
1 .so0 
1.750 
2,000 
3.000 
4.000 
5.000 
7.500 
10.000 
12.500 
15.000 
18.390 
20,000 
30.000 

POWER 
COST 

14.000 
15.400 
16.800 
18.200 
19.hUO 
21 ,000 
24.500 
28.000 
42,000 
56.000 
70.000 
105.000 
140.000 
175.000 
21lJ.000 
257.460 
280.000 
420.000 

CREASE 
& O I L  

I ? .  630 
10.593 
11.556 
12.519 
13.488 
14.445 
16.053 
19.260 
211,890 
38.520 
48.150 
72.22S 
96.300 
120.375 
144,450 
177.096 
192.600 
288.900 

OPERATOR 
COST 

20,000 
22.000 
24.000 
26 000 
28.000 
30,000 
35,000 
40.000 
60.000 
80.000 
100.000 
150.000 
200.000 
250.000 
300,000 
367.800 
400.000 
600.000 

TOTAL ANNUAL 
ClJ!j 1' 

327.963 
335,760 
343.556 
351. 352 
359.149 
366.945 
386.436 
40S.927 
483.890 
561 ,853 
639.817 
834.725 
1029.633 
1224.542 
141 9.450 
1683.746 
1809. 267 
2588,900 



TABLE 3, MACHINERY COSTS FOR A TWO Row PLANTER 

RACHINERY COST STUDY 
3ATA PREPAkED RY BAYONI ,hHNED 

t r o c h  0  j f ~ l e  6  

NAMC O t  dACHINE RDU CROP PI-ANTER 
dAKE MODEL S I Z E  2 ROUS 

PUlJER SOURCE 
D4TA PREPARING DATE: 5 / 1 2 / 7 9  

PRESENl REPLACEMENT PRICE 1N EGYPT 4V4,lJOD 
UEAR OU1 L I F E  I N  HOURS ~ 0 0 0 0 , 0 0 0  
AURRLGE EXPECTED NEPAIR COST PER H0UR:LC i I . 1 0 0  
O I L  C06T PER 1 0 0  H0IJRS:LE 0 .  U O U  
GREAGC COST PER 1 0 0  HOIIRSILE 0 . 2 4 0  
SALVAGE VALUE AT END OF UEAR OUT L 1 F E : L E  0 . 0 6 0  
ANNUAL T M t S  , LICENSE AND PERMITILE 0 . 0 0 0  
INTEREST RATE 1 5 . 0 0 0  X 
OPERATOR COST PER h r . : L E  0 . 2 5 0  
H r s  PER FEDDAN 3 . 0 0 0  
CUBIC RETERS PER hr 0 . 0 0 0  
ANIMAL POWER C O S T / h r : L E  0 , 0 0 0  

HOURS 
OF USE 

t o o  
1 1 0  
1 2 0  
1 3 0  
1 4 u  
LSll 
175 
2 0 0  
2SO 
3 0 0  
3 5 0  
4 0 0  
s o 0  

ANNUAL 
F I X E U  I;l)!il 

3 7 . 0 5 0  
3 7 . 0 5 0  
37 .0511  
3 7 . 0 5 0  
3 7  050  
3 7 . 0 5 0  
3 7 .  OSO 
3 7 . 0 5 0  
3 7 . 9 5 0  
3 7 . 0 5 0  
3 7 . 0 5 0  
3 7 . 0 5 0  
3 7 . 0 5 0  

DEPRECIA. REPAIRS POWER 
COST 

1 0 . 0 0 0  0 . 0 0 0  
1 1 . 0 0 0  0 . 0 0 0  

GREASE 
& O I L  

0 . 2 4 0  
0 . 2 6 4  
0 . 2 e e  
0 . 3 1 2  
0 . 3 3 6  
0 . 5 6 0  
0 . 4 2 0  
0 . 4 8 0  
0 . 6 0 0  
0 . 7 2 0  
0 . 8 4 0  
0 . 9 6 0  
1 . 2 0 0  

OPERATOR 
COST 

2 5 , 0 0 0  
2 7 . 5 0 0  
3 0 . 0 0 0  
3 2 . 5 0 0  
3 5 , 0 0 0  
3 7 . 5 0 0  
4 3 . 7 5 0  
SO. 0 0 0  
6 P . 5 0 0  
7 5 . 0 0 0  
8 7 . 5 0 0  

1 0 0 . 0 0 0  
1 2 5 . 0 0 0  

BES JAVAILABLE COPY 

TOTAL. ANNUAL 
I:IJS r 

7 7 . 2 3 1 )  
8 1 . 2 4 8  
8 5 . 2 6 6  
8 9 . 2 8 4  
9 5 . 3 0 2  
9 7 , 3 2 0  

1 0 7 . 3 6 5  
1 1 7 . 4 1 0  
1 3 7 . 5 0 0  
197 .5VO 
1 7 7 . 6 8 0  
1 9 7 . 7 7 0  
2 3 7 . 9 5 0  



per  feddan)  = 120 hours ,  and f i n d i n g  t h e  a p p r o p r i a t e  cosc  per  hour from 

Table  3 ,  L.E. .711. Assume the  t r a c t o r  w i l l  be used a  t o t a l  of  1000 

hours  per  yea r  f o r  a l l  purposes.  I n  t h i s  c a se ,  t h e  average t r a c t o r  c o s t  

per  hour  w i l l  be L.E. 1 .03  (From Table 2 ) .  The t o t a l  c o s t  pe r  hour f o r  

bo th  machines w i l l  be L.E. 1.741. The c o s t  per  fsric-lrin w i l l  then be 

(L.E. 1 .741)  x ( 3  hours  pe r  feddan)  = L.E. 5.223 per  feddan. I f  a 

minimum r e n t a l  r a t e  per  feddan i s  be ing  e s t a b l i s h e d ,  t r a n s p o r t  c o s t  

sllould be nddcd L O  s11c11 a f i g u r e .  

MACHINERY REPLACEMENT DECISIONS 

When should an o l d  t r a c t o r  be rep laced  by a  newer t r a c t o r ?  I n  

r e ach ing  an  answer t o  t h i s  ques t i on ,  many f a c t o r s  such as r e l i a b i l i t y ,  

a v a i l a b i l i t y  of money f o r  purchase,  e t c .  must be cons idered .  C e r t a i n t l y ,  

t h e  comparat ive  c o s t s  of  u s i n g  t h e  machine should a l s o  be cons ide r ed .  

Table  4 p r e s e n t s  t h e  f i g u r e s  f o r  a  1964 t r a c t o r .  Th is  fa rmer ,  

aga in  from t h e  Kafr E l  Sheikh a r e a ,  purchased t h e  t r a c t o r  "used" f o r  

L.E. 1500, but  he f e e l s  he  could s e l l  t he  t r a c t o r  today f o r  L.E. 3000. 

It i s  e s t ima t ed  t h a t  t h e  t r a c t o r  on ly  has  2760 hours  of u s e f u l  l i f e  

l e f t .  The c o s t  f o r  bo th  r e p a i r s  and g r e a s e  and o i l  a r e  f a i r l y  high.  

Assume t h e  farmer i s  cons ide r i ng  r e p l a c i n g  the t r a c t o r  of Table  4 . 
wi th  t h e  t r a c t o r  of  Table 2 .  How do t h e  c o s t s  of t h e s e  two t r a c t o r s  

compare? Table 5  p r e s e n t s  t h e  c o s t s  f o r  s e l e c t e d  hours  of  use  f o r  b c t h  

t r a c t o r s  which a r e  take11 from Tnhles 2  and 4 .  

When t h e  replacement va lue  o f  t h e  1964 Ford t r a c t o r  is L.E. 3000, 

t h e  Ford t r a c t o r  will be more expens ive  t han  t h e  Yugoslavian t r a c t o r  

a t  a l l  l e v e l s  o f  u s e  have h ighe r  c o s t s  than i f  he  used t h e  1975 Yugo- 

s l a v i a n  t r a c t o r .  A t  t h i s  p o i n t ,  i t  may w e l l  be t o  check t h e  v a l i d i t y  



TABLE 4. MACHINERY COSTS FOR A 1964 TRACTOR 

DATA PREPARED BY JOUSEPH V ' 
track 0 ; f i l e  7 

HAME OF H X H I N E  TRACTOR 

HAKE FORD WDEL$6$$S6$$S$SSS*S$S S I Z E  53 HP 
POUtR SOIJRCE 

DATA PREPARING DATE1 5/12/79 , 
PRESENT REPLACEHENT P R I C E  I N  EGYPT 3000.000 
UEAR OUT L I F E  I N  HOURS 2760.000 
AVAREGE EXPECTED REPAIR COST PER H0UR:LE 0.326 
FUEL CONSUMPTION L I T E R S  PER HOUR 4.000 
F U L L  COST PER L1TER:LF 0.028 
O I L  COST PER I00 H W R S I L E  5.885 
GREASE COST PER 100 H0URS:LE 4.000 
SALVAGE VALUE AT END OF UEAR OUT L I F E I L E  200.000 
ANNUAL TAXES , LICENSE AND PERH1T:LE 
INTEREST RATE 
OPERATOR COST PER h r .  I L E  
Hrs PER FEDDAN 
CUBIC METERS PER h r  
ANIMAL POUER COST/hr : 1.E . 

HOUR6 ANNUAL 
OF USE F I X E D  CWJT 
100 160.000 
110 160.000 
120 160.000 
130 160.000 
t40 160.000 
150 160.000 
200 160.000 
250 160.000 

DEPRECIA REPAIRS POUER 
COST 

32.600 ii. o a o  
35.860 12.100 
39.120 13.200 
42.380 14.300 
45.640 15.400 
40.900 16.500 
65.200 22.000 
81.500 27.500 

FEDD, ANNUAL DEPRECIA. REPAIRS POWER 
F I X E D  C 0 9 1  COST 

CREASE 
6 0 1 L  
9.885 
10.874 
11.862 
12.851 
13.839 
14.1328 
19,770 
24.713 
29.655 
34.598 
39.540 
49.425 
74.138 
90. 850 
123.563 
90.942 

GREASE 
& O I L  

OPERATOR 
COST 

26.00D 
28.600 
31.200 
33.800 
51.400 
39.000 
52.000 
65.000 
78.000 
91. 000 
104.000 
130.000 
195.000 
Z60.000 
325.000 
239.200 

TOTAL. ANNUAL 
CI):; I 

340.954 
559.028 
377.121 
' i fJS.  215 
ri3 308 
431,401 
521.869 
612.336 
702.003 
793.270 
883.737 
1064,671 
1517.007 
1969.343 
2421.678 
1824 595 

OPERATOR TOTAL &NNUAL 
COST CIIST 

BEST AVAILABLE COPY 



Table  5 .  Comparative Hourly C o s t s  f o r  Two T r a c t o r s  

c / 1964 Ford - Value L.E. 300&/ .- 1975 - Yugoslavian ~ r a c t o r k '  1964 Ford - Value L .E .  1500- 

T o t a l  Annual T o t a l  Annual T o t a l  Annual 
H o u r s o f u s e  C o s t / h r .  Cost C o s t l h r  . Cost C o s t / h r .  Cost 
--- -- 

L. E. L. E. L .E .  L . E .  L.E. L.E. 

a /  From T a b l e  4. - 
b /  From T a b l e  2 .  - 
c /  Data  same a s  f o r  Tab le  2 e x c e p t  f o r  replacement  c o s t  which is changed t o  L.E. 1500. - 



o f  t h e  d a t a  used.  Assume t h e  d a t a  i s  found t o  b e  c o r r e c t .  The added 

c o s t  p e r  y e a r  of keep ing  t h e  1964 Ford t r a c t o r  would n o t  be g r e a t  f o r  

low h o u r s  o f  use .  However, i f  t h e  farmer  planned t o  u s e  t h e  t r a c t o r  

1250 h o u r s  p e r  y e a r ,  t h e  t o t a l  annua l  c o s t  would be  L.E. 2,421.25 f o r  

t h e  1964 Ford and L.B. 1,224.54 f o r  t h e  1975 Yugoslavian t r a c t o r .  

Unless  o t h e r  f a c t o r s  were i m p o r t a n t ,  and i f  t h e  t r a c t o r  w i l l  be used 

h e a v i l y ,  t h e  1964 Ford t r a c t o r  should  p robab ly  be s o l d  f o r  L.E. 3000. 

I f  t h a t  p r i c e  cou ld  n o t  be  o b t a i n e d ,  t h e  p r e s e n t  v a l u e  of t h e  1964 Ford 

shou ld  be  r e -eva lua ted  and t h e  a n a l y s i s  run  a g a i n .  

The l a s t  two columns o f  Tab le  5  l ist  t h o s e  c o s t s  wllicll would e x i s t  

i f  t h e  replacement  v a l u e  ( t h e  s a l e  p r i c e )  were reduced t o  L.E. 1500.  

I n  t h i s  c a s e ,  t h e  c o s t s  of  u s i n g  t h e  1964 Ford would be  less t h a n  t h e  

c o s t s  of  u s i n g  t h e  1975 Yugoslavian t r a c t o r  f o r  l e v e l s  of  u s e  o f  less 

t h a n  300 h o u r s  p e r  y e a r .  

S e n s i t i v i t y  A n a l y s i s  

Data  and i n f o r m a t i o n  abou t  any economic phenomena a r e  seldom a s  

p r e c i s e  a s  t h e  a n a l y s t  would l i k e .  T h e r e f o r e ,  t h e  a n a l y s t  is  o f t e n  

tempted t o  a s k  a  series o f  "what i f "  q u e s t i o n s .  The machinery  c o s t  

program c a n  be  used t o  h e l p  conduct  t h i s  k ind  oE a n a l y s i s .  The example 

used h e r e  invo lved  w a t e r  pumping c o s t s  and t h e  impact o f  u s i n g  two 

a l t e r n a t i v e  c o s t s  f o r  e l e c t r i c i t y .  I n  t h i s  example,  t h e  compar isons  a r e  

o n l y  p r e s e n t e d  g r a p h i c a l l y .  The example is d i s c u s s e d  i n  g r e a t e r  d e t a j l  

i n  a fo r thcoming  p u b l i c a t i o n  on pumpil~g c o s t s . (  - ) 

The pumping c o s t  p e r  f eddan  f o r  a  150 c u b i c  mete r  p e r  h o u r ,  3 H.P. 

e l e c t r i c  pump when t h e  c o s t  e l e c t r i c i t y  is  P t .1 .5  p e r  KWH is  shown by 

AC1 i n  F i g u r e  3 .  T h i s  r e p r e s e n t s  t h e  a v e r a g e  pumping c o s t  p e r  f eddan  

which would f a c e  a n  Egypt ian  fa rmer  u s i n g  t h i s  equipment.  The a v e r a g e  
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c o s t  p e r  feddan f o r  a  3 meter  S a k a i  i n  t h e  Mansouria a r e a  n e a r  Ca i ro  is  

shown by AC i n  F i g u r e  3 .  I f  t h e  fa rmer  i s  t o  u s e  a  pump t o  p rov ide  2 

water  f o r  more t h a n  abou t  7 . 5  feddans ,  i t  would be c h e a p e r  t o  use  t h e  

e l e c t r i c  pump t h a n  t h e  s a k i a .  Such a n a l y s i s  does  n o t  a d d r e s s  t h e  

problem o f  r e l i a b i l i t y  of  d e l i v e r y  o f  power f o r  pumping. S e t t i n g  t h i s  

impor tan t  i s s u e  a s i d e ,  t h e r e  is  s t i l l  t h e  q u e s t i o n  of what would happen 

i f  e l e c t r i c i t y  became more expens ive?  

The p r e s e n t  hydro and the rmal  g e n e r a t i n g  p l a n s  i n  Egypt a r e  cur -  

r e n t l y  used t o  c a p a c i t y .  I f  i n c r e a s e d  demands f o r  e l e c t r i c i t y  a r e  t o  be 

met,  a d d i t i o n a l  g e n e r a t i n g  c a p a c i t y  would have t o  be  c o n s t r u c t e d .  A 

r e c e n t  s t u d y  i n d i c a t e s  t h a t  t h e  a v e r a g e  c o s t  t o  t h e  n a t i o n a l  p e r  added 

KWhr would be  P t .  9.32.( - ) I f  t h i s  f i g u r e  is  c o r r e c t ,  what would be 

t h e  n a t i o n a l  consequences of s h i f t i n g  from S a k i a  t o  e l e c t r i c  pumps? The 

a v e r a g e  c o s t  o f  pumping p e r  feddan  f o r  a  ,150 c u b i c  meter  pump when 

e l e c t r i c i t y  c o s t  P t  9 .32  i s  shown i n  F igure  4 by AC Again AC shows 
3 ' 2 

t h e  a v e r a g e  c o s t  of pumping when a  Sak ia  i s  used. S a k i a s  a r e  s t i l l  more 

expens ive ,  i f  more t h a n  abou t  1 6  feddans  a r e  t o  be  i r r i g a t e d .  However, 

t h e  added c o s t s  a r e  s l i g h t .  The d e s i r a b i l i t y  of  a s h i f t  from s a k i a  t o  

e l e c t r i c  pumps from a  n a t i o n a l  s t a n d p o i n t  i s  no l o n g e r  a l l  t h a t  c l e a r .  

Other  a l t e r n a t i v e s  should p robab ly  be i n v e s t i g a t e d  i f  t h e  d a t a  used h e r e  

a r e  r e p r e s e n t a t i v e .  

Conclusion 

The EWUF machinery c o s t  program can be a  v e r y  u s e f u l  t o o l .  Rut 

l i k e  a l l  t o o l s ,  i t  c a n  a l s o  be  misused.  I f  t h e  a n a l y s t  u s e s  i t  mechani- 

c a l l y ,  h e  w i l l  probably  over look  impor tan t  i s s u e s  which were  n o t  i n -  

c luded  i n  t h e  a n a l y s i s .  If however, t h e  program i s  used bo th  t o  f r e e  
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the analyst  from the burden of calculations and to  permit the numerical 

exploration of relevant a l ternat ives ,  the analyst can have more time to 

apply the judgement which should be an important part of  any economic 

analys is .  



S t a f f  P a p e r  /I9 

HONEY PRODUCTION AT KAFR EL SHEIKH 
GOVERNORATE 

Y u a e f  Y u s e f  

~ r c h e o l o ~ i c a l  evidence i n d i c a t e s  t h a t  anc ien t  Egypt ians kept  bees 

fo r  t h e  product ion  o f  honey. I t  i s  s t i l l  impor tan t  today as i n d i c a t e d  

by the  f a c t  t h a t  i n  1977 Egypt produced 7,336 tons o f  honey and 176 tons 

o f  wax. The gross value o f  t h i s  p roduct ion  was more than L.E. 3.5 

m i l l i o n .  I n  a d d i t i o n  t o  t h e  value o f  honey and wax, bees c o n t r i b u t e  

t o  b e t t e r  farm y i e l d s  by pol 1  i n a t i n g  t h e  f lowers  o f  impor tan t  com- 

merc ia l  crops. 

Honey product ion  requ i res  o n l y  a  smal l  c a p i t a l  investment. The 

season o f  major a c t i v i t y  i s  f rom February through June. Bees gather  

weal th from t h e  a g r i c u l t u r a l  areas which would o therwise  be l o s t .  As 

the  Koran says, "bees gather  t he  nec ta r  o f  f lowers  and t u r n  i t  i n t o  

honey which can be recovered f o r  the  use o f  people". 

There are  n i n e  bee keepers a t  Abu Raya V i l l a g e .  S i x  o f  them 

have 910 l o c a l  o r  "ba lad i "  h ives and t h r e e  o f  them have 100 modern 

commercial h ives.  There i s  an a g r i c u l t u r a l  adv i so r  a t  t h e  Abu Rayah 

coopera t ive  who he1 ps the  farmers w i t h  problems o f  haney product ion.  

There i s  a  beekeeper's coopera t ive  a t  Ka f r  e l  Sheikh. The governorate 

i s  served by several carpent ry  shops which produce wooden h ives  t h a t  

s e l l  f o r  L.E. 13.5 each. 

Honey product ion  i n  t he  v i c i n i t y  o f  Abu Rayah V i l l a g e  ranges f rom 

10-30 kg. per  h i v e  per  year  depending on f l ower  cond i t i ons  and t h e  ca re  

o f  the h ives.  

.. ./... 

( 1  
The i n fo rma t ion  f o r  t h i s  r e p o r t  was obta ined from two farmers a t  Abu 
Rayah V i l l a g e ,  t h e  A g r i c u l t u r a l  Department a t  Ka f r  e l  Sheikh and t h e  
book Bee Breading by Dr! Abdel L a t i e f  E l  Deeb. 
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The fo l l ow ing  c o s t  ana lys i s  shows t h a t  a farmer can earn up t o  

L.E. 58 per  yea r  w i t h  10 co lon ies  o f  bees. I t  assumes the  wooden 

h ives  have a 1 i f e  o f  ten  years w i t h  no salvage value. A t  t h e  end 

o f  t en  years t h e  farmer can recover  h i s  investment i n  t he  co lon ies  

o f  bees and wax. An i n t e r e s t  r a t e  o f  t en  percent  i s  used t o  

c a l c u l a t e  t h e  Net Annual Return. A cash f l o w  ana lys i s  i n d i c a t e s  t h e  

farmer would earn 31 percent  r e t u r n  on h i s  investment.  Th is  assumes, 

o f  course t h a t  h i s  own l a b o r  and management i s  donated. 

I I n i t i a l  investment f o r  10 hives and o t h e r  equipment. 

Depreciable i tems 10 years o f  l i f e  

a. 10 h ives  x L.E. 14.0 

b. Embedder and h i v e  t o o l s  

c. 2 kg. w i r e  x  L.E. 1.5 

Non-depreciable i tems renewed annua l ly  

d. 10 co lon ies  o f  f i r s t  h y b r i d  bees x L.E. 6.0 

e. 12 kg. o f  wax x L.E. 3.0 

Non-depreciabl e i tems rep1 aced biannual l y  

f. Smoker, mask, gloves, brush, o v e r a l l s  

L.E. 140 

1 

3 

I 1  Annual f i x e d  costs 

L.E. 144 
a. Deprec ia t ion  o f  I - a ,  I -b  and I-c L.E. 

10- -years 
14 

b. I n t e r e s t  on investment of deprec iab le  i tems 

c. I n t e r e s t  on investment o f  non-deprec. i tems 
s 109x  .lo 



d. Rent o f  l and  

Tota l  Annual F ixed Costs L.E. 37 
-- 

I 1 1  Annual v a r i a b l e  cos ts  

a. Rep1 acement o f  smokers, gloves, masks, 

brushes, e t c .  L.E. 7 

b. Sugar f o r  w i n t e r  feed ing  o f  co lon ies  10 

c. Replacement o f  2 queens 3 

d. I n s e c t i c i d e  t o  c o n t r o l  wax worms 3 

e. Sacks t o  cover h ives i n  w i n t e r  1 

f. ' Straw mat f o r  windbreak i n  w i n t e r  2 

g. Rent of honey e x t r a c t e r  2 

h. Laborers t o  e x t r a c t  honey 

i . Miscel  laneous costs 

L.E. 3 5 

I V  Annual income the  f i r s t  year  

a. Honey o f  f i r s t  c o l l  e c t i o n  (berseem) 

100 kg x L.E. 0.6 

b. Honey of second c o l l e c t i o n  ( c o t t o n )  

50 kg x L.E. 0.45 

c. Bees, 3 co lon ies  x L.E. 5.5 

d. Wax 1 kg. x L.E. 2.0 

Tota l  Annual Income the  F i r s t  Year 

L.E. 60 

L.E. 102 

V Annual income a f t e r  the  f i r s t  year  

a. Honey o f  f i r s t  c o l l e c t i o n  (berseem) 

140 kg. x L.E. 0.6 

b.  Honey o f  second c o l l e c t i o n  ( c o t t o n )  

6Q kg. x L.E. 0.45 

c. Bees, 3 co lon ies  x L.E. 5.5 

d. Wax, 1 kg. x L.E. 2.0 

L.E. 84 



V1 Summary of  est imated annual income f o r  ten  h i ves  

V I I  Est imated cash f l o w  ana lys i s  f o r  t e n  years  

* The i n t e r n a l  r a t e  o f  r e t u r n  on t h i s  cash f l o w  i s  31% , 

')The cash o u t f l o w  i s  made up o f  t he  o r i g i n a l  cash investment ,  L.E. 253 and 
then L.E. 40 each year. The l a t t e r  cons is t s  o f  L.E. 35 as shown i n  p a r t  
111 p lus  l a n d  r e n t  from p a r t  11. These a re  t h e  o n l y  cash ou t - f l ow  i t e m s .  

Cash i n - f l o w  i s  f rom p a r t  I V  and par t ,V.  A t  t h e  end of t h e  t e n t h  year  t h e  
cash i n - f l o w  increases t o  L.E. 226 as a  r e s u l t  o f  t he  l i q u i d a t i o n  o f  bees, 
L.E. 60 and wax, L.E. 36. \\A 



S t a f f  Paper # l o  

AN ECONOMIC EVALUATION OF CORN 
TRIALS AT ABUEHA 

E l i a  S o r i a l  

A p r i l ,  1980 

During t h e  sp r ing  of 1979 an a r e a  of 3 feddans on M r .  A l i  Yous i f ' s  

farm was s e l e c t e d  f o r  f i e l d  t r i a l s  w i th  hybrid corn. The t r i a l  included 

4 s p e c i f i c  p r a c t i c e s :  

1. Hybrid corn v a r i e t y  (Pioneer 514). 

2. Achieve p l a n t  populat ion of 24,000 p lants l feddan.  

3. Apply z inc  and bayfolan f e r t i l i z e r s .  

4. I n s e c t  con t ro l .  

I n  order  t o  eva lua te  f e r t i l i z e r  a l t e r n a t i v e s  each feddan was divided 

i n t o  fou r  quarter-feddan pa rce l s  and t r e a t e d  a s  fol lows:  

/I1 c o n t r o l  

#2 t r e a t e d  by z inc  su lpha te  one time a f t e r  30 days from t h e  p l an t ing  

da te .  

# 3  t r e a t e d  by z i n c  su lpha te  two t imes,  t h e  f i r s t  one a f t e r  30 days 

from p lan t ing  d a t e  and t h e  second a f t e r  24 days from t h e  f i r s t  

one, 

#4 t r e a t e d  by bayfolan,  one time a f t e r  54 days from p lan t ing  da te .  

M r .  Yousif c a r r i e d  out  a l l  f i e l d  ope ra t ions  whi le  r ece iv ing  he lp  from 

EWUP s c i e n t i s t s  on p l a n t  spacing,  f e r t i l i z e r  a p p l i c a t i o n  and i n s e c t  c o n t r o l .  

Cost and y i e l d  d a t a  were gathered dur ing  the  course of t h e  f i e l d  t r i a l .  

Table 1 shows t h e  average c o s t s  and r e t u r n s  per  feddan f o r  each of 

four  d i f f e r e n t  t rea tments ,  Notice t h a t  t h e  r e t u r n  above c o s t  i s  g r e a t e s t  

f o r  t he  H2 treatment  which included a s i n g l e  a p p l i c a t i o n  of zinc.  

Most farmers i n  t h e  Abueha a r e a  produce common (balady) corn. Cost 

and r e t u r n  d a t a  gathered during the  summer of 1979 a r e  summarized i n  

Table 2. Notice t h a t  farmers normally t ake  p a r t  of t h e i r  r e t u r n s  from 



I 1  . Avcrrlgu 1:tlsl s ~ I I J  I (o t rc r~~s  I'ur 1:ilcll ul' I:our 'I'ruiltlncnt s oL. (:ul.t~ ilt 

A u ~ h a  S i t c ,  sulluncr, 1979. 

I'louitly 2 tirllcs by t r a c t o r  

L c v e l i r ~ y  

Fur rowl t~g  by ill~ima l s 

R i d g i ~ ~ g  atld milking f i e l d  

d i t c l l u s  

l'ldllt i1tg 

Scuds,  2 k c l a  x L . E .  5 . 0  

I r r ~ g a t i o n  8 t  Line y rav i t )  

llowing 2 t i n ~ e s  and t h i n n i n  

(Itlcmical f e r t l l i r e r  200 kg 

u r e a  46-0-0 

O i s t r l b u t i o t ~  o l  f e r t i l i z e r  

Z I I I C  s u l l ~ l l i l t e  2.4 xI.EU.'; 

Il.~yl'olan 1 . 2  I i t e r x L E .  1 . 1  

Spray irlg f c r t l l i z e r  ( l a b o r  

L . E .  2 .8 + motor L.E. 21 

I n s e c t i c i d e s  1 . 4  l i t e r  

E l . ~ l a t l ~ y o t ~  x L.E. 1 .695  x 

1 tinles 

S l x a y i l ~ g  i n s c c t  i c i d e  (lirbo 

L.E. 1 . 4  t motor L.E. 1 .0)  

2 t lmes .  

Ilarves t 111g 

' T r a l l s p o r t ~ t i o n  

I 'cel ing t h e  c a r s  

T o t a l  C o s t s  

Returcls: Corn g r o i n  i/ 
C S t a l k  2 /  -- 

Car t s nnd Rcttlrtlr pcr  1:edililn 
---. ---- --.--.- --- p.-.-- -. 

I.. I 

5. 051) 

0.900 

1.500 

L . E .  

5.050 

0.900 

1.500 

Tot a1 l tlcotnc ,- -. - - - - \05 . Z O O  ? M . U [ ~  -- ?O.I,000 k 8 4 0  1 
Hcturlls ; h o v e  c o b t s  18.140 1 5 $ l .  !1,l0 10; .  b?G 1 2 0 . 3 8 b  

- - 
1/ Ntul~bcr o f  Ardnh 16.1 - 18.28 16 .0  16.57 

BEST AVAILABLE COPY 



Table 2. Average Costs and Returns per Feddan for Balady Corn at Abueha, 

Summer, 1979 

Item 

Costs: 

Planting 

Seeds 1.5  kela 

Irrigation 8 times by gravity 

Hoeing 3 times and thinning 

Chemical fertilizer 275 kg. netro kema 31-0-0 

Distribution of fertilizer 

Harvesting 

Transportation 

Peeling the ears 

Total Costs 

Returns : 

Leaves and tops for animal feed 

Corn grain 8 ardab x L.E. 12 .0  

Corn Stalk 5 loads 

Total Income 

Returns above costs 

Costs and Return 

per Feddan 

L.E. 

1 .200 

2.25 

4.000 

13.000 

13.942 

1 .000 

1.800 

2.500 

3.750 

77.558 

I 
1 

43.442 

20.000 

96.000 

5.000 



leaves and tops .  The ne t  d i f f e r e n c e  between t h e  " re tu rn  above cos ts"  

f o r  t reatment  # 2  of the  f i e l d  t r i a l  and balady corn was L . E .  62.382 

(L.E.  139.940 - 77.558 = L . E .  62.382). Even t h e  d i f f e r e n c e  between 

balady and t rea tment  fl 3 was L . E .  26.068 (L.13. 103.626 - 77.558 = 

L . E .  26.068). Although t h e  t r i a l s  should be repeated f o r  f u r t h e r  

v e r i f i c a t i o n  it  appears  t h e r e  is a good oppor tuni ty  f o r  farmers i n  

t h e  Abueha a r e a  t o  inc rease  t h e i r  income from applying t h e  p r a c t i c e s  

used i n  t h e  f i e l d  t r i a l s  
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INTRODUCTION 

One o f  the  problems i d e n t i f i e d  by the Egypt ian Water Use P r o j e c t  (EWUP) 

personnel i s  t h a t  o f  water shortaqes a t  the t a i l  ends o f  c e r t a i n  b r a ~ l c h  canals. 

A r e p o r t  by EWUP engineers i nd i ca tes  a decrease i n  water d e l i v e r y  t o  branch 

canals a t  reaches successively  more d i s t a n t  frorn the Plansouria in take.  De- 

creases i n  water avai l a b i  1 i ty a l o l ~ g  branch canals were a l  so observed; farmers 

a t  the t a i l  o f  branch canals were no t  being de l i ve red  as much water as those 

a t  the beginning of  brarich canals. The authors make a concluding conn~erit: 

"The most remote areas may rece ive  o n l y  one- four th as much water as those a t  

1 the  beginning o f  the  canal systenl." (p. 21 ) S p e c i f i c  observat ions have been 

made o f  severe water shortages dur ing  the summer season a t  the lower end o f  the 

E l  Shirni carinal located i n  the T 1  Hamaialni P ro jec t  s i t e  (F igure  1 ) .  Important  

economic costs are l i k e l y  Lo be associated w i t h  these water shortages, both t o  

farmers and t o  Egyptian agr.icu l t u r a l  econonly. The purpose o f  t h i s  r e p o r t  i s  t o  

present  some observed d i f fe rences i n  farms and farming p r a c t i c e s  r e s u l t i n g  fro111 

va r ied  amounts o f  water a v i ~ i l a b l c  and t o  make some economic eva lua t ions  of these 

d i f fe rences.  

1 t 1 I I I r a 1  I V  I I I I 0 f t s  t i111;l t.cs arc. 

t h a t  up t o  200 feddans a re  a f l e c l c d  by ittadequate alttounts o f  available! water. 
2 

Thus, the alt~ourit of' l r ~ n d  a l fec Led r-cl~rt!sc!ril.s a s igr l  i f icant. p ropo r t  ion o f  t he  

' ~ o l f e ,  John. i a m u k  ! lhal l i~i ,  rind 14. S a i i  i s sd ,  " P r e l i ~ r i n n r y  Evaluat.ion o f  
NansoUria Cnfh 1 Systeta G i  sa tiovet.lla l,c, l g y p t .  " Egypt Water Use P r o j e c t  Teclili i - 
- c a l  Repbrt'No. 3, Cairo, 1979. 

2 
E l  Shinniiwi AMel  A t t y  arid M. I. . f)l~cr,plloen, " l h e  Proh'lm~n o f  Wa l e v  I)el i v e r y  

a t  t he  T a i l  o f  thc! r l  S t ~ i l t , i  [',r;lt~c 11 r : ~ t ~ , l l , "  [ :NIP I n t e r n a l  Iteyort.. Deccnlber, 1978. 



t o t a l  area. The area s t u d i e d  i nc l udes  the E l  Stiinii b ranch and ne ighbo r i ng  canals  

i n  the  blansouria area. F i gu re  1  l oca tes  the cana ls  a long  which far l l ier  enu111et-a- 

t i o n s  were completed. Ana lys ts  o f  t h e  Egyp t ian  i r r i g a t  iot l  water  d e l  i v e r y  system 

do no t  see the  p r o b l e ~ l i  represented by t h e  E l  Shimi branch canal  t o  be an i s o l a t e d  

occurrence.  Ratt ler ,  water  shor tages a t  t h e  ends o f  branch cana ls  a re  widespread 

throughout  the  n a t  ion. A r e c e n t l y  corrlplcted a g r i c ~ l  t u r d  1 mect ian izat ion r e p o r t  

ho lds  t h a t  wa te r  shor tages a r e  a ve ry  impo r tan t  prob lem t o  farn iers  throughout  

Fgypt.  I n  a  survey o f  farmers,  87 pe rcen t  i n d i c a t e d  t h l l t  i n s u f f i c i e n t  water  was 

a  probleni. Th i s  r e p o r t  does n o t  eva lua te  t he  e x t e n t  o l  the  problenl. 1  t does 

cons ide r  t h e  e f f e c t s  o f  water  shor taqes a lo11q.canals  suc:h a s  t he  E l  Shimi branch 

and proposes a  more t l ~ o r o u g h  i r i v e s t i g a t i o n  o f  t h e  wa te r  shor tage problenl. 

A d e t a i l e d  d e s c r i p t i o n  o f  how wate r  i s  d e l i v e r e d  t o  farmers i n  the  Mansouria 

D i s t r i c t  i s  r epo r t ed  by E l   ad^.^ I n  t.he E l  t l a a ~ ~ ~ x i ~ i  r e g i o n  wate r  i s  d e l i v e r e d  on 

a four-days on, e igh t -days  o f f  r o t a t i o r i .  Accord ing t o  C1 Kady, t h i s  sys ten~  

encourages more f r equen t  i r r i g a t i o n s  than i s  necessary t o  meet t he  crops wdter  

r equ i  rernents. The frecluerit  i r r i g d t i o r i s  1  eljd t o  a te t ider~cy f o r  o v e r - i  r r i  ga t io r i ,  

a t  l e a s t  so f a r  as water  i s  ava i  l a b l e .  O v e r - i r r i g a t i o n  by far-n~ers r e a r  the  head 

o f  branch cana ls  1  i k e l y  c o r i t r i  b u t e  1.0 wa te r  s l io r tages for* r c~ rn i e r s  near  t h e  l o w e r  

ends o f  branch canals .  Fdrrners i n  t h e  area a f f e c t e d  by wa te r  shortages ad,jirst 

t o  t he  water  s i t u a t i o n  ' i n  a  ~ l l~ rnber  o f  ways : 

J~~~ 2000, Inc .  " T u r - l l ~ e r  Nccha~i  i z f i  t i o u  n t  t - ~ ~ , Y ~ ~ L i d r l  A g r i c u l t u r e "  Gai thersbut-4, 
MD, A p r i l ,  1975). 

4 ~ 1  Kady, Mona, Wayne Clylua, and l4ah11lm1d Abu-/.eid. "(lrl-Farm I r r i g a t i o n  
P r a c t i c e s  i n  ~ l a t i s o u r i  a D i s t r i c t ,  I.\~ypt.. " E(~,y l ) t  Water Ilt,c atid Managc~nent P r o j e c t .  
EWUP Technica l  Report  No. 4.  19t10. 





( 1 )  F i r s t ,  w i t h o u t  a c t i o n  t o  reduce water  shortages, l and  i s  l e f t  

i d l e ,  

( 2 )  o r  i f  p l a n t e d  t o  crops, poor y i e l d s  r e s u l t .  

( 3 )  Purchased i npu t s  such as seed, f e r t i l i z e r ,  and chemica ls  may 

be wasted ( o r  no t  used) and t h e  t ime  and e f f o r t  o f  farmers may 

be l o s t .  

( 4 )  A1 t e r n a t i v e l y ,  c rops may be p l a n t e d  which a r e  l e s s  than  o p t i -  

mal b u t  a r e  more t o l e r a n t  of water  shortages o r  r e q u i r e  l e s s  

water. 

(5) F i n a l l y ,  farmers may have ad jus ted  by f i n d i n g  o t h e r  means t o  

supply  water  t o  t he  land  such as investments i n  w e l l s  and pumps 

o r  pumping f rom d ra ins .  

Th i s  r e p o r t  examines each o f  these adjustment hypotheses. I t  i s  expected 

t h a t  wa te r  shortages a l s o  a f f e c t  land  values. Inadequate water  g r e a t l y  lowers 

t h e  p o t e n t i a l  p r o d u c t i v i t y  o f  t h e  land  arid t h i s  i s  r e f l e c t e d  i n  a  lower  land  

value. 

RESEARCH PROCEDURE 

To es t ima te  which, if any, o f  the above adjustments a r e  o c c u r r i n g  a long 

branch cana ls  i n  t h e  Mansouria canal system, data was ob ta ined  from farmer  i n -  

t e r v i ews  d u r i n g  t he  1979 summer season. Farmer i n t e r v i e w s  were conducted 

d u r i n g  t h e  sumner o f  1979 by t he  Egypt ian au thors  o f  t h i s  r e p o r t .  The i n t e r v i e w  

ques t i onna i re  i s  ' included as Appendix A t o  t h i s  r e p o r t .  Farnis were grouped 

a long  a g i ven  branch canal i n t o  upper one - th i r d ,  m idd le  one - th i r d ,  and lower  

o n e - t h i r d  depending on t h e i r  l o c a t i o n  r e l a t i v e  t o  t h e  canal beginn ing and end. 

Only farmers i n  t he  upper and lower  groups were i n te r v i ewed .  A t o t a l  o f  38 

farmers were in te rv iewed;  20 o f  these farmers have t h e i r  l and  a t  t h e  end o f  



branch canals and data were obtained from 18 farmers a t  the upper reaches of  

branch canal s. 

The data are  summarized by farmers located a t  the  upper reaches of canals 

and those whose farms were located a t  the lower end o f  canals. Comparisons 

between the  "upper-end" farmers and "lower-end" farmers w i l l  be t h e  basis of 

our analys is .  I n  t h i s  way we w i l l  be ab le  t o  show the p rac t i ces  which a re  

being fol lowed by a l l  farmers and those changes which are  associated w i t h  

water a v a i l a b i l i t y .  

The data are sunlniarized here t o  r e f l e c t  t he  adjustrllents which these farnlers 

have made o r  a re  making t o  perceived water-short s i t u a t i o n s .  We f i r s t  present 

the sumnaries o f  these data and i n  a f i n a l  sec t ion  some inferences about the 

economic cos ts  associated w i t h  water shortages are  presented. 

RESULTS OF THE SURVEY 

The quest ionnaire provided in format ion  about the  way i n  which Egyptian fa r -  

mers have adjusted o r  a re  ad jus t i ng  t o  water shortages. The data c o l l e c t e d  pro-  

v ide  informat ion about most o f  the  p o s s i l ~ l e  ad jus t r~~ents  suggested i n  the  i n t r o -  

duct ion.  These w i l l  be considered i n  tu rn .  I n  add i t i on ,  some o t h e r  observat ions 

about farnler adjus tn~ents as revealed by I he quest ionnaires w i  11 be o f fe red.  

Water A v a i l a b i l i t y  

F i r s t ,  we must answer the quest ion ds to  whether there  i s  a d i f f e r e n c e  i n  

canal water a v a i l a b i  1 i t y  between upper-cr~d farmers and lower-end farnlers. Table 

1 presents some in format ion  about the  a v a i l a b i l  i t y  o f  canal water t o  far~r lers 

dur ing  the sutnier c rop seasotl. Far-a~ers were asked about the p ropor t i on  of  t ime 



f o r  ~ h i c h  water, a v a i l a b i l i t y  i s  a problem. The quest ion, as stated,  may imply 

t h a t  the  t im ing  of water a v a i l a b i l i t y  i s  the on l y  problem. Because o f  the  way 

which water i s  de l i vered,  i f  water i s  n o t  a v a i l a b l e  according t o  schedule, the 

q u a n t i t y  o f  water del  i vered i s  a l so  inadequate. Responses from farmers, which 

i n d i c a t e  watef  i s  n o t  avai lab1 e according t o  schedule, reveal  t h a t  canal water 

i s  n o t  a v a i l a b l e  du r ing  the  four-days on p o r t i o n  o f  the  r o t a t i o n .  Appendix 

Tables A-1 and A-2 prov ide d e t a i l e d  in fo rmat ion  about how farmers a t  t he  lower 

end and upper end o f  branch canals, respec t i ve l y ,  respond t o  t h i s  quest ion. 

I n  Table 1 i t  i s  seen t l l a t  most f a r l ~ ~ e r s  a t  the  upper end o f  branch canals 

say water i s  a v a i l a b l e  on schedule a t  l e a s t  th ree- four ths  o f  the time. F i f t een  

of eighteen respondents a t  the  upper end i n d i c a t e  water i s  a v a i l a b l e  th ree  times 

o u t  of four  w h i l e  o n l y  s i x  of twenty respondents a t  the  lower endeof branch 

canals r e p o r t  water i s  a v a i l a b l e  w i t h  such scheduled re1  i a b i l  i ty.  The l a r g e s t  

number of farmers a t  the lower end o f  branch canals r e p o r t  water i s  a v a i l a b l e  

o n l y  one-fourth of the  time. Thus, there  i s  a marked d i f f e r e n c e  between upper- 

end and lower-end farmers. Farmers a t  the lower reaches o f  branch canals 

experience inadequate water del  i v e r i e s  much more f requen t l y  than farmers i n  the  

upper reaches o f  these branch canals. 

The r e p o r t  c i t e d  e a r l i e r  i nd i ca ted  tha t  n i g h t  i r r i g a t i o n  may be p rac t i ced  

by farmers f o r  which daytime water d e l i v e r i e s  are  a problem.6 I r r i g a t i o n  i s  

sometimes poss ib le  a t  n i g h t  because upper-end farmers may no t  be i r r i g a t i n g  and 

water becor~les avai  l ab le  a t  the lower reaches o f  canals. D i f fe rences i n  n i g h t  

5 
El  Kady, OJ. - c i t .  

6op. c i  t., Wol fe, -- e t  a1 . 



Table 1. A v a i l a b i l i t y  of  Canal Water t o  Farmers Along Branch Canals During 
the  Su1111ner Season by Locat ion. 

Frequency of  Locat ion  Along Branch Canal : 
Canal Water 
Ava i l ab i  1 i t y l  1 1 
N igh t  Irri a t i o n  One-Thi r d  

I (number o f  farmers) 

Usually on t ime 

About 3/4 of  t ime 

About 1/2 o f  t ime 

About 1/4 o f  t in ie 

Never on t ime 

P r a c t i c e  n i g h t  
i r r i g a t i o n  



i r r i g a t i o n  between upper-end and lower-end groups a re  n o t  ev lden t  here. 

T h i r t e e n  o f  e igh teen upper-end farmers and fou r teen  o f  twenty 1 ower-end farmers 

do a t  l e a s t  some i r r i g a t i n g  a1  11.igllt. 

Table 2 r e p o r t s  on t he  Freque~icy w i t h  which water  a v a i l a b i l i t y  i s  a problem 

du r i ng  t h e  w i n t e r  season. Appendix Tables A-3 and A-4 p rov ide  a more d e t a i l e d  

t reatment .  A l l  o f  t h e  upper-end farmers s t a t e d  t h a t  water  i s  always a v a i l a b l e  

on schedule d u r i n g  t he  w i n t e r  season. Among t h e  20 lower-end farmers o n l y  11 

i n d i c a t e  w i n t e r  canal water  a v a i l  a l ~ i  1 i t y  was tio problem. S i x  lower-end farmers 

s a i d  canal water was a v a i l a b l e  dbout t h r e e - f o u r t h s  o f  t h e  t ime and the  remain ing 

t h r e e  farmers a r e  d i s t r i b u t e d  among t h e  t h r e e  more se r i ous  water  shortage groups. 

Water a v a i l a b i l i t y  appears t o  be a problem p r i m a r i l y  d u r i n g  t h e  summer sea- 

son bu t  i t  i s  n o t  conf ined e n t i r e l y  t o  t h a t  t ime o f  t h e  year .  Given t h a t  water  

a v a i l a b i l  i t y  i s  a problem and one which a f f e c t s  lower-end farmers more severe ly  

than upper-end farmers, i t  i s  use fu l  t o  examine t h e  d i f f e r e n c e s  i n  fa rming  

ope ra t i ons  between these two groups. 

Access t o  Pumps 

Because canal water  i s  r iot  ava i l a b l e  as scheduled, marly fanners have gained 

access t o  diesel-powered pullips t o  app ly  water t o  t h e i r  crops. These pumps e i t h e r  

have been purchased o r  t he  use o f  a pump i s  rented. Table 3 d i v i d e s  t h e  upper- 

end and lower-end farmers i n t o  t h ree  groups: those who r e n t  pumps, those who 

own pumps, and those w i t h  no 11u111l~s. (See corrx!sponding Tables A-5 and A-6. ) 

Farmers o b t a i n i n g  access; t o  ptrlllps corresponds c l o s e l y  t o  t he  i n t e n s i t y  o f  

water  a v a i l a b l l i  ty pr-oble~a. A t  t he  upper end o f  branch canals ,  where water  a v a i l -  

a b i l i t y  i s  n o t  so severe a probleln, o n l y  2 o f  18 farmers use pumps. These two 

farlrlers r e n t  punips (rllld I .~ICII  on  1 y I 1 ) t -  a fc!w do ys  each sullullc!r) . 



Tab le  2 .  A v a i l a b i l i t y  of  Canal Water t.o Farmers Along Branch Caaals Dur ing 
t h e  Win te r  Season by Locat ion 

Frequency of  
Canal Water 
A v a i l a b i l i t y  

-- -.-- -- 
Upper 

One-Thi r d  One-Thi r d  

Usua l ly  on t ime  

About 3/4 on t ime  

About 1 /2  of t ime  

About 1 /4  o f  t ime 

Never on t ime  

(number o f  farmers)  



Tab le  3 .  Access t o  Pumps by Farmers Along Branch Canals,  by Locat ion 

1 (number o f  farmers ) 

Access t o  Locat i o n  A1 ong Branch Canal -- : 

Rents a pump 

Pump 

Owns a purllp 

No pump 

* 
One farmer both  owns and r e n t s .  

Upper 
End 

Lower 
End 



Arnong lower-erid farmers, 13 u f  20 e i t h e r  r e n t  o r  ow11 (iurrips. One farmer 

both owns and ren ts .  Seven have no access t o  pumps. Of those w i t h  access t o  

pumps, 8 i s  by r e n t i n g  and 6 by ownership o f  the pumps. 

D i f fe rences i n  water avai  l a b i l  i t y  t;o farmers along branch canals have r e -  

su l t ed  i n  some farmers being fo rced t o  prov ide o t h e r  means t o  ob ta in  water f o r  

t h e i r  crops. The use o f  pumps i s  much more cornnon among lower-end farmers than 

among farmers near the  upper end o f  branch canals. Thus, farmers a t  the  lower 

end of branch canals are i n c u r r i n g  a  cos t  t o  secure water t h a t  i s  no t  requ i red  

o f  farmers near the s t a r t  o f  brarich canals. More w i l l  be sa id  o f  these costs 

l a t e r ,  bu t  t he  costs inc lude the  cos t  o f  r e n t i n g  a  pump o r  the  ownership and 

use cos ts  o f  owned pumps. I n  add i t i on ,  farmers have o f t e n  invested i n  a  we l l  

t o  p rov ide  the water needed f o r  the  purnps. 

Since farmers a t  the  lower end of branch canals f a l l  i n t o  two groups accord- 

i n g  t o  access t o  pumps, i t  i s  now important  t o  recognize d i f f e r e n c e s  between 

these two groups. The f o l l o w i n g  d iscussions o f  farmer adjustments t o  l ack  of 

water a v a i l a b i l i t y  w i l l  cont inue t o  c a l l  a t t e n t i o n  t o  d i f f e rences  between upper- 

end and lower-end farmers and w i l l  a l so  cotlipare those a t  the lower end w i t h  

access t o  pumps t o  those a t  t he  lower end w i t h  no pumps. 

Farm Size D i f fe rences - 

A d i f f e r e n c e  between upper-end and lower-end farlners which was not  expected 

a t  t he  i n i t i a t i o n  of the study was a  d i f f e rence  i n  farni s ize.  However, tabula-  

t i o n  o f  the  data revealed some important  d i f fe rences i n  t h i s  score too. Table 4 

shows how the  farnis in terv iewedvary i n  s i z e  according t o  l o c a t i o n  along a  branch 

canal. A t  the  upper end farms averaged 1.38 feddans i n  s ize.  A t  t he  lower end 

average f a r m  s i z e  i s  more than twice as great', 3.69 feddans. Important d i f f e r -  

ences can a l so  be observed betwc!eri lowera-end farmers who have access t o  pumps 



Table 4. Average Far111 S ize  by Location and by Access t o  Pumps 

Farms Group Average Number o f  
Feddans o f  Land 

_ A l l  Upper End 

All Lower End 

A1 1 w i  th  purl~p access 

Pump renters 

Pump owners 

No punlps 



and those who do not .  Far,~i~ers w i  tti no access t o  pur~~ps tend t o  be r a t h e r  smal l  , 

averaging o n l y  1.43 feddans. Lowers-end fanners wi t h  access t o  pumps average 4.91 

feddans. Among a1 1 those w i t h  access t o  oulnps, farmers who own puniph average 7 .42  

feddans and those who r e n t  pumps a r e  l e s s  than one -ha l f  t h a t  s i z e ,  2 . 7 2  feddans. 

Two d i f f e r e n t  i n t e r p r e t a t i o n s  can be made o f  these d i f f e r e n c e s .  F i r s t ,  i n  

t h a t  lower-end farms tend t o  be l a r g e r  may i n d i c a t e  t h a t  because o f  water s h o r t -  

ages a t  t he  lower  ends o f  branch cana ls ,  f a r ~ n e r s  have been f o r ced  t o  expand t he  

amount o f  l a n d  farnied t o  p rov ide  a s a t i s f a c t o r y  l e v e l  o f  l i v i n g  f o r  themselves 

and t h e i r  f an i i l  i e s .  Lack o f  s u f f i c i e n t  water  r e q u i r e s  more ex tens i ve  t ype  o f  

fa rming  us ing  fewer nonland i n p u t s  pe r  u n f t  o f  land.  Net r e t u r n s  p e r  u n i t  o f  

l and  a r e  lower  and more land  i s  needed t o  p r o v i d e  adequate l e v e l s  o f  income. 

Thus, i f  t h i s  i n t e r p r e t a t i o n  i s  v a l i d ,  a p a r t  o f  t he  ad justment  t o  l a c k  o f  a 

r e l i a b l e  supply  o f  water  i s  an expanded l a n d  base. 

A second i n t e r p r e t a t i o n  i s  t h a t  l a r g e r  l a n d  ho ld i ngs  a r e  t h e  r e s u l t  o f  

e f f o r t s  t o  spread t h e  f i x e d  c o s t s  o f  a1 t e r n a t i v e  water  sources (we1 1s and pumps) 

over  more land. No t i ce  t h a t  lower-end farmers w i t h o u t  punlps a r e  o f  about t he  

same average s i z e  (1.43 feddans) as upper-end farms (1.38 feddans).  Farmers who 

r e n t  pumps a r e  about tw i ce  t h a t  s i ze .  But, farmers who have i nves ted  i n  pumps 

average 7 .42  feddans. The l a r g e r  land  h o l d i n g  has enabled them t o  j u s t i f y  t he  

investment i n  a pump. 

Whi le farmers who ob ta ined  an a l t e r n a t i v e  source o f  water  by r e n t i n g  o r  

purchas ing a pump bear an a d d i t i o n a l  c o s t  o f  water t h a t  n o s t  upper-end farmers 

do n o t  i n c u r ,  some lower-end f a r l ~ ~ e r s  do n o t  have p u ~ ~ ~ p s  and must r e l y  on t he  

a v a i l a b i l i t y  o f  wa te r  fro111 canals.  These farnis are bo th  smal l  and l a c k  a r e l i a b l e  

source o f  water.  



Cropping I n t e n s i t y  

I t  was mentioned above t h a t  lower-end farms, e s p e c i a l l y  those wi thout  a l t e r -  

n a t i v e  water sources, may tend t o  be operated more ex tens ive ly .  That i s ,  farmers 

use fewer non-water input:; per u n i t  o f  land i n  response t o  the absence of a 

re1 i a b l e  source o f  water. Further,  they may se lec t  crops w i t h  lower water requ i re-  

ments, delay p lan t i ng ,  and use less  water and associated inputs  per  u n i t  o f  land. 

Changes i n  cropping i n t e n s i t y  associated w i t h  water shortage can be manifest i n  

several ways. F i r s t ,  the amount o f  i d l e  land would be expected t o  be greater  on 

canal-end farms than i s  present on farms a t  the  upper reaches of canals. Also, 

the  number of  crops per  feddan per year niay be less  on canal-end farms. Farmers 

w i t h  water shortages are l i k e l y  t o  p r a c t i c e  less  l n te rc ropp ing  and m u l t i p l e  

cropping. Fur ther ,  the s e l e c t i o n  of  crops used may be d i f f e r e n t .  Water shortages 

would lead t o  growing fewer h igh  value crops and se lec t i ng  crops which a re  

capable o f  w i ths tand ing some water-st ress may be more comnon. F i n a l l y ,  the crop 

y i e l d s  obtained per  feddan are  expected t o  be smal ler  on the farms near the  canal 

ends. 

Table 5 shows the sunlrrler season cropping pat te rns  o f  farmers. Maize tends 

t o  be the dominant crop f o r  a l l  farmers, occupying between 50 and 60 percent o f  

the  land. Upper-end farmers and lower-end farmers w i t h  purnps qrow about the 

same propor t ions  o f  maize i n  t h e i r  cropping pat te rns .  Lower-end farmers w i th -  

o u t  pumps grow a much l a r g e r  propor t ion  of maize r e l a t i v e  t o  vegetables and 

other  crops, however. 

Upper-end f a r ~ r ~ c r s  have a s l i g h t l y  g reater  percentage o f  vegetables than 

lower-end farmers w i t h  pu~nps. L i  ke ly ,  s ince lower-end farmers w i t h  pumps are 

much l a r g e r  than upper-end far~ners, l abo r  a v a i l a b i l i t y  may 1 i m i t  the  amounts o f  

vegetables (which are r e l a t i v e l y  more labor  i n tens i ve )  grown on these lower-end 



Table 5. Summer Season Cropping Pat te rns  o f  Farmers by Locat ion  and Water 
A v a i l a b i l i t y  

Loca t ion  Along Branch Canal: 

Crop 
.-A,-- Lower End 

End I A l l  I Wi th  I Without  

I 1  arms I Pumps I ~ u ~ n p s  
4 ---- _31___-.---- 

(feddans of crop i feddans of  l a n d ) x i o o  

Maize 

Vegetables 1 4 ?  I 3 l  1 33 1 2 1 

Other 7 

* 
T o t a l s  may add t o  g rea te r  than 100 because o f  t h e  p r a c t i c e  o f  i n t e r -  
cropping.  



Table 6. Winter Season Cropping Pat te rns  o f  Farmers by Locat ion and Water 
Ava i l ab i  1 i ty  

Locat ion Along Branch Cana 1 : 

Crop 
Upper* 

End 
Lower e r l d , -  

' AI 1- -- With ~7i thout  
Farms I Pumps 1 Pumps 

I (feddans of c rop l :  feddans of 1and)xloo 

Berseem I 7 0  1 3 8  1 38 1 77 

Wheat 1 1 25 1 28 I 7 

Toma toes - - 
Hot Pepper 16 

Other - - 

* 
To ta l s  nMy add t o  g rea te r  than 100 because o f  the  p r a c t i c e  o f  i n t e r -  
cropping. 



farms. Lower-end farmers w i  t t iout  pullips have on ly  about one-ha1 f the amount o f  

land committed t o  vegetables as the comparable s ized farrns near the upper end 

of  branch canals. I n  Appendix Table A-7 i t  i s  seen t h a t  maize i s  the on ly  sum- 

mer crop f o r  f i v e  o f  the seven lower-end farriis w i t h  p ~ r ~ ~ p s .  This cropping p a t t e r n  

i s  no t  unique t o  them (see 'Tables A-8 t o  A- lo ) ,  bu t  most farmers who have access 

to  pumps grow some vegetables dur ing  the summer season. 

a During the  w in te r  season there i s  a c lose r  correspondence i n  cropping pa t -  

terns between farms o f  s i n l i l a r  size, 'Table 6. That i s ,  upper-end farmers and 

lower-end farniers wi t t iout  pumps are Illore a1 i ke i n  the i  t t  cropping pat te rns .  

Berseem cla ims most o f  the land, 70 and 77 percent,  respect ive ly .  These two 

groups o f  farms w i t h  about 1 . 4  feddans o f  land have about the same amount o f  

wheat as we l l .  The lower-end farms do grow more hot peppers i n  the w i n t e r  than 

the  upper-end farmers. Correspondingly, the upper-end farrns have more o ther  

crops; f l ax ,  eggplant, leak,  pars ley,  and garden rocket  being some of the 

more common o the r  crops. 

The cropping pat terns o f  the lliuch l a rge r  lower-end farniers w l  t h  punps d i f f e r  

markedly from the smal ler  farms. A much snlal ler p ropor t ion  of t o t a l  land i s  

committed t o  berseem. L i k e l y ,  they do not  need t o  devote such a h igh  percentage 

o f  t h e i r  land t o  forage product ion f o r  1 ivestock.  They are  ab le  t o  grow more 

wheat and tomatoes as cash crops than the  s~nal l e r  farms. 

I n  a d d i t i o n  t o  the  crop m i x ,  another poss ib le  d i f f e rence  i n  farming opera- 

t i o n s  associated w i t h  water a v a i l a b i l i t y  i s  cropping i r t t ens i t y .  Cropping in ten -  

s i t y  i s  def ined as the to la1  nucnber o f  feddans o f  a l l  crops d i v ided  by the  t o t a l  



feddans o f  land farmed. Crops a lso  vary as t o  t h e i r  use o f  inputs  per u n i t  of 

land. Some crops, such as vegetables liiay requ i re  much more fertilizer, water, 

and labo r  per  feddan than g r a i n  crops. Further,  any given crop can be farmed 

w i t h  d i f f e r e n t  l e v e l s  o i  i npu t  i n t e n s i t y .  Maiteniaybenlore sparsely seeded and 

rece ive  l e s s - f e r t i l i z e r  i n  the  a n t i c i p a t i o n  o f  i t  having lower water requ i re -  

ments per feddan. From Table 7 the cropping i n t e n s i t i e s  (c rops /un i t  o f  land/ 

y ~ a r )  o f  the  var ious groups o f  farniers can be compared, (See Table A-1 1 and 

A-12 f o r  more d e t a i l s .  ) The greates t  i n t e n s i t y  i s  found on upper-end farms. 

However, farms a t  the  lower end w i t h  punips,also achieve cropping i n t e n s i t i e s  

greater  than 2.0. 

Thus, as more water i s  a v a i l a b l e  dur ing  the  summer, farms tend t o  (a )  grow 

more vegetables and (b )  have less of the t o t a l  a v a i l a b l e  land committed t o  

maize. But, du r ing  the  w in te r  season when water i s  more un i fo rm ly  ava i l ab le ,  

cropping pat te rns  appear t o  be more in f luenced by s i ze  o f  farm than by l o c a t i o n  

along a branch canal. Small farms have l a r g e r  propor t ions  o f  t h e i r  land 

devoted t o  berseem than the  la rger ,  canal -end farnls w i  ttl access t o  pumps. On 

the o ther  hand, the l a rge r  f a r r ~ ~ s  grow rrlore wheat, tomatoes and o ther  cash crops. 

Cropping i n t e n s i t y ,  as ~ilcasured by the  r a t i o  t o t a l  feddaris o f  crops t o  the 

t o t a l  feddans of land,does not  appear to  be g r e a t l y  in f luenced by s i z e  o r  by 

p o s i t i o n  along a branch canal.  But, i F the crop m i x  i s  considered, cropping 

i n t e n s i t y  di f ferences are nDre pronounced. Since vegetables (an inpu t  i n tens i ve  

crop)  i s  associated w i t h  super ior  water a v a i l a b i l  i ty, whether provided by the 

canal o r  by pump, a p a r t  o f  the  increased cropping i n t e n s i t y  i s  hidden i n  the  

choice of crops. The small farms w i thou t  pumps near the  end o f  branch canals 

choose t o  concentrate t h e i r  e f  f 'orts to  qrowing n ~ i z e  dur ing  the summer season. 



T a b l e  7 .  Cropping I n t e n s i t i e s  o f  Farms by Locat ion  and Water A v a i l a b i l i t y  

Locat ion  Along Branch Canal : 
--. 

i- 
Upper Lower End 

Season E n d  - 1 1 1 1  M j t h  W i t "  
Fartns Purllps Put~lps 

Winter i 1 * 0 6  I l . 1 4  I 1 1.0 



Tab le  8. Expected Maize Yields on Farms by Location and Water A v a i l a b i l i t y  

Lower end: 

wi th  pumps 

w i  thout pumps 

Farmer 
Group - 

Upper end 

Expected Maize 
Y ield/Feddan - -- 

(arda bs) 

10.6 



A f u r t h e r  dimension o f  cropping i n t e n s l  ty i s  t h a t  o f  expected product ion 

per  feddan. Farmers were asked about t h e l  r expected y l e l d s  from crops. Com- 

parable data were obtained f o r  on l y  one crop and these r e s u l t s  a r e  presented i n  

Table 8. Important d l  f ferences a re  shown I n  the  farmers' expected maize y i e l d  

depending upon t h e l  r c i  rcums tance fo r  water a v a i l  abl  1 l ty .  Upper-end farmers 

expect a maize y i e l d  of 10.6 ardabs*per feddan. Lower-end farmers w l t h  pumps 

have expected maize y i e l d s  o f  8.9 ardabs and lower-end farmers w i thou t  pumps expect 

y l e l d s  o f  o n l y  6.7 ardabs. Thus, another measure o f  i n t e n s l  ty, the  amount of 

product ion per  u n i t  o f  land, i s  a l s o  associated w l t h  water a v a l l a b i l  i t y .  Crop 

y i e l d s  a r e  decreased as water becomes less  ava i lab le .  

One might  expect farmers a t  the lower end w i t h  pumps t o  have y i e l d  expec- 

t a t i o n s  as l e a s t  as great  as those farmers a t  t he  upper end. Three poss ib le  

explanations f o r  t h e i r  lower expected y i e l d s  can be advanced. (a)  Even w i t h  

pumps lower-end farmers i n c u r  an add i t i ona l  cos t  f o r  water. For economic reasons 

they may choose t o  apply l ess  water per  feddan o f  maize than do upper-end farmers. 

The added cos ts  they are i n c u r r i n g  (pumping cos ts )  do n o t  j u s t i f y  as much water 

app l ied  per feddan o f  maize as i s  the  case when these pumping costs a r e  less. 

(b )  The so i  1 s near the lower reaches o f  branch canal s a re  more sal i ne  than those 

a t  the  upper re ache^.^ Perhaps because of inadequate d e l i v e r i e s  o f  water t o  

f l ush  these s a l t s  from the s o i l ,  h igher l e v e l s  o f  s a l t s  have accumul'ated and 

these s a l t s  a r e  de le te r ious  t o  y i e l d s  o f  most crops. ( c )  Further,  water pumped 

* 
An ardab i s  a volume measure which va r ies  i n  weight depending on the  

comnodity measured; an ardab o f  maize i s  140 ki lograms o r  about 308 pounds. 

7 ~ o t r a n k o ,  A. D. . M. Zanati , A. A. Abdel-Wahed, and A.M. Keleg, "Prel i t i l lnary 
S o i l  Survey Report f o r  t he  Beni Magdoul and E l  Hamami Areas." Egypt Water Use 
Project ,  EWUP Technical Report No. 2. 1979. 



from the ground o r  from dra ins  niay be o f  lower q u a l i t y  than canal water. 

Another measure o f  cropping i n t e n s i t y  i s  the amount o r  ex ten t  o f  i d l e  land. 

Farmers were asked how much o r  f a r  how long they may leave land i d l e .  Response . 
t o  t h i s  ques t ion  was r a t h e r  l i m i t e d ,  bu t  5 lower-end farmers i nd i ca ted  t h a t  

they leave some land i d l e  f o r  a per iod  o f  about one month. Two o thers  i nd i ca ted  

t h a t  they o f t e n  delay p l a n t i n g  o f  crops because o f  the  l ack  o f  a v a i l a b l e  water. 

Leaving land i d l e  tends t o  be associated w i t h  farmers w i thou t  access t o  pumps. 

An t i  c i pa ted  Changes 

The survey r e s u l t s  presented thus f a r  a re  measurements o f  how water avai  I- 

a b i  1 i t y  i s  a f f e c t i n g  farming operat ions. D i f fe rences i n  the organ iza t ion  and 

opera t ion  o f  upper-end and lower-end farms have been observed. We nex t  t u r n  t o  

more "what if" kinds o f  issues. That i s ,  i f  water were a v a i l a b l e  according t o  

schedule, how would cropping pat te rns  , cropping i n t e n s i t i e s  and expected y i e l d s  

change. Data on "what farmers would do i f  quest ions" a re  more q u a l i t a t i v e  than 

those data presented above, bu t  they prov ide  some addi t i o n a l  in format ion.  The 

responses a re  d e t a i l e d  i n  Table A-13. 

When asked how they would respond t o  water being a v a i l a b l e  more on schedule 

du r ing  t h e  sumner, 12 lower-end farmers i nd i ca ted  t h a t  they would grow more 

vegetables, 5 would keep the  same crops ( two o f  these volunteered they would 

expect a h igher  y i e l d )  2 would grow more maize and 2 would grow more o f  o ther  

crops. 

The b e t t e r  d e l i v e r y  o f  water r e l a t i v e  t o  the  water r o t a t i o n  schedule and 

crop water requirements du r ing  the w i n t e r  season i s  a l s o  re in fo rced  i n  these 

data. During the  w i n t e r  season nlost farmers would main ta in  the  same crops. 



The d i f f e rences  observed between upper-end and lower-end farmers and be- 

tween those w i t h  and w i thout  a l t e r n a t i v e  water sources are  supported by these 

i nd i ca ted  changes i n  improved water de l i ve ry .  The amounts o f  summer vegetables 

are being l i m i t e d  by a v a i l a b l e  water; more maize i s  grown than would be i f  the 

water s i t u a t i o n  were changed. Lower-end farmers w i thou t  a l t e r n a t i v e  water 

sources a l s o  expect lower maize y i e l d s  because o f  the problems associated w i t h  

water ava i  l a b i  1  i ty; several farriiers i nd i ca ted  they would expect a  h igher  y i e l d  

i f  more water were ava i l ab le .  

Given the  adjustments farmers have made o r  a re  making t o  t h e i r  circumstances 

o f  water d e l i v e r y ,  i t  i s  appropr ia te  t o  consider t he  p o t e n t i a l  b e n e f i t s  from 

ac t i ons  t o  improve the  d i s t r i b u t i o n  o f  water along branch canals. The f o l l o w i n g  

sec t ion  discusses some o f  the p o t e n t i a l  benef i ts .  The necessary data t o  demon- 

s t r a t e  the  b e n e f i t s  from a l t e r n a t i v e  water d i s t r i b u t i o n s  are  n o t  r e a d i l y  a v a i l -  

able. The data on which the f o l l o w i n g  d iscussions a r e  based do serve t o  i l l u s t r a t e  

the  costs and b e n e f i t s  t o  improved water d i s t r i b u t i o n .  The ma te r ia l  presented 

a l so  il l u s t r a t e s  the  p o t e n t i a l  importance on t h e  problem t o  the  a g r i c u l t u r a l  

economy o f  Egypt. 

Irrlpl i c a t i o n s  o f  Water Del i very Problems 

The i n fo rma t ion  presented above i l l u s t r a t e  t h a t  d i f f e rences  are  present 

between upper-end and lower-end farmers a long branch canals. These d i f f e rences  

a re  associated w i t h  the  d e l i v e r y  o f  i r r i g a t i o n  water. The a v a i l a b i l i t y  o f  

i r r i g a t i o n  water according t o  schedule i s  important  t o  (a )  the income p o t e n t i a l s  

o f  i n d i v i d u a l  farmers and ( b )  t o  t he  area o r  d i s t r i c t ,  measured as the  ex ten t  

t o  which a g r i c u l t u r a l  output  p o t e n t i a l s  a re  being reached. ( c )  Fur ther ,  t he  

problem has n a t i o n a l  s i g n i f i c a n c e  t o  the  government o f  Egypt and the  a g r i c u l t u r a l  

sectors a b i l  i ty t o  c o n t r i b u t e  t o  na t i ona l  economic development goals. 



Farmer Income 

Farmers a t  the  lower end of branch canals may be adversely a f fec ted  by one 

o r  more ways. F i r s t ,  they may i n c u r  a d d i t i o n a l  costs t o  supply water t o  t h e i r  

farms. Investments i n  pumps and w e l l s  and/or expenditures f o r  pump r e n t a l s  a re  

being i ncu r red  by some farmers. Second, t h e i r  cropping pa t te rns  a re  a f fec ted .  

Farmers a re  forced t o  choose crops which a re  r e l a t i v e l y  l e s s  s e n s i t i v e  t o  mois- 

t u r e  s t ress  and must forego the  oppor tun i t y  t o  produce vegetables ( i n  the  

Mansouria d i s t r i c t )  w i t h  g reater  income earning p o t e n t i a l s .  F i n a l l y ,  even fo r  

the  same crop mix, lower-end farmers cannot achieve the same y i e l d s  per  u n i t  

o f  land as t h e i r  peers a t  the upper end. 

Table 9 shows the  amount of investment i n  pumps and w e l l s  repor ted  by the  

farmers who responded. Tota l  investments vary from L.E. 400 t o  L.E. 2,300; i n -  

vestment . pe r  feddan ranges from about L. E. 89 t o  L. €. 250. 

Three of the  farmers who own pumps a1 so have we1 1 s; one of these farmers 

has two wel ls .  Two o thers  pump from a dra in .  The source o f  water f o r  the 

remaining farmer i s  n o t  known. One farmer i nd i ca ted  t h a t  he j o i n t l y  owns the  

pump w i t h  two o the r  farmers. 

Fanner Number 2 ren ts  h i s  pump so t h a t  i t  serves about 25 feddans i n  addi -  

t i o n  t o  the  3 feddans he owns. His r e n t a l  income on the pump i s  about L.E. 0.75 

per  hour; t o t a l  annual income from pump r e n t a l  i s  about L . E .  675. 

Farmer Number 6, who j o i n t l y  owns h i s  pump w i t h  two others,  a l s o  r e n t s  the  

pump t o  others.  The pump serves 13.5 feddans f o r  the  th ree  owners and i s  ren ted  
I 

t o  p rov ide  water t o  another 4 feddat~s. The r e n t a l  income i s  L . E .  0.60 per hour ! 

o r  about L .  E. 60 per  year. Ttlus, farmers who own pumps may be spreading the 
I 

f i x e d  costs o f  these purrips by p rov id ing  e i t h e r  water o r  a pump f o r  r e n t  t o  h i s  

neighbors. 



-'.PJi: 
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Table 9. Investments i n  A 1  ternat ive  Water Sources Reported by Lower-End Farmers 
Who Own Pumps 

~ a r m e r ~  Investment Land Investment 
Number Farmed per Feddan 

(L.E. ) ( feddans) (L.E. ) 

Average 1,217 7.4 164'. 45 

'~armer numbers here correspond to those ident i  f l e d  i n  Tab1 er A-1 
through A-1 3. 



I n  addl t i o n  to  these i n v e s t ~ n e ~ ~ t s  , which nlust be al l lort i  zed over  several 

years, farmers must pay the opera t ing  cos ts  f o r  us ing  these pumps. Upper-end 

farmers a l so  have water l i f t i n g  costs; the data obta ined f o r  t h i s  study a re  no t  

s u f f i c i e n t  t o  compare t h e  cos ts  o f  1 i f t i n g  water between upper-end and lower- 

end farmers, however. Reports a re  i n  p repara t ion  by o the r  EWUP economists which 

examine the  cos ts  o f  l i f t i n g  water by a l t e r n a t i v e  means.8 Appendix B-1 and 

8-2 provide some investment and opera t ing  cos t  data as repor ted  by two farmers 

inc luded i n  t h i s  study. This study was not  designed t o  p rov ide  s u f f i c i e n t  i n f o r -  

mation about d i f fe rences i n  water l i f t i n g  costs between upper-end and lower-end 

farmers t o  make comparisons. 

Other farmers r e n t  pumps t o  o f f s e t  canal water del i v e r y  s h o r t f a l l  s. Table 

10 s u m r i z e s  t h e  average r e n t a l  cos t  obta ined f rom those who repor ted.  Pump 

r e n t a l  r a t e s  vary a g rea t  anlount, from L.  E. 0.50 per  hour t o  L.E. 1 .OO per  hour. 

The average r e n t a l  r a t e  i s  L.E. 0.67. L i ke l y ,  these v a r i a t i o n s  are associated 

w i t h  s i z e  and f l o w  r a t e  bu t  t he  data obt.ained do n o t  inc lude such measurements. 

Farmers who r ~ e i  t h e r  ow11 o r  r e n t  pul~~ps, and perhaps sonle who r e t i t  pu~llps or l ly 

f o r  c e r t a i n  crops o r  i r r i g a t i o n s ,  have d i f f e r e n t  kinds o f  costs.  The i r  cos t  

a re  oppor tun i t y  cos ts  o f  income foregone. I t  was shown e a r l i e r  t h a t  the  cropping 

pa t te rns  favor maize a t  t h e  expense of  vegetables. Fur ther ,  expected maize 

y i e l d s  a re  much lower than those expected by upper-end farmers and by lower-end 

fanners w i t h  pumps. 

8 
Ouenenloen, M. t .  and Shinnawl Abdel A t t y  E l  Shitlnawi, "An Economic 

Analys is  o f  Water L i f t i n g  With a Diesel Putnp f o r  a Far111 a t  E l  Hammami." A 
paper presented a t  the  UNESCO Tra in ing  Conference on I r r i g a t i o n  Development. 
Egypt Water Use Pro jec t .  1979. 



Table 10. Pump Rental Costs Paid by Lower-End Farmers Reporting 

Fa me r 
Number 

- 
Rental Cost 

per Hour - 
(L. E. ) 
0.60 

0.80 

0.80 

0.50 



F i r s t ,  consider the  d i f f e rences  i n  income per feddan from vegetables ver -  

sus maize. The EWUP Enterpr ise  Cost Studies est imate the  ne t  r e t u r n  above a1 1 

costs f o r  cabbage i n  the  El Hannami area are  L.E. 351.36 per feddana9 I n  the  

same area, the  ne t  r e t u r n  ahove a1 1 costs fo r  eggplant i s  L. E.  227.62 per fed- 
10 

dan. And f o r  tomatoes i n  the  Bemi Magdoul area, per  feddan ne t  re tu rns  above 

a11 costs are-es t imated a t  L.E. 52.54." Cur rent ly  a v a i l a b l e  data do n o t  permi t  

d i r e c t  comparisons t o  maize I n  the  Mansouria d i s t r i c t .  However, e n t e r p r i s e  

cos ts  and re tu rns  have been made fo r  maize i n  the Abu-Raia area of  the  Kaf r  El 

Sheikh Governate. The y i e l d s  reported i n  t h i s  est imate i s  13 ardabs, s l i g h t l y  

g reater  than the 10.6 ardab y i e l d  expected by Mansouria d i s t r i c t  farmers. Net 

r e t u r n  per  feddan o f  maize above a l l  costs i s  repor ted  as L.E. 7.19." I t  ap- 

pears t h a t  n e t  re tu rns  above a l l  costs a re  considerably h igher fo r  vegetables 

than fo r  maize. Income s a c r i f i c e s  per  feddan may range from L.E. 46, comparing 
* 

maize t o  tomatoes, t o  L. E. 344 when comparing maize t o  cabbage. 

Even i f  maize i s  produced, the  oppor tun i ty  cos t  o f  foregone income i s  

great .  Gross re tu rns  per  feddan from maize y i e l d i n g  10.6 ardab and p r i c e d  a t  

L.E. 8 per  ardab i s  L.E. 84.8. The gross re tu rns  per  feddan associated w i t h  

the  6.7 ardab maize expected by lower-end farmers w i thou t  pumps i s  L.E. 53.6. 

A d i f f e rence  of L .  E. 31.2 i n  expected gross re tu rns  per  feddan of maize e x i s t s  

'EI Shirmawi and Farouk Abdel A l ,  "Crop Enterpr ise  Cost Study, Cabbage a t  
El  Hamnami Area". Egypt Water Use Pro jec t ,  1979. 

" ~ 1  S h a m i  and Farouk Abdel A, "Crop Enterpr ise  Cost Study, Eggplant a t  
E l  Hamnami Area". Egypt Water Use Pro jec t ,  1979. 

" ~ o t f i  , Nasr and Farouk Abdel A1 , "Crop Enterpr ise  Cost Study, Tomatoes a t  
Bami Magdoul Area". Egypt Water Use Pro jec t ,  1978. 

12 
Quenemoen, M. E., Yusef Yusef and Ganlal Ayad, "Crop En te rp r i se  Cost Study 

Maize a t  Abu-Raia." Egypt Water Use Pro jec t ,  1978. 

* 
These analyses hold t rue  f o r  i n d i v i d u a l  farmers only;  i f  a l l  farmers 

increased vegetable produc t-ior~, add i t ior1d1 suppl i e s  would cause p r i c e s  t o  
decrease and the  net  income dif ferences t o  narrow. 



between these two groups. 

Product ion losses a long branch canals. D i f fe rences i n  water cos ts  and ne t  

income per  feddan between farmers w i t h  adequate i r r i g a t i o n  water and those w i t h  

water shortages can be s izable.  Here, i t  w i l l  be shown t h a t  f o r  a g iven amount 

of water d e l i v e r e d  t o  the  head o f  a branch canal,  t o t a l  p roduct ion  can be i n -  

creased by improving the d i s t r i b u t i o n  o f  water a long the  branch. That i s ,  a 

g rea te r  t o t a l  output  can be reached by p rov id ing  more water t o  lower-end farmers, 
* 

even i f  t h i s  requ i res  reducing water use of  upper-end farmers. Thus, if water 

use e f f i c i e n c y  i s  measured as the  amount o f  ( o r  va lue o f )  a g r i c u l t u r a l  ou tpu t  per  

u n i t  o f  water, an improvement i n  water use e f f i c i e n c y  would occur by p r o v i d i n g  a 

more un i fo rm d i s t r i b u t i o n  o f  water a long a l l  branch canals. The p o t e n t i a l  bene- 

f i t s  from a more un i fo rm d i s t r i b u t i o n  are d i f f e r e n t  depending on whether o r  no t  

adequate amounts o f  water a re  being a v a i l a b l e  a t  t h e  head o f  branch canals t o  

meet t he  crop water requirements f o r  a l l  l and  served by the  canal. Here we 

assume adequate water i s  a v a i l a b l e  a t  t he  head o f  t h e  branch canal. The poten- 

t i a l  gains from improved water d i s t r i b u t i o n  then depend on the case i f  (a )  

upper-end farmers are  us ing excessive amounts o f  water and thereby prevent  the  

water from being de l i ve red  t o  lower-end users, o r  ( b )  upper-end farmers a re  no t  

us ing  water excessively  bu t  the water i s  being l o s t  by seepages, weed growth, 

etc., f r o m  t h e  branch canals. Water use e f f i c i e n c y  cannot be considered i n  i s o -  

l a t i o n  from o the r  i n p u t  use. Suppose I n  e i t h e r  case,that adequate amounts o f  

a l l  o the r  i npu ts  are a v a i l a b l e  and are  v a r i e d  i n  c o r r e c t  p ropor t ions  t o  the 

amount of water app l ied .  Figures 2 and 3 i l l u s t r a t e  these two cases. 

* 
I f  lower-end water shortages are  caused by losses i n  the branch canal from 

seepage, weed growth, e tc .  , r e a l  l oca t i ons  may n o t  be necessary. Upper-end irr i - 
gat ions  would n o t  a f f e c t e d  by measures t o  reduce in-canal losses which would pro-  
v ide  more water  t o  lower-end users. 



Figure 2 i s  based on a product ion response f u n c t i o n  f o r  corn (maize) a t  

Davis. c a l i f o r n i a . 1 3  As f o r  Egypt, l i t t l e  o r  no growing season p r e c i p i t a t i o n  

occurred i n  t h e  experiments on which the  func t i on  i s  based. The func t iona l  

relationship between water (W) i n  acre-inches, pounds o f  n i t r o g e n  (N)  f e r t i  1 l z e r ,  

and pounds o f  maize product ion (M)  per  acre i s :  

(1 )  M =-3294.4 + 367.2W + .52N - 7 . 0 6 1 ~ ~  + , 0 0 3 8 ~ ~  - .0458WN 

Since i t  i s  assumed the  l e v e l s  o f  a l l  o the r  i npu ts  bu t  water a re  given, s e t t i n g  

No100 the  product i o n  response equat ion reduces t o :  

The maximum per  acre y i e l d  occurs when 25.97 acre-inches o f  water a re  a p p l i e d  

r e s u l t i n g  I n  a y i e l d  of 8,614 pounds o f  maize per  acre. Convert ing these 

3 measurements t o  cub ic  meters (m ) pe r  feddan and ardabs o f  maize, the  maximum 

3 y i e l d  occurs when 2,770.8m of  water i s  app l i ed  and a y i e l d  of 29.03 ardabs of 

maize i s  reached. This  y i e l d  i s  more than double the  g rea tes t  o f  y i e l d s  observed 

among t h e  farmers sampled i n  t h i s  survey. The response func t ion  i s  f i t  t o  data 

from a c o n t r o l l e d  experiment and the  c u l t u r a l  p r a c t i c e s  app l i ed  i n  C a l i f o r n i a  

a re  d i f f e r e n t  from those used i n  Egypt. The func t iona l  r e l a t i o n s h i p  g iven i n  

equat ion 2 i s  ad jus ted  f o r  both the  experimental and c u l t u r a l  p r a c t i c e  e f fec ts  
* 

and the  f o l l o w i n g  equat ion r e s u l t s :  

(3 )  Y = 1926.2 + 183.4W - 3.53w2 

3 With equat ion 3, y i e l d s  s t i l l  reach a maximum a t  2770.8111 o f  water; t h e  maximum 

y i e l d  i s  14.5 ardabs per feddan. Such i s  cons i s ten t  w i t h  the  survey data-and 

o the r  repo r t s  of maize y i e l d s  i n  Egypt. 14 

* 
Equation 3 i s  der ived as Y = 112 (equat ion 2 )  

3~eady,  E . O .  and R. W. Hexem. Water Product ion Funct ions f o r  I r r i g a t e d  
Agr i cu l t u re .  I w a  Sta te  U n i v e r s i t y  Press. Ames, Iowa. 1978. p. 92. 

1 4 ~ i t c h ,  J.B.. A .A .  Gouel i, and M. E l  Gabely, "The Cropping System f o r  
Maize i n  Egypt, Survey Findings and Imp l i ca t i ons  f o r  P o l i c y  i n  Egypt," Workshop 
on Improved Fawning Systerns fo r  the N i l e  Val ley.  M in i s l r - y  o f  A g r i c u l t u r e  and 
UNDPIFAO. Ca i ro. 1979. 



I n  F igure 2 we assunk t h a t  upper-end farmers a r e  n o t  us ing  excessive amounts 

o f  water. Shown along the water response curves f o r  maize, are po in t s  correspond- 

i n g  t o  the  poss ib le  water a p p l i c a t i o n  r a t e s  f o r  upper-end and lower-end farmers. 

F i r s t ,  Po in t  A on the  curve locates where lower-end f a m ~ e r s  w i thout  pumps may be 

operat ing;  they may be r e c e i v i n g  on l y  one- four th  the  amount o f  water as upper- 

end farmers.15 Po in t  C loca tes  where upper-end farmers may be operat ing;  they 

are  app ly ing  water a t  t he  l e v e l  which maximizes t h e i r  y i e l d s .  

A t  A about 700 cub ic  meters o f  water are app l i ed  and a t  C, about f ou r  t imes 

as much o r  2,800 cubic meters are appl ied. I n  equat ion 3 the  maximum y i e l d  o f  

3 14.5 ardabs i s  reached w i t h  about 2 ,600~ o f  water per  feddan. From equation 3 

the  est imated y i e l d  reduc t ion  r e s u l t i n g  from reducing water a p p l i c a t i o n  by, say, 

3 3 500m can be estlmated. I f  W=2,100m , maize y i e l d s  would be reduced by 0.30 

3 ardab. I f  t h a t  500111 were made a v a i l a b l e  t o  lower-end farmers, water appl i ca-  

3 3 t i o n s  could be increased from 650m per  feddan ( P o i n t  A )  t o  1,250m per  feddan 

and an a d d i t i o n a l  y i e l d  o f  about 2.37 ardab would be forthcoming. A ga in  o f  

2.37 - .30 = 2.07 ardab o f  maize would be obta ined on each feddan fo l l ow ing  t h i s  

r e a l  l oca t i on .  Such r e d i s t r i b u t i o n s  cou ld  cont inue u n t i l  the marginal increment 

i n  y i e l d  per u n i t  o f  water i s  equated f o r  the  upper-end and lower-end farmers 

such as would occur  a t  P o i n t  B. A t  B, the  ou tput  o f  two feddans would be about 

26.8 ardabs (13.4 x 2 feddans). But, p r i o r  t o  the  r e d i s t r i b u t i o n  w i t h  lower-end 

farmers opera t ing  a t  A and upper-end farmers a t  B, the  ou tput  from two feddans 

would be o n l y  24.5 ardabs (10.0 + 14.5). This  d i s t r i b u t i o n  o f  the  same amount 

of water, a t o t a l  o f  3,250 cubic meters f o r  two feddans, would y i e l d  about 9 

percent more maize. , 

150p. c i  t. , Wol fe,  -- e t  a1 . 
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If, however, the  s i t u a t i o n  i s  as dep ic ted  i n  F igure  3, t he  p o t e n t i a l  gains 

from r e d i s t r i b u t i o n  are  even more s i g n i f i c a n t .  Here i t  i s  assumed t h a t  ( a )  

adequate amounts of water  a re  being de l i ve red  t o  t h e  head o f  branch canals and 

t h a t  (b )  upper-end farmers are  us ing water des t ined f o r  lower-end users. The 

upper-end farr iers are, i n  fac t ,  us ing  so much water t h a t  i t  i s  d e l i t e r i o u s  t o  
* 

t h e i r  y i e l d s .  'That some farmers lilay be us ing  water excess ive ly  was c i t e d  as a 

p o s s l b i l i t y  i n  an e a r l i e r  study.16 Th is  r e p o r t  found some i n d i c a t i o n  t h a t  as 

water a p p l i c a t i o n s  increase, t o t a l  y i e l d s  decrease. Such i s  the  case a t  Po in t  

3 C. I n  F igure  3, a t o t a l  o f  about 2,500111 i s  prov ided f o r  each feddan o f  maize, 

an amount which approximates i t s  consumptive use requirements. The d i s t r i b u t i o n  

3 i s  n o t  uniform, however, upper-end farmers c l a i m  4,00011 o f  water l e a v i n g  on l y  

3 1,000m f o r  lower-end farmers. Po in t s  A and C d e p i c t  the  lower-end and upper- 

end farmers operat  ions, respect  i vely.  

Lower-end farmers are  us ing  1,000 cub ic  meters o f  water (1/4 t h e  amount of 

upper-end users)  and a r e  ob ta in ing  a y i e l d  o f  about 11.5 ardabs per  feddan. 

Upper-end farmers a re  us ing  4,000 cubic meters and g e t  a y i e l d  o f  12.0 ardabs. 

Now, r e d i s t r i b u t i o n  o f  water from the upper-end t o  lower-end w i l l  b e n e f i t  bo th  

groups. I f  1,500 cubic meters are  taken from each upper-end feddan , reducing 

3 the  amount app l i ed  from 4,000m t o  2,500m3, y i e l d  would increase from 12.0 ardabs 

t o  14.5 ardabs. A corresponding increase i n  the  amount of water d e l i v e r e d  t o  

maize on lower-end farms would increase t h e  water used per feddan from 1,000 t o  

3 2,500~1 and increase t h e i r  y i e l d s  from 11.5 t o  14.5 ardabs. D i v i d i n g  the  water 

* 
Such water use p r a c t i c e s  appear i r r a t i o n a l .  They are  r a t i o n a l ,  however, 

I n  t h a t  such i n p u t  use p rac t i ces  of  ten  occur because o f  l ack  o f  knowledge, r i s k  
aversion, o r  are necessary t o  i nsu re  one's cont inued use o f  a resource. 

16 
E l  Kady, op. c i t . ,  p. 54. 



Figure 3 .  Hypotentical Water Response Curve f o r  Maize;  Upper-End Farmers U s i n g  
Water Excessively 



3 equa l l y  among upper-end and lower-end land, a l l o w i n g  2,500m f o r  each feddan 

equates the  y i e l d  increment per  marginal u n i t  o f  water. At t h i s  p o i n t  (Po in t  

B i n  F igure  3 )  t h e  y i e l d  would be 14.5 ardabs f o r  bo th  upper-end and lower-end 

lands. Thus, t o t a l  ou tpu t  f rom two feddans, one loca ted  a t  t he  upper end and 

the  o the r  a t  the  lower end, would increase from 11.5 + 12.0 = 23.5 ardabs t o  

29 ardabs. Th is  i s  a 23 percent  increase. 

Depending on whether s i t u a t i o n  i n  F igure  2 o r  F igu re  3 p r e v a i l s ,  p o t e n t i a l s  

t o  increase water use e f f i c i e n c y  and a g r i c u l t u r a l  ou tpu t  a long branch canals  

a r e  present .  Output of  maize a lone cou ld  inc rease from g t o  23 percent.  L i k e l y ,  

changes would a l s o  occur i n  the  cropping pa t te rns  as lower-end farmers would 

grow more vegetables. Thus, the  b e n e f i t s  demonstrated by F igures 2 and 3 a r e  

on the  conserva t ive  side. The p o t e n t i a l s  t o  achieve improvements i n  water use 

e f f i c i e n c y  a r e  even g rea te r  than the  i l l u s t r a t i o n s  revea l .  

Aggregate E f f e c t s  

Jus t  as t h e  e f f i c i e n c y  o f  water use a long a branch canal can be increased by 

improved d i s t r i b u t i o n  o f w a t e r  and these e f f i c i e n c y  gains a re  r e a l i z e d  as a g rea te r  

l e v e l  o f  a g r i c u l t u r a l  ou tpu t ,  approximations can be made o f  t h e  p o t e n t i a l  bene- 

f i t s  t o  t h e  a g r i c u l t u r a l  ou tpu t  of  the  na t i on .  Egypt has about 5.5 m i l l i o n  

feddans o f  land. I n  t he  Mansouria area, lower-end farmers w i thou t  access t o  

a1 t e r n a t i v e  sources o f  water have about 86 percent  o f  t he  land  i n  maize du r i ng  

the  sumner season. Their peers w i t h  water have o n l y  about 54 percent  o f  t h e i r  

land  i n  maize. Conversely, vegetables make up o n l y  21 percent  of lower-end 

w i thou t  water farmers sulnmer crops w h i l e  those w i t h  water have between 33 and 

42 percent  (say 37 percent )  o f  t h e i r  l and  i n  vegetables. One- th i rd o f  the  land  

i s  being operated below i t s  p o t e n t i a l .  The Mansouria d i s t r i c t  inc ludes  27,745 



feddans. ' The lower-end farms produce on l y  (27,745 r 3 X . 2 1 )  1,942 feddans 

of vegetables w h l l e  upper-end f a n s  produce (27,745 + 3  X .37) 3,422 feddans o f  

vegetables. The d i f f e rence  i n  n e t  farm income per  feddan o f  vegetables and 

t h a t  of maize-ranged from L.E. 46 t o  344. Assuming a d i f fe rence o f  L.E. 200, 

t he  income foregone from no t  produclng vegetables I n  the  Mansouria d l s t r i c t  

a lone cou ld  anlount t o  L.E. 296,000 per  year. It i s  very possib le,  however, t h a t  

t he  amount o f  vegetables grown is '  cons t ra ined by l abo r  a v a i l a b i l i t y .  Thus, 

e x t r a p o l a t i o n  l i k e  those presented here should be i n t e r p r e t e d  w i t h  some rese r -  

vat ions.  

I n  add i t ion ,  the  ne t  incorl~e per  feddan o f  maize grown by lower-end farmers 

i s  below p o t e n t i a l .  Increases i n  gross income per  feddan o f  maize could range 

from 9 t o  23 percent.  Gross income pe r  feddan o f  maize i s  about 13 ardabs a t  

L.E.8 = L.E.104. Assume maize would occupy on l y  54 percent  o f  the  summer land, 

as w i t h  farmers w i t h  adequate water, and 4,994 feddans o f  maize a re  "below poten- 

t i a l  (27,745 feddans x 1/3 x .54).  A 10 percent  increase i n  gross income per  

feddan amounts t o  L.E. 51,938 (4,994 x .72); a  23 percent  increase would increase 

gross farm income by L.E. 119,456. 

Not a l l  areas o f  Egypt possess the income p o t e n t i a l s  from vegetables as 

does the  Mansouria d i s t r i c t .  Nevertheless, these analyses i l l u s t r a t e  the  po- 

t e n t i a l  gains which can be achieved by improving the  e f f i c i e n c y  o f  water d i s t r i -  

bu t ion  and use. Further,  such est imates o f  the  b e n e f i t s  from improvements i n  

water use e f f i c i e n c y  can serve as a guide as t o  how much can be spent t o  improve 

the  e f f i c i e n c y  o f  water d e l i v e r y  and use. Such i s  the  goal o f  the Egypt Water 

Use and Management P ro jec t .  

17 
op. c i t .  Wolfe, -- et .  a l .  



APPENDIX A 

EGYPT WATER USE AND MANAGLMCNT PROJECT 

(ECONOMIC5 TtAM) 

INTENSIVE ( FAltMt H) SURVEY 

E JALUAT ION OF WATER SHORTAGES 

ON UItANCtI CANALS 

S I T E  AilD GOVERNORATE: ------.-- . -- --- 

. 1. Name - ----.. A Y ~  . . - - . - . - - 

2. Family Members: Wife --- -- -. -- -- -- - - .. . --- -.-- -- 

Chi 1dre11: Aye Sex 

3. Locat ion: Name of  carla1 --.- - . . - - . . - . .  .- --.-..-.- -. - . . . - . . . .--- 

Canal s t a r t  - 

Canal end ------- --- * 
4. Amount o f  land farmed; Nui~tber o f  t c d d ~ t l s  - - - , - . - - - - . -  

N u ~ ~ ~ b e r  of  feddans owned . . - - - -. 

Nuniber o f  feddans rented 

5. L ives tock  and Equipu~ent I nven to r i es :  

a. L ivestock No. AY e 

B u f f a l o  
4 

C a t t l e  

Donkeys 

Goats 

Sheep 

Chickens 

Other (speci f y )  
b 

Data prepared by: .- -- 

Uses 



b. Equipment No. S ize  

Sakia 

Tambour 

Shadoof ------ .. . -- 

Plow 

T r a c t o r  

P I  a n t e r  

l s D iese l  pu~np 

E l e c t r i c  pump -.-. - - - - . . - - . . . 

* 
6. Source o f  water ;  nun~ber o f  fedddns served by: 

Canal o n l y  --- 
Canal & d r a i n  --..-.---- 

Canal & we1 1 - .... . - .----. - 

Well o n l y  --- --- --- 

Other  (spec1 l 'y)  --- - - .- 

7. Crops Grown: 

a. Summer Crops No. o f  feddans* 

-- ------.. --- 

b. Winter  Crops No. o f  fedddns 

(expected ) 
Average Y i e l d  

(expected)  
Average Y i e l d  



8. Water Ro ta t i on :  

Suniner; Days on Days o f f  

Winter;  Days on Days o f f  

9. Canal Water Avai l a b i  1 i t y :  

a. S;mr season 

( 1 )  U S U ~  ly ava i  1 ab le  on schedule ,- - -  , . . - 

( 2 )  A v a i l a b l e  as scheduled about 3 tirl les o u t  o f  4 

( 3 )  A v a i l a b l e  as scheduled about one-ha l f  the t ime 

( 4 )  A v a i l a b l e  as scheduled about one - fou r t h  t he  t in ie  

(5) Never a v a i l a b l e  as scheduled - -.--. -.- - -.- .- - ..- - -. 

( 6 )  I s  water a v a i l a b l e  a t  n i y h t ?  

Expl a 1 n: -, -.---.------.-.--,-.-.- - --. -.-- .-.--.--- 

---.-- -----..-- - ..---..-- --.- ... - . - . .  --- 

(7 )  W i l l  y o u o r  do you i r r i g a t e  a t  n i g h t :  ,.,-.----.. 

Exp la i  n --- ------. 

b. Win te r  season 

(1 )  Usual l y  ava i  l a b l e  on shedule - - - - -  - _ .  - - --- 

( 2 )  A v a i l a b l e  as scheduled about 3 t i ~ i l c s  o u t  o f  4 -.---- 

(3 )  A v a i l a b l e  as scheduled about one h d l f  t he  t i ~ r l e  

( 4 )  A v a i l a b l e  as scheduled about one - fou r t h  the  tiri le - 

( 5 )  Never ava i  l a b l e  as sch(?duled - - - - - - - - -  

( 6 )  I s  water a v a i l a b l e  a t  n i g h t ?  --- - - . - - - . - ---- 

E x p l a i n  --- -----.-------- 

(7 )  W i l l  y o u o r  do you i r r i g a t e a t  n i g h t ?  ---.. -- - 
Expl a i  n .---. - -.--..- -- -.- - . .  



10. Changes i n  farming p rac t i ces  because o f  problclns w i  t h  water avai l a b i  1 i ty:  

a. Leave land i d l e  i f  so, nur~~ber o f  feddans , f o r  how 

c. - Develop an a1 te r r l a t i ve  w ~ t e r  source fro111 
'- - - 7 d r  

t 0 - 
(da tF) 

11. I f  waterwas always a v a i l d b l e  accord i r~g  t o  t -o ld t ion ,  what crops would 

be grown? 

Sumner crops No. o f  teddans (expected) 
average y i e l d  

Winter crops No. o f  feddans (expected) 
average y i e l d  

12. Do you r e n t  a pull~p? Yes 

13. Do you own a pump? yes a NO 0 
a. If yes on 12 o r  13, source o f  power: 

0 Diesel  

0 E l e c t r i c  

b. P U ~ I ~  c h a r a c t e r i s t i c s  : 

Motor s i ze  - -- - - - -- . --. . . . . - . .. -. 

Inves trnent cos t ( i f owlled) . -  - . -  

Year purchased ( i f  owned) b .. . - -.- .-.-- 

Rental ~ u s  t ( i I' t.c~~l,ocl) 



c. Number of  months per  year  i n  which the purrip i s  used 

14. Reasons f o r  us ing  pump: 

b. Problem o f  feed lut. 1 i vcs tock  uscd t o  tur-11 sdk id  .---.. - 

c. Can apply a v a i l a b l e  canal water on a Inore t i i l ~ e l y  basis  - 
I 

d. Lower cos t  nethod of punlping water - 

e. Used as an a1 t e r n a t i v e  t o  tak ing  water from canal - 

15. Do you have a w e l l  t o  supply p a r t  o f  the water used or1 your  farm? 

Yes 0 

Investnlent cos t  - --.-- - 

Depth - - .. -----.--.-... ---- . . . - 

b. Number o f  months per  year  the  w e l l  i s  used t o  supplenlent canal 

water -- .---- ---.- .. .- - - 

c. Number o f  years i n  10 the w e l l  w i l l  be needed t o  supplement 

c a n a l w a t e r  -a- -.--- .. .- .- --... - - - ... 

16. Reason f o r  i n v e s t i n g  i n  we1 1 : 

& a. B e t t e r w a t e r  -- .-- ----- 

b, Water i s  always avdi l d b l e  wtlcn ~ ~ c e d e d  -.--. . . . -- I 

c ,  Needed because of water shortages fro111 canal du r ing  sollle nlonths 

17. Do you o b t a i n  some water used on your  far111 from sources o the r  than the 

canal o r  w e l l ?  Please oxp la in  -.--.- --.- --- - --. . - -.- 



16. Is q u a l i t y  of water a problem a t  any of  the sources ava i l ab le  to  you 

Conversion from Kerates to  feddans 



Table A-1. A v a i l a b i  1 i t y  of  Canal Ua te r  t o  Farmers a t  t h e  Lower End o f  Branch 
Canals Dur ing  Sumner Season and P r a c t i c e  o f  N i g h t  I r r i g a t i o n  

.- 

Canal Water i s  A v a i l a b l e :  N i g h t  
Farm Usua l l y  About 3/4 About 1/2 About 1/4 Never on I r r i g a t i o n  

Number on ~ i m e  of t he  Time o f  t h e  Time o f  t he  Time Time 
- 

Yes N o 

Number 3 2 5 8 2 14 3 



Table A-2. Avai la 'b i  1  i ty o f  Canal Water t o  Farmers a t  t h e  Upper End o f  Branch 
Canals Dur ing t h e  Summer Season and P r a c t i c e  o f  N i g h t  I r r i g a t i o n  

canal W i l t e r 7 S A v a i l a b i e :  N i g h t  
Farm Usua l l y  A b o u t 3 / 4  About 1/2 About 1 /4  Never on I r r i g a t i o n  

Number on Time o f  the  Time o f  t he  Time of t h e  Time Time Yes No 

Number 3 12 3  13 5 



Table A-3. A v a i l a b i l i t y  of Canal Water t o  Farmers a t  the Lower End o f  Branch 
Canals During the Winter Season 

Canal Water i s  Ava i lab le :  
Farmer Usual 1 Y About 3/4 About 1 /2  About 1/4 Never on 
Number on T i&  of the Time o f  t h e  Time of the  Time T i  me 

Number 1 1  6 1 1 1 



A b l e  A-4. A v a i l a b i l i t y  of Canal Water a t  the Upper End o f  Branch Canals 
During the Winter Season :; 

--. - -- 
Canal Water i s  Avai lable:  

Farmer Usual l y  A b o u t 3 r ~ b o u  t 1 1 2  About 114 Never on 
Number on Time o f  the Time of the Time o f  the Time T i  me 

Number 18 



Table A - 5 .  Access t o  I r r i g a t i o n  Pumps by Farmers a t  the Lower End o f  Branch 
Canal s 

Farm Rent a Own a Months 
Number Pump Pump Pump Used 

Number 8 6 ---  



Table A-6. Access t o  I r r i g a t i o n  Pumps by Farmers a t  t h e  Upper End o f  Branch 
Canal s 

Farm Rent a Own a Months 
Number Pump Pump Pump Used 

Yes 

Yes 



Tab le  A-7. Cropping P a t t e r n s  of Farmers a t  Lower End o f  Branch Canals During 
Summer Season 

Farmer T o t a l  Maize  M a ~ z e  
Number Land ( g r a i n )  ( foraqe) Vegetables Other  ---- no. o f  feddan ---- 

T o t a l  73.89 34.41 9 . 4 5  2 2 . 9 8  7 . 5 0  

Average 3 .69  1 .72 .47  1 .15 .38 

Percent  ---- 47 13 3 1 



,ab le  A-8. Cropping Patterns of Farmers a t  Upper End o f  Branch Canals During 
Summer Season 

Farmer Total  Maize Maize Other 
Number Land (g ra in )  (forage) Vegetables Crops ---- no. o f  feddan ---- 

1 1 . 5  1 .25  . 3 8  

Total  

Average 

Percent 



Table A-9. Cropping Patterns of Farmers a t  Lower End o f  Branch Canals During 
Winter Season 

Farmer Total  Hot 
Number Land Berseem Wheat Tomatoes Peppers Other ----- no. of  feddan ----- 

Total  

Average 

Percent 



Tab le  A-10. Cropping P a t t e r n s  o f  Farmers a t  t h e  Upper End o f  Branch Canals 
Dur ing t h e  Win te r  Season 

'Farmer T o t a l  Hot  
Number Land Berseem Wheat Toma toes  Peppers Other  ----- no. o f  feddan ----- 

T o t a l  24 .85  17 .39  1 . 8 3  1 . 5  . 2 5  5 .38  

Average 1 . 3 8  . 9 7  .1  . 0 8  .O1 . 3 0  
Percent ---- 70 7 6 1 2 2 



Tab le  A-11. Cropping I n t e n s i t y  on Farms a t  Lower End o f  Branch Canals 

To t a  1  T o t a l  Crop Crop T o t a l  
Farmer T o t a l  Summer Winter  I n t e n s i t y  I n t e n s i t y  Crop 
Number Land Crops Crops Sumner Winter  I n t e n s l t x  

--- no. o f  feddan --- -- - -- r a t i o  --- 

T o t a l  

a ~ a r m e r  farms .5 feddan more i n  w i n t e r  than i n  summer 



, 

t .  
6 b l e  A-12. Cropping I n t e n s i t y  on Farms a t  the Upper End o f  Branch Canals 

Total  To t a i  Crop Crop Total  
Farmer Total  Summer Winter I n t e n s i t y  I n t e n s i t y  Crop 
Number Land Crops Crops Summer Winter ~ n t e n s i  ty - - - no. o f  feddan --- --- r a t i o  --- 

Tota l  24.85 28.31 26.35 1.14 1 .06 2 .20  



Table A-13. Expected Changes i n  Sumner and Winter Crops i f  Canal Water  el i v e r y  
was Improved 

Farmer Sumner C r o ~ s  Winter C r o ~ s  
Number Would Gr*  ore Would Grow Mbre 

Same Maize Vegetable Other Same Wheat Vegetable Oth.er - 
Crops Crops 

Total 



APPENDIX B-1 

The Cost o f  L i f t i n g  Water w i t h  a S t a t i o n a r y  
t lo r izonta l  Diesel  Pump --- -- 

Farmer Number 5 

Basic i n fo rma t ion  and assumptions: 

1. The pump i s  Ruston - made i n  England. 

2. Size 6/6"'pump (9/10) horse power motor. 

3. Average t ime t o  i r r i g a t e  one feddan - 3 hours each i r r i g a t i o n .  

4. Number o f  i r r i g a t i o n s  per  year - 24 times. 

5. Average 1 i f t  i s  1.5 meters f rom a major d ra in .  

6. Area served i s  11 feddans 

7. I n i t i a l  investment:  
a. pump and motor ( i n c l u d i n g  i n s t a l l a t i o n )  LE 1,200 
b. b u i l d i n g  and two i n t a k e  types LE 330 

iT-TB0 

8. Expected usefu l  l i f e  o f  investment - 20 years. 

9. I n t e r e s t  r a t e  i s  10 percent.  

10. Operat ing Expenses: 
Diesel f u e l  , 2.5 1 i t e r s  pe r  hour @ LE 0.025 e r  1 i t e r .  
O i l ,  0.37 Kg. per  hour Q LE 0.450 per  kg. ( f 
Grease, annual cos t  LE 8.0 
Gaskats f o r  pump, annual cos t  LE 5.0. 
Labor t o  operate the pump LE 0.05 per  hour ( t h i s  i s  the  value o f  t he  

farmer 's  t ime w h i l e  opera t ing  t h e  pump). 
Maintenance and r e p a i r s  LE 50.0 per  year. 

Annual f i x e d  cos ts :  
Deprec ia t ion  LE 1,530:20 years LE 76.5 
I n t e r e s t  on investment 1,530 x .10 

2 
Tota l  f o r  11 feddans 
Average pe r  feddan LE 153111 

Var iable cos t  per  feddan: 
Diesel  f u e l ,  2.5 l T t e r s  X 24 i r r i q a t i o n s  x 3 hours x 

LE 0.025- 
.. 

O i l ,  0.375 kg. X 24 i r r i g a t i o n s  x 3 hours x LE 0.45 
Grease, LE 8 t l l  
Fibers, LE 5+11 
Labor, 24 i r r i g a t i o n s  x 3 hours x LE 0.05 
Maintenance and r e p a i r s  LE 50.0:11 
Tota l  v a r i a b l e  cos t  per  feddan 
Tota l  annual f i x e d  and v a r i a b l e  cos t  per  feddan ------------------- 

(1 The o i l  consumption i s  h igh  because t h i s  i s  a low speed 
pump o i  1 ed by a drop sys tem. 



This t o t a l  cos t  i s  somewhat h igher  than the o rd ina ry  est imated water l i f t i n g  
cos t  (LE 25 - 30), because t h e  farmer was ob l i ged  t o  cons t ruc t  t h i s  pump t o  
serve on l y  11 feddans. But, i n  f a c t  t he  farmer r e n t s  h i s  pump t o  1 i f t  the  
drainage water t o  h i s  neighbors t o  i r r i g a t e  about 6 more feddans. 

Added r e t u r n :  6 feddans x 10 i r r i g a t i o n s  x 3 hours 
X LE 0.70 per  hour LE 126.00 

Added cos t :  - Diesel  f u e l ,  2.5 l i t e r s  x 10 i r r i g a t i o n s  
x 3 hours x LE 0.025 LE 1.875 
O i l .  0.375 kg x 10 i r r i g a t i o n s  x 3 hours 
x LE 0.45 LE 5.062 
Labor f o r  ope ra t i ng  LE 1.500 
Maintenance and r e p a i r s  LE 1.891 
Grease and Gaskets - LE 0.491 
Tota l  Added cos t  LE 10.819 

The n e t  r e t u r n  i s  LE 126 - 10.819 = LE 115.181 
The average r e t u r n  p e r  feddan f o r  h i s  owned land i s :  

- - - 10.45 per  feddan 
11 

Then t h e  t o t a l  annual f i x e d  and v a r i a b l e  cos t  pe r  feddan becomes l e s s  
(LE 39.88 - 10.45 = 29.43) which i s  approximately t he  usual cos t  o f  water 
l i f t i n g  by a d i e s e l  pump. 



APPENDIX 8-2 

Farmer Number 15 

Basic in fo rmat ion  and assumptions: 

1. The pump i s  a d iese l  Shobra - made a t  Helwan factory.  

2. S ize 6/6" pump - 11 horse power engine. 

3. Average t ime t o  i r r i g a t e  one feddan i s  3 hours. 

4. Number of i r r i g a t i o n s  per  year  i s  about 24. 

5. Average area served by t h e  pump i s  o n l y  5 feddans. 

6. Average l i f t  i s  2.5 meter from a we l l .  

7. I n i t i a l  investment:  

Pump and motor LE.  980 
D r i l l i n g  t h e  w e l l  37 m. x LE 6.0 222 
Type i s  37 m. x LE 8.5 31 5 
Casing i s  18 m. x LE 10 180 
In take  type  2 m. x LE 8.5 17 
Discharge type  i s  1 m. x LE 11 11 
Const ruc t ion  cos t  LE 45 ( i n s t a l l a t i o n )  4 5 
Small pump f o r  b r i n g i n g  water  a t  t he  beginning, LE 11 11 
B u i l d i n g  an i n s t  l l a t i o n  i s  LE 400 4 00 
I t  occupies 16 n ,  LE 19 (LE 5000/Fed) - 19 

The t o t a l  f i x e d  cos t  2200 

8. Except use fu l  l i f e  o f  investment i s  about 20 years. 

9. I n t e r e s t  r a t e  i s  about 10 percent.  

10. Operat ing expenses: 

Diesel  f ue l ,  1.7 l i t e r s  per  hour @ LE 0 . 0 2 5 l l i t e r  
O i  1, .05 kg. per  hour @ LE 0.350 per  kg. 
Grease annual cos t  LE 2.0 
The farmer operates t h e  pump by h imse l f  
Maintenance and r e p a i r s ,  LE 20 per  year  

Annual f i x e d  cos ts :  

Deprec ia t ion  LE 2200 I 20 years 
I n t e r e s t  on investment -- 2200 x .10 

3 
L 

Tota l  annu,al f i x e d  cos t  f o r  5 feddans 
Average f i x e d  cos t  per  feddan LE 220 + 5 



Var iab le  cos t  per  feddan: 

Diesel  f u e l  1.7 l i t e r s  x 24 i r r i g a t i o n  x 3 hour x 
LE 0.025 LE 3.06 

O i l  .05 kg x 24 i r r i g a t i o n s  x 3 hours x LE 35 1.26 
Grease LE 2 + 5 feddans .40 
Maintenance and r e p a i r s  LE 20 i 5 4.00 
Tota l  v a r i a b l e  cos t  per  feddan - 8.72 

Tota l  annual f i xed  and v a r i a b l e  cos t  per  feddan LE 52.72 

The dual f i g u r e  shows us t h a t  the cos t  of pumping i s  about tw i ce  t h e  o rd ina ry  
cost.  Th is  means t h a t  the  farmer w i l l  l ose  LE 23 - LE 29 per  year  when he 
obta ins water froin a we1 1 and pump. 



S t a f f  Paper #12 

COST OF PRODUCTION OF TRRIGATED 
SOYBEANS AND COMPARISON WITH 

COTTON IN EGYPT 

M. E .  Quenemoen, R. J, McConnen and Gamal Ayad 

September, 1979 

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

What a rc  t h e  e c o n o m i c  conseyuenc:c?s  of g r o w i n g  s o p b r ? a n s  o n  
l a n d  w h i c h  c o u l d  be g r o w i n g  c u t t o n ?  'Z'o an i n d i v i d u a . 1  f a r m e r  
t h i s  is a s t r a j g l ~ t f o r w a r d  f a r m  m a n a g e m e n t  q u e s t i o n .  T o  a 
n a t i o n  it h a s  o t h e r  i m p l i c a t i o n s  r e g a r d i n g  s u c h  t h i n g s  as 
b a l a n c e  o f  t r a d e ,  f o o c  s e c u r i t y  a n d  w a t e r  r e s o u r c e  d e v e l o p m e n t .  

T h i s  p a p e r  p r e s e n t s  c o s t - r e t u r n  r e p o r t s  b a s e d  o n  f a r m g a t e  
pr ices  f o r  s o y b e a n s ,  c o t t o n  a n d  berseem ( E g y p t i a n  c l o v e r ) .  T h e  
da t a  were p r o v i d e d  b y  E g y p t i a n  fa rmers .  N e x t  p a r t i a l  b u d g e t s  
are  p r e p a r e d  w h i c h  c o m p a r e  r e t u r n s  f r o m  c o t t o n  a n d  s o y b e a n s -  
berseem c o m b i n a t i o n .  S i n c e  s o y b e a n s  I - e q u i - r e  a s h o r t e r  g r o w i n g  
s e a s o n  t h a n  c o t t o n ,  r e t u r n s  f r o m  berseem are  a d d e d  t o  t h e  s o y -  
b e a n  a i t e r n a t i v e .  T h e n  t h e  b u d g e t s  are  a d j u s t e d  t o  s h o w  t h e  
e f f e c t  o n  n e t  i n c o m e  u s i n g  est imated r n a r k e t  p r i c e s  f o r  crops 
a n d  m a r k e t  pr ices  f o r  i n p u t s  s u c h  as c h e m i c a l  f e r t i l i z e r s  a n d  
i n s e c t i c i d e s .  T h i s  permits u s  t o  e x a m i n e  t h e  n a t i o n a l  i m p l i -  
c a t i o n s  o f  s h i f t s  b e t w e e n  t h e s e  c o m p e t i n g  c r o p s .  

- Authors a r e  r e s p e c t i v e l y  A g r i c u l t u r a l  Economist, Egypt Water Use and 
blanagement P r o j e c t ,  Min i s t ry  o f  I r r i g a t i o n ,  Ca i ro ;  P r o f e s s o r  o f  
A g r i c u l t u r a l  Economics, blontana S t a t e  U n i v e r s i t y  Bozeman, Montana; 
and A g r i c u l t u r a l  Economist, Egypt Water Use and Management P r o j e c t ,  
M i n i s t r y  o f  I r r i g a t i o n ,  Cai ro .  The views exp re s sed  i n  t h i s  paper  
a r e  t h o s e  o f  t h e  a u t h o r s '  and do n o t  n e c e s s a r i l y  r e f l e c t  t h o s e  o f  
t h e  b l i n i s t ry .  S p e c i a l  acknowledgement i s  g iven  t o  E l i a  Sorya l  and 
Youssef Mohamed Youssef f o r g a t h e r i n g  d a t a  f o r  t h e  E n t e r p r i s e  Cost 
and Return Reports .  



L i t e r a t u r e  R e v i e w  --- - 

C r o p  e n t e r p r i s e  r e p o r t s  h a v e  b e e n  s t n n t l a r d i z e d  w i t h i n  t h , ~  
U .  S . D . A .  s t a r t i n g  i n  1 9 7 4 .  C o n g r e s s  r e q l l i r c ! d  a s t a n d a r d i z e d  
p r o c e d u r e  o f  c o m p u t i n g  p r o d ~ ~ c t i . o n  cos t s  i n  o~-iIcr. t o  i idrnin. is t .c~~- 
a f arrn s u b s i d y  p r o g r a m  b a s e d  o n  "cost o f  p.roc11lc:t.iori". Ok1 a t ~ c ~ n r : ~  
S t a t e  U n i v e r s i t y  p r o d u c e d  t h e  sysl .cm c u r r e n t l y  j n  usc? a n d  oxam- 
p l e s  o f  costs o f  p r o d u c i n g  s o y b e a n s  a n d  cottoll f o r  s e v e r a l  
a r e a s  o f  t h e  Z1.S. a . r e  a v a i l a b l c . l /  E a c h  area  o f  t h e  w o r l d  h a s  
i t s  own u n i q u e  s y s t e m  of P I - o d u c t _ i o n ,  I ~ o w e v e r ,  a n d  w o r l d  p r i c e s  
l i m i t  t h e  c o s t s  l l ~ n t  c:ln I . !  i n c u r r c d  b y  a n y  p r o d u c t i o n  s y s t e m  
u n l e s s  l o c a l  govc.1-nr11c1nt.s : c ivi 11  i n g  10 s u b s i d i z e  t h e  produc- .  
t i o n .  'I'l~e c r o p  c n l  e r p r i s e  I - epor1 . s  i n  t h i s  p a p e r  f o l l o w  s t a n d a r d  
P I - o c e d u r c s  r e c o g n i z e d  b y  U .  S . D . A .  

C r o p  e n t e r p l - j  se a l t e r n a t i v e s  c a n  be c o m p a r e d  i n  a l o g i c a l l y  
a n d  c o n c i s e  way  b y  t h e  u s e  o f  p a r t i a l  b u d g e t s .  T h e  p r o c e s s ,  a s  
e x p l a i n e d  i n  d e t a i l  b y  M a r t i n  U p t o n ,  w i l l  be f o l l o ~ v e d  i n  t h i s  
p a p e r . 2 1  T h e  s i m p l e s t  f o r m  o f  p a r t i a l  b u d g e t  i n v o l v e s  t h e  
f o l l o u l i n g  q u e s t i o n s :  

( a )  K h a t  extra r e t l l r n s  ( g a i n s )  c a n  be e x p e c t e d ?  

(b) \Yhat e x 1  !-a cc)sts \il i . l . l  bc j n c u r r c d ?  

W h e r e  t h e  p r o ! m s e d  n e w  act i .v i  t i e s  s u b s t i t u t e  f o r  s o m e t h i n g  
a l r e a d y  e x i s t i n g ,  a s  ivhen o n e  c r o p  s u l ~ s t i t u t c s  f o r  a n o t h e r  o r  a  
m a c h i n e  substitutes f o r  I : - tbour ,  lire m u s t  a l s o  a s k :  

( c )  What p r c s e n t  c o s t s  w i l l  n o  l o n g e r  be i n c u r r e d ?  

( d )  \vllat p r e s e n t  i n c o m e  \i-j 11 b e  s a c r i  f i c e d ?  

H e n c e  t h e  g a i n  w i l l  be ( a )  + ( c ) ,  t h e  e x t r a  r e t u r n s  p l u s  
t h e  s a v e d  cos t s ,  a n d  t h e  t o t a l  cos t  w i l l  be ( b )  + ( d ) ,  t h e  
e x t r a  costs  p l u s  t h e  p r e s e n t  i n c o m e  f o r e g o n e .  T h e  t o t a l  g a i n  
m i n u s  t h e t o t a l  cost t h e n  r e p r e s e n t s  t h e  n e t  g a i n  o r  e x p e c t e d  
i n c r e a s e  i n  p r o f i t .  

T h e  f i r s t  s t e p  i n  p a r t i a l  b u d g e t i n g  s h o u l d  be a d e s c r i p t i o n  
a n d  s g c ~ c i f i c a t i o n  o f  t h e  p r c ~ p o s e d  c h a n g e  s t a t i n g  c l e a r l y  w h a t  

- Italkcr,  Rodney L. and Dnrrcl  U. Kl r t k e ,  U s e r ' s  Manual, Oklahoma S t a t e  
U n i v e r s i t y  Crop Budget Gene ra to r ,  P r o g r e s s  Report  P-656, A g r i c u l t u r a l  
Experiment S t a t i o n ,  Oklahoma S t a t e  U n i v e r s i t y ,  November, 1971, Re l~ i s ed  
Octol)cr ,  1972.  

- 2' - Clrlrtin Ilpt on, 1::1r-m hl:~nii):,ea~cnt i l l  Al.rica, i h c  J ' r inciples of  I'rothlct ion  . . - , . . , . . . . . . . - . . - . . . -- .- -- . . . . . . . - . . - . . .  
;md I i ,  0 r f o r d  ~ n i v e r s j t ~  1'1-rss, London, 1073, ( ~ ~ ~ : ~ l ~ t . c ~ ~ ~ ~ l ~ ,  - ~ 

" t l ;~ r t i ; i l  Budgets and Progl-a~nn~c P l s ~ ~ n i n g " ,  pg -712. 

BEST AVAILABLE COPY 



is i n v o l v e d  a n d  when it  o c c u r s .  S e c o n d l y  i.t is u s e f u l  t o  l i s t  
t h o s e  i t e m s  i n  t h e  e x i s t i n g  s y s t e m  l i k e l y  t o  be c h a n g e d  when t h e  
new p o l i c y  is i n t r o d u c e d .  T h i s  r e d u c e s  t h e  l i k e l y h o o d  o f  o m i t -  
t i n g  p o s s i b l e  i n d i r e c t  e f f ec t s  o f  t h e  c h a n g e .  

U p t o n  p r o p o s e s  t h e  f o l l o w i n g  format ,  T a b l e  1, w h i c h  w i l l  
be u s e d  i n  t h i s  r epor t :  

T a b l e  1: P a r t i a l  B u d g e t  t o  E s t i m a t e  E x t r a  N e t  G a i n  From S o y -  
b e a n s  a t  t h e  Farm L e v e l  U n d e r  E x i s t i n g  Po l i c i e s .  

1. S p e c i f  i c a t j o n :  

P l a n t  s o y b e a n s  t o  I - e p l a c e  c o t t o n .  Fa]-m p r j c c s  are u s e d  i n  t h e  
c a l c ~ i l . a t i o n s .  T h e  g o v o r n l n e n t  w i l l  g i v e  pc t~ . rn i s s ion  t o  s u b s t i  t- 
U t e  s o y b e a n s  f o r  c o t t o n  w i t h o u t  a n y  p e n a l t y .  S o y b e a n s  r e q u i r e  
f o u r  m o n t h s  of g r o w i n g  s e a s o n ;  c o t s t o n  e i g h t  m o n t h s .  T h e  f o u r  
m o n t h s  of e x t r a  l a n d  a v a i l a b l e  d u e  t o  t h e  s h o r t e r  g r o w i n g  sea- 
s o n  f o r  s o y b e a n s  w i l l  be u s e d  t o  p r o d u c e  l o n g - s e a s o n  berseem. 
T o t a l  w a t e r  r e q u i r e m e n t s  f o r  s o y b e a n s  a n d  l o n g - s e a s o n  b e r s e e r n  
are a p p r o x i m a t e l y  t h e  same as  fo r  c o t t o n  a n d  s h o r t - s e a s o n  ber- 
seem. ( s e e p a g e 1 3  f o r  w a t e r  r e q u i r e m e n t  i n f o r m a t i o n )  

2 .  I tems i n  t h e  p r e s e n t  s y s t e m  l i k e l y  t o  c h a n g e :  

cot to^ s t o c k s  w i l l  n o t  be a v a i l a b l e  f o r  f u e l .  More berseem 
w i l l  be a v a i l a b l e  f o r  l i v e s t o c k  o r  f o r  s a le .  L a b o r  r e q u i r e -  
m e n t s  w i l l  be l o w e r  d u r i n g  p e a k  c o t t o n - r i c e  h a r v e s t i n g  s e a s o n  
w h i c h  is r e f l e c t e d  i n  l o w e r  labor  cos ts .  

3. E s t i m a t e d  g a i n s  a n d  losses .  

G a i n s  -- L o s s e s  -- - 

( a )  E x t r a  r e t u r n s :  ( b )  E x t r a  cos t s :  
I n c o m e  f r o m  s o y b e a n s .  P r o d u c i n g  s o y b e a n s .  
I n c o m e  from l o n g - s e a s o n  P r o d u c i n g  l o n g - s e a s o n  
berseem. berseem. 

( c )  R e d u c e d  c o s t s :  
P r o d u c t  i o n  costs f o r  
cot t o n .  

( d )  R e d u c e d  r e t u r n s :  
I n c o m e  from c o t t o n .  
C o t  t o n  s t o c k s  

N e t  g a i n  = ( a  + c )  2 ( b  + d )  



The  e s t i m a t i o n  o f  cos ts  a n d  r e t u r n s  is  f r a u g h t  w i t h  d i f f i -  
c u l t i e s .  T h e  a n a l y s t  s i m p l y  h a s  t o  make t h e  b e s t  o f  r e s o u r c e s  
a t  hand  a n d  be w i l l i n g  t o  r e g a r d  t h e  r e s u l t s  a s  t e n a t i v e .  I f  

' b e t t e r  i n f o r m a t i o n  becomes a v a i l a b l e ,  t h e  a n a l y s t  m u s t  b e  n o t  
o n l y  w i l l i n g ,  b u t  a n s i o u s  t o  r e v i s e  t h e  p a r t i a l  b u d g e t .  

Two p a r t  j a 1  b u d g e t i n g  PI-obl  crns s h o ~ l l  d r e c e i v e  m e n t i o n .  
F i r s t ,  t h e r e  i s  u s u a l l y  d i f f e r e n t  p e r f o r m a n c e  among f a r m e r s  a n d  
t h e  v a r a b i l i t y  t h a t  e x i s t s  a r o l ~ n d  t h e  f i g u r e s  u s e d  i n  a p a r t i a l  
b u d g e t  s l i o u l d  be ~ e c o g n i z c d .  S e c o n d l y ,  t h e  f i g u r c s  u s e d  i n  a 
p a r t i a l  b u d g e t  a re  b a s e d  o n  e x p e c t e d  o c c u r e n c e .  A c t u a l  occur-  
e n c e s ,  e s p e c i a l l y  f o r  p r i c e s  a n d  y i e l d s ,  c a n  v a r y  c o n s j d e r a b l y  
f r o m  e x p e c t a t i o n s .  

C r o p  E n t e r p r i s e  R e p o r t s  ----- 

B e f o r e  c o n t i n u i n g  w i t h  t h e  p a r t i a l  b u d g e t  a n a l y s i s  o f  
s h i f t s  f r o m  c o t t o n  t o  s o y b e a n  p r o d u c t i o n  l e t  u s  r e v i e w  t h e  d a t a  
t o  be u s e d  i n  t h e  p a r t i a l  b u d g e t s .  The  f o l l o w i n g  t a b l e s  2 
t h r o u g h  5 d e p i c t  t y p i c a l  e n t e r p r i s e  cos t s  a n d  r e t u r n s  f o r  s o y -  
b e a n s ,  c o t t o n  a n d  berseem a t  K a f r  E l  S h e i k h  Gavel-norate. The  
d a t a  are b a s e d  o n  i n t e r v i e w s  w i t h  f a r m e r s  a n d  o b s e r v a t i o n s  b y  
s t a f f  members a s s i g n e d  t o  t h e  E g y p t i a n  Water U s e  P r o j e c t .  The  
c r o p  e n t e r p r i s e  c o s t - r e t u r n  r e p o r t s  a re  f o l l o w e d  w i t h  p a r t i a l  
b u d g e t s  u s e d  t o  a n a l y z e  s h i f t s  f r o m  c o t t o n  t o  s o y b e a n s .  

The  cost  r e t u r n  r e p o r t s  u s e  c u r r e n t  E g y p t i a n  f a r m g a t e  
p r i c e s  t o  d e t e r m i n e  i n c o m e  i n  t h e  c o s t - r e t u r n  t a b l e s .  T h e s e  
p r i c e s  w i l l  be  m o d i f i e d  l a t e r  i n  t h e  a n a l y s i s .  

The  v a r i a b l e  c o s t s  p u r p o r t  t o  i n c l u d e  a l l  e c o n o m i c  v a r i a b l e  
cos ts .  We i n t e n d  t o  i n c l u d e  a l l  cos ts  a c t u a l l y  p a i d  b y  a 
f a r m e r  p l u s  t h e  m a r k e t  v a l u e  o f  human l a b o r  a n d  o t h e r  i n p u t s  
s u p p l i e d  b y  t h e  f a r m e r  a n d  h i s  f a m i l y .  T h e  g r o s s  m a r g i n  c a n  b e  
e x p l a i n e d  a s  t h e  " r e s i d u a l  r e t u r n  t o  l a n d ,  w a t e r ,  t h e  f a r m e r ' s  
management ,  a n d  u n p a i d  s e r v i c e s  s u c h  as  may b e  s u p p l i e d  b y  
gove rnmen t " .  T h u s  a n y  l a n d  r e n t ,  t a x e s  a n d  r e t u r n  t o  manage-  
ment  mus t  b e  p a i d  o u t  o f  t h e  g r o s s  m a r g i n .  

Keep i n  m i n d  t h e r e t u r n t o  a f a r m e r  may e x c e e d  t h e  g r o s s  
m a r g i n  i f  h e  p a y s  n o  r e n t  or  t a x e s  a n d  i f  labor a n d  a n i m a l  
power  is s u p p l i e d  b y  h i m s e l f ,  h i s  f a m i l y  a n d  h i s  own a n i m a l s .  
Each f a r m e r ' s  a c t u a l  i ncome  f r o m  a n y  c r o p  w i l l  d e p e n d  o n  h i s  
t e n u r e  s t a t u s  ( ' w h e t h e r  h e  owns or r e n t s ) ,  t h e  amount  labor 
s u p p l i e d  b y  h i m s e l f  a n d  h i s  f a m i l y ,  a n d  t h e  amoun t  p o w e r / o r g a n i c  
f e r t i l i z e r  s u p p l i e d  f r o m  h i s  a n i m a l s .  



T a b l e  2 :  C o s t  a n d  R c t u r n s ,  O'nc Feddan  S o y b e a n s  K a f r  E l  S h e i k h  
G o v e r n o r a t e .  

-- .- - 

1 

1. The p r e v i o u s  c r o p  i s  b e r s e e m  
2.  S o y b e a n s  a r e p l a n t e d h p r i l  1, h a r v e s t e d  J u l y  30.  
3.  The  g s v e r n m e n t  s h a r e s  e q u z l l y  t h e  c o s t  o f  i n s e c t i c i d e .  

T h u s  t h e  f u l l  c o s t  would  b e  LE 6 . 0 .  
4 .  I r r i g a t i o n  w a t e r  i s  f r e e  e x c e p t  f o r  t h e  c o s t  of l i f t i n g  a n d  

d i s t r i b u t i o n .  T h e s e  c o s t s ,  or1 a n  t roi l r ly  b a s i s ,  a r e  a s  f o l l o w s :  
Rent  of 2 cows LE 0.17 
L a b o r  t o  d i s t r i b u t e  w a t e r  0 .17  
Boy t o  c h a s e  cows 0 . 0 5  
R e n t  o f  s a k i a  0 . 0 8  - 

LE 0 . 4 7  p e r  h o u r  

.- 
Number 

of . 
''nit.=--- 

900 

2  0  
3  
2  
1 

10  
4 0 

4  
4  
2  

2  0  
5 0  

1 5  
4  

2  0  
5 0  

4  
1 0  

3  
1 0  

3  
3  
3. 

1 5  
8 

3 0  
6  
4  
2 
-- 

I t e m  
--.- 

Income : 
S o y b e a n s  

V a r i h b l e  C o s t s :  
1 .  Apply  o r g a n i c  f c1.t i  I i z e r  
2 .  Plow w i t h  t r ' s c t o r ,  ( x 3 )  
3 .  Smooth u / c o u s  a n d  d r a g  
4.  F u r r o w  w / t r a c t o r  
5 .  C l e a n  d i t c h  
6 .  S r c d  
7 .  P l a n t  s e e d  by hand  
8. l r r i o a t e  
9. R e s h a p e  f u r r o w s  w/donkey 

a n d  s n i a l l  p l o w  
1 0 .  Hoe 
11. F e r t i l i z e r  ( 5 5  d a y s  a f t e r  

p l a n t i n g )  33-0 -0  
12.  L a b o r  t o  s p r e a d  f e r t i l i z e r  
1 3 .  l r r i y a t e  
1 4 .  Hoe 
15 .  F e r t  i l l  zer 3 3 - 0 - 0  
1 6 .  I r r i g a t e  
1 7 .  W ~ c d  
18.  J r r i g a t e  
1 9 .  r leed 
20. I r r i g a t e  
2 1 .  l n s r c t i c i d e  
22 .  R e n t  o f  s p r a y e r ,  ( x 3 )  
23.  L a b o r  f o r  s p r a y i n g  
24 .  I r r i g a t e ,  ( x 2 )  
25.  C u t  by h a n d  
2 6 .  T r a n s 7 o r t  by  c a m e l  
27. L a b o r  t o  l o a d  c a m e l  
26 .  T h r e s h  v / t r a c t o r  . 

TOTAL VARIKBLE COST 

GROSS M A R G I N  PER FEDDAN 

GROSS MARGIN PER MONTH 
. - . . - -. - - 

A s s u m p t i o n s  f o r  t a b l e  3: 

U n i t  

k9 - 
m 3 

f 1 . ~ 3 l j 3 1 l  

) lour 
f t,dd+n 
rnan h r .  

k g .  
won,an d a y  

h o u r  
h o u r  

man h o u r  
kg  

boy h o u r  
h o u r  

man h o u r  
kg 

h o u r  
man h o u r  

h o u r  
man h o u r  

h o u r  
k g -  

f  e d d a n  
man h o u r  

h o u r  
man h o u r  

1 o a d  
woman d a y  

h o u r  

-- 

- 
r-lF e--o* 
v a  1 u e  

per _unit 
LE 

0 . 2 0  

. 6 0  
2 . 0 0  

. 5 0  
2 . 0 0  

. 2 0  

. 3 0  

. 5 0  

. 4 7  
- 2 7  

- 2 0  
. 0 5  

. 0 6  

. 4 7  

. 2 0  

. 0 5  
. 4 7  
- 2 0  
. 4 7  
. 2 0  
- 4 7  

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

2 . 0 0  
. -  

- 
1 ncorne 

or 
C F S t  

LE 

1 BO 

1 2  
6  
1 
2  
2 

1 2  
2  
2  
1 

4  
3  

1 
2  
4  
3  
2  
2  
1 
2  
1 
3  
2  
3 
4 
6 
2  
2  
4  

1 -.. - - ... 

9 1 

8 9 

2  2 - 



T.1b1e 3: C o s t  i~r)d  I'fct 111-ns, Orlc I't-rl3.ln C o t t o n ,  1:ilf r El  S l l r l kh  
G o v ~ * r r ~ o r a t e .  

BEST AVAILABLE COPY 
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Item 

. . - - . . - - . . . 

Seed  r o t  t o n  

TCJTAL I'.;R>: 1 NCO>!E 

a r i a b l e  C o s t s :  
1. Apply o x c a r ~ i c  f e r t i l i z e r  
2. Plow w / t ~ - a c : o r ,  ( x 3 )  
3. Smooth w/cous end  d r a g  
4. Furrow w/cc-s a n d  p lo w  
5. C l e a n  d i t c h  
6 .  Smooth w/cous and  d r a g  

8. P l a n t  s e e d  by hand' 
9. Chemica l  f e r t i l i z e r  

S u p e r  p l ~ o s p h a t e  0-154-0 
hc~onium I J i t r a t e  33-0-0 

0.  S p r e a d  f e r t i l i z e r  by hand 

2. T h i n  by hand  
3. Hoe, ( x 2 )  

6 .  I r r i g a t e ,  ( x 7 )  
7.  Heed,  ( x 3 )  
8. P i c k  i n s e c t  e g g s  a s  needed  
9. Che f i i c a l  c o n t r o l  o f  i n s e c t s  
0. P i c k  by hand  ( 3 3  k a n i a r )  
1. P i c k  by hand  ( 1 4  k a n t a r )  
1. ~ r a n s p o - r t  s e e d  c o t t o n  
3. C u t  s t a l k s  
4. T r a n s p o r t  s t a l k s  
5. L a b o r  t o  l o a d  s t a l k s  

TOTAL VARIABLE COST 

GROSS E l h R G I l :  PER FEDDAN . 
- .  

ROSS PL=.HGIN PER MONTH 
.. -- - -  

Assumpt ion  f o r  T a b l e  4: 
1. T h e  p r e v i o u s  c r o p  i s  hersee:.. 
2. C o t t o n  i s  p l a n t e d  March 1 and  t h e  s t a l k s  a r e  removed f rom 

t h e  f i e l d  on  O c t o b e r  31.  
3. The gover runent  s h a r e s  e q u a l l y  t h e  c o s t  o f  i n s e c t  c o n t r o l .  

The f u l l  c o s t  would b e  LE 34 p e r  y e a r .  
4.  I r r i g a t i o n  c o s t s  on  a n  h o u r l y  b a s i s  a r e  t h e  same a s  f o r  

s o y b e a n s .  

P r i c e  Gr ' 
v a l  ue  

r i t  
1.E 

35.000  
3 .000  

. 6 0 0  
2 .000  
2 .000  
2.000 

. Z O O  
1 . 0 0 0  

. 300  

. 500  

. 022  
1 . 050  

. 200  
i - 4 7 0  
1 . 300  
i - 2 0 0  
1 . 4 7 0  

.200  
- 4 7 0  
- 5 0 0  

9 .000  
8 . 0 0  

.SO0 

.500  
1 .000  

- 2 0 0  
-500  
.200  

-- 

. 
Irlcomea 

or 
c o s t  - 
LE 

175  
1 5  

190  

1 2  
6 
2  
2  
2 
1 
2  
2  

2  
1 0  

2  
3  
1 
6 
2  
3  

1 3  
3  
9  
8  

1 0  
1 0  
1 
5  
3 
1 

1 2 1  

6 9 

9 __- - 

U n i t  

l . , .n t  a r  
car;lc-1 I clad 

m3 
fc-ridor. 
f e d d a n  
f  eddan  

man h o u r  
f e d d a n  
k a i  l a  

woman d a y  

kg - 
kg. . 

h o u r  
h o u r  

boy d a y  
man h o u r  

h o u r  
man h o u r  

h o u r  
boy d a y  

f e d d a n  
f e d d a n  

r m a n  d a y  
woman d a y  

f  edrian 
man h o u r  
camel  l o a d  
man h o u r  

-- 

- 

-_______-____._-_-. 
I 

I 

of 
[!nits 

5  
5  

2  0  
3  
1 
1 

1 0  . 
1 
7  
4  

100  
700 

1 0  
6 
3  

28 
4  

1 4  
2  8 

6 
1 
1 

20 
20  " 
1 

2  5  
5  
5  

- .  



Tib le  4 :  Costs  and Returns,  One Feddan Short-season Berseem, Kafr E l  Shei1.h 
Governorate.  

- -- . . - . -- .- - . 
Income 

o r  
Cost 

.- - - - - - -- - - - - - - -. - - . - . .- . .. - - - -- -- . . . - - .- - - 

Item 

- - -  - -. -- - .. .- - - . - - .- .. . 

Income : 
2 c u t s  i n  fou r  months 

Variable Costs:  
1. Seed 
2.  Chernical f e r t  i l  i z e r  

Super phosphate (0- 15-0) 
Ammonium N i t r a t e  (33-0-0) 

3 .  Spread seed and f e r t i l i z e r  
4. I r r i g a t e ,  (x3) 

TOTAL VARIABLE COST 

GROSS MARGIN PER FEDDAN 

GROSS MARGIN PER MONTH 

Assumptions f o r  Table 4 :  

1. The previous  c rop  i s  c o t t o n .  

2. Short season berseem i s  p lan ted  i n  November and t h e  second c u t  i s  
taken  i n  February. - 

- - . - -. - - . - - 
Pri.ce o r  

va lue  

_~_e?"?i!. 
LE 

5.000 

8.000 

.022 

.050 

.200 

. 4  70 

. -  . .  . 

. - . . , .- . . - . . 

Unit 

-. . . 

t o n s  

Kaila  

kg .  
kg. 

man hour 
hour 

3.  I r r i g a t i o n  i s  on an hour ly  b a s i s ,  LE 0.47 pe r  hour.  

- - . - . . . . -. - - - 
Numl~er 

o f 
1.111 i t s  . .- .- .. . .. . .. 

13 

1 . 5  

5 0 
5 0 

4 
12 

... ~ 

4 .  Berseem i s  u s u a l l y  s o l d  by t h e  "kerat  cu t "  a s  it s t a n d s  i n  t h e  f i e l d .  
One feddan has  24 k e r a t  c u t s  t o  weigh 6 . 5  t o n s  a s  green f o r a g e .  

5. The market va lue  o f  berseem i n  mid-winter i s  lower than  f a l l  and 
s p r i n g  because s u p p l i e s  a r e  abundant.  

6, 



Table  5: Cos ts  and R e t ~ i r n s ,  One Feddan, Long-season Bcrscern, Kafr E l  Shil)).h 
Governorate .  

Item Unit 

Income: 
5 c u t s  i n  e i g h t  rnor1t.h~ 

Yal-iahle Cos t s :  
1. Sccd 
2 .  Che~nical  f e r t i l i z e r  

Super phosphate  (0- 15-0)  
Ammonium N i t r a t e  (33- 0-0) 

3 .  Spread seed and f e r t i l i z e r  
4 .  I r r i g a t e ,  (x10) 

t o n s  

kg. 
kg 

man hour 
hours  

1'OTAL VARIABLE COST I 
GROSS MARGIN PER FEDDAN I 
GROSS MARGIN PER MONTH I 

Number 
o f  

Un i t s  -- 

-- - - - -- .. . . 
P r i c e  o r  Income 
va lue  

p e r  u n i t  zt .- LE 

6.000 

Assumptions f o r  Table  5: 

1. The p rev ious  c r o p  is  soybeans.  

2 .  Long-season berseem is p l a n t e d  i n  September and t h e  l a s t  c u t  i s  
t aken  i n  March. 

3 .  I r r i g a t i o n  i s  on an hour ly  b a s i s ,  LE 0.47 p e r  hour.  

4.  Berseem is  u s u a l l y  s o l d  by t h e  "kera t  cu t "  a s  it s t a n d s  i n  t h e  f i e l d .  
One feddan h a s  24 k e r a t  c u t s  assumed t o  weigh 6.5 t o n s  a s  green 
fo rage .  

5. Higher f a l l  and s p r i n g  p r i c e s  r e s u l t  i n  a  h ighe r  average va lue  f o r  
long-season bersecni t h a n  f o r  t h e  sho r t - season  crop.  

6 .  Berseem is n o t  u s u a l l y  p l a n t e d  i n  August because it does not  grow 
w e l l  i n  t h e  h o t  tempera ture  t y p i c a l  f o r  t h a t  month. I t  i s  a l s o  
s u b j e c t  t o  damage from c o t t o n  l e a f  worms dur ing  t h a t  pe r iod .  One 
might c o n s i d e r  fo l lowing  soybeans wi th  a  c rop  o f  maize fo rage  
b e f o r e  p l a n t i n g  berseem. This  may o r  may no t  be  p r o f i t a b l e .  

I 



A n a l y s i s  o f  S h i f t s  f r o m  C o t t o n  t o  S o y b e a n s  -- - 
- A F a r m e r ' s  P o i n t  o f  V i e w  - - . . - - - - . . . - -. - -- - -. - . . - - - . . . . - -. ., . . . - - - 

L e t  u s  now t u r n  a t t e n t i o n  t o  t h e  q u e s t i o n  "would i.t I : . I I C -  

f i t  a  f a r m e r  t o  s h i f t  f r o m  c o t t o n  t o  s o y b e a n s ? "  F o r  t h i s  
a n a l y s i s  it is  a p p r o p r i a t e  t o  u s e  f a r r n g a t e  p r i c e s  a s  i n  ti.? 
c r o p  e n t e r p r i s e  r e p o r t s .  

C o t t o n  o c c u p i e s  t h e  l a n d  f r o m  March 1 t h r o u g h  O c t o b e r ;  
s o y b e a n s  f r o m  A p r i l  1 t h r o u g h  J u l y .  When t h e  l a n d  is n o t  i n  
t h e s e  c r o p s  it c a n  b e  p r o d u c i n g  a n y  o f  a number  o f  s u i t a b l e  f a l l  
a n d  w i n t e r  c r o p s .  T h i s  a n a l y s i s  ;i:;sumes t h e  o f f - s e a s o n  c r o p  
w i l l  b e  b e r s e e m .  

P a r t  3 o f  thc? p : l r . t i n l  b ~ ~ c l g c t .  o111 - l i ne  fl-orn Table 1. is  noup 
r e p r o d u c e d  b e l o w .  Val u c s  f o r  c..ost :ind inconle cl~:~nl:;c:s,  l . aken  
. f rom t a b l e s  2  t h r o u g h  5 ,  h a v e  b e e n  j n s c l - t e d .  

P a r t i a l  Budge t  : 
S o y b e a n s  a n d  L o n g - s e a s o n  Berseem 

r e p l a c e s  
C o t t o n  a n d  S h o r t - s e a s o n  Berseem 

3. E s t i m a t e d  g a i n s  a n d  l o s s e s :  

a .  E x t r a  r e t u ~ n s :  b .  E x t r a  c o s t s :  
Income frorn s o y b e a n s  LE 1.80 I r r i g a t i o n  a n d  f e r t i l i z e r  
Income f r o m  3 c u t s  b e r s e e m  f o r  l o n g - s e a s o n  b e r s e e m 2 /  

1,E 133 - 1/ IJE T3 
P r o d u c i n g  s o y b e a n s  LE 9 1  

c. R e d u c e d c o s t s :  d .  Reduced  r e t u r n s :  
P r o d u c i n g  c o t t o n  LE 1 2 1  Income f r o m  c o t t o n  LE 1 9 0  

T o t a l  G a i n s  LE 434  T o t a l  C o s t s  LE 294  

N e t  G a i n  = 4 3 4  - 2 9 4  = LE 1 4 0  p e r  f e d d a n  

G iven  c u r r e n t  prices paid  t o  f a r m e r s ,  s o y b e a n s  l o o k  p r o f i t -  
able. I t  s h o u l d  b e  n o t e d  t h a t  o f  t h e  t o t a l  c o s t s  (LE 2 9 4 ) ,  
65% are  a s s o c i a t , e d  w i t h  r e d u c e d  r e t u r n s  f r om c o t t o n  w h i l e  o f  

. . . / .  . . 
------------ ------- 
1/ Thi s  va lue  is  t h e  d i f f e r e n c e  between g r o s s  income from long-season - 

berseem and shor t -season berseem. I t  r e f l e c t s  a combination o f  y i e l d  
and p r i c e  d i f f e r e n c e s .  

The o n l y  a d d i t i o n a l  c o s t  o f  producing long-season berseem ove r  s h o r t  - 
season berseem is  f o r  f e r ; i l i z e r  and 7 e x t r a  i ~ r i g a t i o n s .  

BEST AVAILABLE COPY 



t h e  t o t a l  g a i n s  ( L E  4 3 4 )  28% o c c u r  b e c a u s e  c o t t o n  would  n o t  b e  
p roduced  a n d  31% o c c u r  b e c a u s e  o f  t h e  sa le  o f  b e r s e e m .  I f  
c o t t o n  is a n  a l t e r n a t i v e  c r o p  t o  soy l i eans ,  t h e  cost  a n d  r e t u r n s  
a s s o c i a t e d  w i t h  c o t t o n  h a v e  a g r e a t  i m p a c t  o n  t h e  cost  o f  p r o -  
d u c i n g  s o y b e a n s .  S i m i l a r l y  i f  be r seem p r o d u c t i o n  is i n c r e a s e d  
a s  a result  o f  s h i - f t i n g  t o  t h e  l o n g - s e a s o n  v a r i e t y  t h e n  l i v c -  
s t o c k  p r i c e  p o l i c y ,  w h i c h  d c r i . v e s  t h e  p r i c e  of t l c r scem,  i s  of  
c o n s i d e r a b l e  i m p o r t a n c e .  C1 .ca r ly  t h e  issue ~.cqili l-cs n~ore t hxn 
ex: imina t ion  of e x i s t i n g  p r i c e s  f o r  soy l , c :~ns  a n d  c o t t o n .  

I f  a l l  o f  t h e  p r i c e s  a n d  c:osts  u s e d  w e r e  gcnc.1-ated b y  a 
m a r k e t  s y s t e m  a n d  i f  n o  c s t e r ~ ~ a l i t i e s  e x i s t e d ,  w e  c o u l d  s i m p l i  f y  
and  s a y ,  " \ T h a t ' s  good  f o r  t h e  f a r m e r  is good f o r  t h e  n a t i o n . "  
The r e v e r s e  w o u l d  a l so  h o l d ,  " \ \ ' ha t ' s  good f o r  t h e  n a t i o n  is 
a l s o  good f o r  t h e  f a r m e r .  I '  However,  i f  government  p o l i c i e s  
g e n e r a t e  d i f f e r e n t  p r i c e s  f o r  t h e  o u t p u t s  and  i n p u t s  t h a n  would 
h a v e  o c c u r e d  u n d e r  a c o m p e t a t i v e  m a r k e t  s y s t e m ,  t h i s  c o n g r u e n c e  
need  n o t  o c c u r .  V i r t u a l l y  e v e r y  c o u n t r y  i n  t h e  w o r l d ,  i n c l u d -  
i n g  E g y p t ,  h a s  s u c h  p o l i c i e s .  T h e r e f o r e ,  i t  is a p p r o p r i a t e  t o  
a s k  a s e c o n d  q u e s t i o n  w h i c h  c a n  a l s o  be d e a l t  w i t h  b y  u s i n g  a 
p a r t i a l  b u d g e t ,  "\That is t h e  cos t  a t  t h e  n a t i o n a l  l e v e l  o f  p r o -  
d u c i n g  s o y b e a n s ? "  The  q u e s t i o n  is b r o a d e r  now, b u t  a t  l e a s t  
a s t a r t  c a n  be made b y  u s i n g  a p a r t i a l  b u d g e t  a p p r o a c h .  

A n a l y s i s  ~ ..-- o f  S h i f t s  f rom .- -- -.. C o t t o n  -..- t o  -- S o y b e a n s  - - 
- -- A K a t i o n a l  P o i n t  - o f  V i e w  

The  a c c o u n t i n g  cost  o f  any  i n p u t  s h o u l d  b e  b a s e d  o n  t h e  
c o n c e p t  o f  o p p o r t u n i t y  cos t .  I f  a f a r m e r  p u r c h a s e s  f e r t i l i z e r  
t o  a p p l y  t o  a c o t t o n  c r o p ,  f e r t i l i z e r  c o s t  s h o u l d  b e  b a s e d  on 
what  t h e  f a r m e r  m u s t  g i v e  u p  t o  p u r c h a s e  t h e  f e r t i l i z e r .  The 
p r i c e  t h e  f a r m e r  p a y s ,  e v e n  i f  i t  is a s u b s i d i z e d - p r i c e ,  i s  
u s u a l l y  a good i n d i c a t o r  o f  t h e  m a g n i t u d e  o f  t h a t  c o s t .  

The p r i c e  a f a r m e r  r e c e i v e s  f o r  a p r o d u c t  - s a y  c o t t o n  - 
is  a l s o  a good e s t ima te  o f  t h e  o p p o r t u n i t y  c o s t  t h e  f a r m e r  
would i n c u r  i f  h e  d i d n ' t  s e l l  t h e  p r o d u c t .  F o r  e x a m p l e ,  i t  
would "cost" a f a r m e r  a b o u t  1E 3 5 . 0  i f  h e  d i d  n o t  s e l l  a k a n t a r  
o f  s e e d  c o t t o n  ( o r  LE 222 p e r  t o n ) .    ow ever, t h e s e  " f a r m e r ' s  
b u y i n g "  and  " f a r m e r ' s  s e l l i n g "  v a l u e s  may n o t  b e  t h e  a p p r o -  
p r i a t e  v a l u e s  t o  u s e  a t  t h e  n a t i o n a l  l e v e l .  F o r  e x a m p l e ,  i f  
t h e  f a r m e r ' s  p r i c e  o f  f e r t i l i z e r  is a s u b s i d i z e d  p r i c e ,  t h e n  
t h e  f a r m e r ' s  cost o f  f e r t i l i z e r  w i l l  u n d e r s t a t e  t h e  o p p o r t u n i t y  
c o s t  o f  f e r t i l i z e r  f o r  t h e  n a t i o n .  I f  t h e  f a r m e r  r e c e i v e s  a 
p r i c e  f o r  h i s  c o t t o n  w h i c h  is  h a l f  t h e  e q u i v a l e n t  e x p o r t  p r i c e ,  
t h e n  t h e  p r i c e s  t h e  f a r m e r  r e c e i v e s  w i l l  u n d e r s t a t e  t h e  o p p o r -  
t u n i t y  cost f o r  t h e  n a t i o n  o f  n o t  h a v i n g  a t o n  o f  c o t t o n  f o r  
s a l e .  F o r  e x a m p l e ,  i f  t h e  f a r m  p r i c e  f o r  c o t t o n  is h a l f  t h e  



e x p o r t  p r i c e  o f  c o t t o n  a n d  t h e  f a r m  p r i c e  f o r  soyl.)r:;ins is r.cjl~al 
t o  t h e  i m p o r t  p r i c e ,  i t  s h o u l d  be i n a p p r o p r i a t e  t o  use Iho!;c 
p r i c e s  i n  c o n s t r u c t i n g  a n a t i o n a l  l e v e l  p a r t i a l  b u d g e t  f o r  s o y -  
b e a n s  v s .  c o t t o n .  W h i l e  a p p i - o p r i a t e  f o r  t h e  i n d i v i d u a l  f  z l ~ - ~ r r r > r ,  
s u c h  p r i c e s  w o u l d  o v e i - v a l u e  s o y b e a n s  a n d  ~ n c l ~ r v a l u e  c o t t o n  a t  
t h e  n a t i o n a l .  l e v e l .  

I f  s o y b e a n s  are  p r o d u c e d  i n s t e a d  o f  c o t t o n ,  a n a t i o n  f o r -  
g o e s  t h e  o p p o r t u n i t y  o f  s e l l i n g  c o t t o n  a n d  b u y i n g  s o y b e a n  p r o -  
d u c t s .  Of c o u r s e ,  o t h e r  jsstics s u c h  a s  f o o d  s e c u r i t y  a r e  
i n v o l v e d ,  b u t  e v e n  t h e r e ,  p o l  i c y  r n a k e r s  s h o u l d  h a v e  a v a i l  a b l e  
i n f o r m a t  i o n  a b o u t  t h e  o p p o r t u n i t y  c o s t  o f  a d d i t j  o n a l  a m o u n t s  
o f  s o m e t h i n g  o f  r ea l  b u t  i n t a n g i b l e  v a l u e  s u c h  as  f o o d  s e c u r i t y  

T h e  r e s u l t s  of a n a t i o n a l  l e v e l  a n a l y s i s  a r e  d i f f e r e n t  
f r o m  t h e  r e s u l t s  c o n s i d e r i n g  t h e  i n d i v i d u a l  f a r n l ~ r ' s  p o i n t  o f  
v i e w .  T h i s  is i l l u s t r a t e d  i n  T a b l e  6 .  \ \ ' he reas  t h c  s h i f t  of a 
f e d d a n  f  rorn cot t o n  a n d  s h o r t - - s c i ~ : s o n  bcrsc.cm t o  soy l>c?ans  a n d  
l o n g - s e a s o n  berscctrn w o u l d  b e  dc ! s i r cab l  e f o r  a f 31-rncr, i n c l - e a s i n g  
h i s  i n c o m e  I,E 1 4 0 ,  i t  w o u l d  a p p a l v c ? n t l y  be l i l 1 d e s i l . e 3 b l e  t o  t h e  
n a t i o n ,  r e d u c i n g  i t s  i n c o m e  LE 4 9  p e r  y e a r  f o r  e a c h  f e d d a n  
s h i f t e d .  A f t e r  a c c o u n t i n g  f o r  t h e  p o l i c y  v a r i a b l e s  a f f e c t i n g  
t h e  i n d i r e c t  t a x  i m p o s e d  o n  c o t t o n  a n d  t h e  s u b s i d i e s  g i v e n  t o  
i n p u t s ,  t h e  a d v a n t a g e  i n  E g y p t  of s h i f t i n g  t o  s o y b e a n s  becomes 
q u e s t i o n a b l e .  

A h i g h  p r i c e  f o r  berseem h e l p s  t o  m a k e  t h e  s o y b e a n  a l t e r -  
n a t i v e  a t t r a c t i v e  s i n c e  l o n g - s e a s o n  b e r s e e m  c a p t u r e s  a d v a n t a g e s  
o f  b o t h  g rea ter  y i e l d  a n d  h i g h e r  s e a s o n a l  p r i c e s .  I t  s h o u l d  be 
r e c o g n i z e d ,  h o w e v e r ,  t h a t  a g o v e r n m e n t  p o l i c y  o f  u n i - e s t r i c t . e d  
i m p o r t a t i o n  of meat w o u l d  c a u s e  a d e c l i n e  i n  d o m e s t i c  meat 
p r i c e s  a n d  s u b s e q u e n t l y  i n  b e r s e e m  p r i c e s .  T h i s  is b e c z u s e  t h e  
demand f o r  berseem is a t  l e a s t  i n  p a r t  d e r i v e d  f r o m  t h e  demand 
f o r  meat. C h e a p e r  meat p r i c e s  w o u l d  r e d u c e  t h e  dernand f o r  ber- 
seem a n d  h e n c e  m a r k e t .  p r i c e s  o f  berseem w o u l d  d e c l i n e .  

Water R e q u i r c r n e n t s  - 

Any a n a l y s i s  o f  c r o p p i n g  s t r a t e g j . e s  f o r  E g y p t  m u s t  c o n s i d e r  
water r e q u i r e m e n t s .  S i n c e  i n f o r m a t i o n  a b o u t  w a t e r  u s e  r e q u i r e -  
m e n t s  f o r  i r r i g a t e d  s o y b e a n s  i s  n o t  a v a i l a b l e  t h e  a u t h o r s  
a s s u m e d  it t o  be t h e  same a s  f o r  s u m n e r  maize. W a t e r  u s e  
r e q u i r e m e n t s  f o r  maize,  c o t t o n  a n d  berseem, t a k e n  f r o m  t w o  
s o u r c e s ,  a r e  s u m m a r i z e d  i n  T a b l e  7 .  

I n s p e c t i o n  o f  T a b l e  7 i n d i c a t e s  t h e  d a t a  f r o m  t h e  t w o  



Table 6: P ~ t r  t 5 a 1  Budget to Esi jmat-c? E x i  l-a lqet Giin f 1-om 
One Pcddan of ~oyl~cdns at ihc National Level. 

1. Specification: 

PI-anting of soybeans (an import crop) to replace cotton (an 
export crop). Prices of soybeans and cotton approximate net 
import prices and export prices respectively. Costs reflect 
market prices for fertilizer, insecticides, seeds, and machin- 
ery. 

2. Items in the p~-csr!~~t system l j  kcly to c l ~ a n q e :  

Casts wi 11 hc j ncurxed to p~:od\~c:c : ; c > y b c ~ n s  a n d  I ong-sczason 
herseem. Ir~cor~e wi 11 j no-ease from 1-11c:sc crops. Costs of 
protlucing c:oCton will be saved but the income f r u m  that crop 
wjll also he lost. 

3. Estimated gains and losses: 

Gains 
.- - -- Losses 

- . . . . . . . . . . . . . . . . -  ...... .....-. - . . . . - . . . . . - . . . . . . . . . . .  - - . - . . .  

(a) Extra returns 
Income from soybeans 

LE 180 
Income from 3 cuts her- 
s e ~ m  J,E 133 

(b) Reduced costs: 
Producing cott-on 

LE 176 
(121 x 1.46) - 1/ 

(c) Extxa costs 
Irrigation and fertil- 
izer for long-season 

LE 13 bersecm 
.I 

Producing soybeans 103 
(LE 91 x 1.14) ' I /  - 

(d) Reduced returns: 
Income from cotton 

LE 422 
(LE 190 x 2.22) ,1/ - 

TOTAL GAlNS J,E 489 TOTAL COSTS LE 538 
.... -. - . - - -  - - - -. ... - - - . - -. - - .. - - . - -, - -. -- - .- .. -- - - . - - . - . - - - -. - -- - - - - 

Net Loss = 538 - 489 = LE 4 9 p e r  feddan 
. . .  . ... .- . .  - . -  ........ - - 

-A- -. .-..-- . - - .- - - - - - - ..... .- ~- . . .  - ......... . . . - - . . . .  ..-. 

- Production cost and income values are adjusted by the 
coefficients as shown. These coefficients were estimated 
with the help of various people in the Ministry of Agri- 
culture and the Ministry of Economics and Foreign Trade. 



s o u r c e s  a r e  i n  c o n f 3 . i c t  i . e .  sol~rce #I. i n d i c a t e s  h i g h e s t  
r e q u i r e m e n t s  f o r  b e r s e c m - s o y b e a n  w l ~ j  'I e s o u r c e  $2 i n d i  r.:atcs 
h i g h e s t  r e q u  i I - c m e n t  s f o r  bcrsecm--coi.t o n .  Per11ap.s t lierc j s nr)t 
e n o u g h  d i f f e r e n c e  i n  c r o p  w a t e r  r c y u i r c n i e n t s  between t h e  t w o  
c r o p s  t o  m e r i t  much  c o n c t , r n  a t  t h i s  s t age  of E g y p t ' s  l a n d - \ v a i c ? r  
r e s o u r c e  b a l a n c e .  By t h .  tilne new 3 a n d s  are  d e v e l o p e d ,  h o w e v t , r ,  
a n d  t h e  I a n d - w a t e r  ba' l  an(:(: b e c o m e s  rrrore c r i t i c a . 1 ,  a d d i t i o n a l  
c r o p  w a t e r  r e q u i  r c m e n t  d a t a  s h o u l d  be m a d e  a v a i l  ab l e  t o  ; - a ~ s i  st 
pol i c y  m a k e r s .  I f  s o y b e a n s  a r e  t o  become a more i m p 0 r . i . ; :  It 
c r o p  i .n E g y p t ' s  f u t u r e  t h e n  s t u d j e s  s h o u l d  be s t a r t e d  jrrgrledi- 
a t e l y  t o  d e t e r m i n e  t h e  c r o p ' s  u l a t e r  r e q u i r o r n e n t s .  

T a b 1  e '7: Water R e q u i r c n ~ c n t . ~  P e r  F c ( ~ ~ ~ I I  f o r  A l t e r n ; ~ t i v e  C r o p -  
p i . n g  Sys t .c .ms .  

I/ E l - T o b g y ,  H .  A .  , a n  ... A g r i c u l  .. t . u r e ,  T h e  - 
F o r d  F o u n d a t i o n ,  S e c o n d  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........ - ... - ..... - - ....... - 

C r o p p i n g  S y s t e m  
-- .... .- ... .. .. -. - 

B c r s e c m ,  f u l l  s e a s o n  
S o y b e a n s  ( m a i z e )  

T o t a l  

B e r s e e m ,  c a t c h  
C o t t o n  

T o t a l  
.-. 

2/ K r a m e r ,  C.  , " A g r i c u l t u r a l .  Demand a n d  D i s t r i b u t i o n  M o d e l s  - - 
U s e r s '  M a n u a l " ,  LlNDP/UhQTC, P r o j e c t  of A s s i s t a n c e  t o  t h e  
H y d r a u l i c  R e s e a r c h  I n s t i t u t e .  

3/ CWR is C r o p  Water R e q u i r e m e n t s  - 

- . . . . . . . . . . . . . . . . . . - .  - ......... . . .  

I S o u r c e  $2 27 Source # I  I/ - C  ,$ 
$, 

\\' R- + - F j  .&/. 

4 /  CWR + EL is C r o p  W a t e r  R e q u i r e m e n t s  p l u s  C o n v e y a n c e  a n d  - 
Ef f i c . i c n c y  L o s s e s .  

, BEST AVAILABLE COPY 

2 .J 
....... 

-- 
. . . . - . . . . . . .  -- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

~n 3 

2 2 2 0  
....... 2 5 0 0  - 

4'120 

1375 
-.-- 3250 

4625 
-. 

n~ 

1961 
. . . . . .  3337 .- 

5298 

1230 
-. 1650 - ..- - 

5580 
....--. 

m 3  

3080 
. .  4 909 

7989 

1747 
6954 -- - 

8701 
-- -- - - - . - -- . a 

I 



C o n v c r s i  o n  F a c t . . o r s  
. . - . . . . . . . .. . . - . - -. . . - . . - 

1 f e d d a n  - 1.038 acre = 0 . 4 2 0  h e c t a r e  

1 k a n t a r  s e e d  c o t t o n  = 1 5 7 . 5  k i l o g r a m s  

l k a j l a  = 1 6 . 5 l j t e r s  

1 c a m e l  l o a d  = 2 5 0  k i l o g r a m s  

T h e  C e n t r a l  Agcncy  f o r  M o b i l i z a t i o n  a n d  S t a t i s t i c s ,  S t a t i s t i c a l  . --. -. - 
Y e a r b o o k ,  . - . - - -. . - A r a b  R e p u b l i c  o f  E g y p t ,  C a i r o ,  J u l y  19781- 

H .  A .  E l  Tobgy  , Con t c ~ n l > o r : i r y  E g y p t  i an A y r j  c 1 ~ 1  t u r e ,  Sr>cond 
E d i t i o n ,  l'ol-d l . ' o ~ ~ r ~ ~ l ~ l , i r ) - n ,  C a i r o , -  3'+76. 

- 

T h e  I n t e r n a t i o n a l  S o y b e a n  P r o g r a m ,  . Currc8nt  . -. . .. . . - . . . - . -- a n d  - -. - - P o t e n t i a l  -. - . -. - - 
P r o d u c t i o n  a n d  U t i l i z a t i o n  o f  .- O i l s c ? e d  . .-- C r o p s  ~ I n  E g y p t ,  
R e p o r t  t o  USAID, C o l l e g e  o f  A g r i c u l t u r e ,  U n i v e r s i t y  o f  
I l l i n o i s ,  U r b a n a ,  I l l . ,  J a n u a . r y ,  7.979. 

 arti in U p t o n  , Farm_.!%n-;rg~:nl?r!tt . in.! Q%.a.- - ..The. . Prlcc_!.~Zes -of 
P r o d u c t  i o n  a n d  P l a n n i n g ,  O x f o r d  U n j \ r c t ~ . s i t y  P r e s s ,  London ,  - .---. - - 
1 9 7 3 .  

M i n i s t r y  o f  A g r i c u l t u r e  "Some S t a t i s t i c a l  I n d i c a t o r s  i n  t h e  
E g y p t  j a n  A g r i c u l t u r e " ,  Nov. 1 9 7 8 .  

W a l k e r  R o d n e y  L. a n d  D a r r e l  D .  K l e t k e ,  "User's M a n u a l ,  Okl;.homa 
S t a t e  U n i v e r s i t y  C r o p  B u d g e t  G e n e r a t o r ,  P r o g r e s s  R e p o r t  
P-656", A g r i c . u l  t u r a l  E s p e r  i n l e n t  S t a t  i o n ,  Okl ahoma S t a t e  
U n i v e r s i t y ,  N o v c ~ n b e r ,  1 9 7 1 ,  R e v i s c d  O c t o b e r ,  1 9 7 2 .  



S t a f f  Paper  #13 

SOCIOLOGICAL SURVEY FOR BEN1 MAGDOUL AREA 

Farouk Abdel A 1  

Beni Magdoul -. V i l l a g e  

I t  i s  one o f  t h e  v i l l a g e s  o f  Embaba D i s t r i t t ,  G j  za Governora te .  I t  is 
s i t u a t e d  s o u t h  o f  Giza  C j t y ,  a t  a d j s t a n c e  of about  1 4 . 5  k i l o m e t e r s .  I t  1  j e s  
e a s t  of Nahia V i l l a g e  and west  o f  Abu Rawah. I t s  s o u ~ h e r n  b o u n d a r i e s  a r e  c l o s e  
t o  Kirdassa  \ ' i l  l a g e ,  which i s  s e p a r a t e d  t h e r e f r o n ~  by Eeni Miigdoul Dra in .  Th i s  
\ r i  ] ] a g e  i s  c h a r a c t e r i z e d  b). j t s  r u r a l  nai111-r. P.11 t h e  house s  c o n s i s t  of  one 
f l o o r .  Each house  c o n t a i n s  4  rooms jn a v e r a g e ,  2nd i t s  p o l e s  a r e  found on 
s t o n e s  and cove red  e i t h e r  by ~ e e d  o r  r e i n f o r c e c  c o n c r e t e .  The s t r e e t s  a r e  
narrow and cu rved ,  w i t h  t h e  e x c e p t j o n  of o n l ) ~  one i n  t h e  v i l l a g e  c e n t e r  and 
is cons jde r ed  t h e  main s t r e e t  a s  i t  l e a d s  t o  Ki rdassa  \ ' i l l a g e .  Government 
s e r v j c e s  i n  t h e  v i l l a g e  i n c l u d e s  e l e c t r j c  supply  whjch was i n t r o d u c e d  5 y e a r s  
ago,  l i f t i n g  p u r e  d r i n k i n g  w a t e r  whjch a l s o  s e r v e s  t h e  a d j a c e n t  v i l l a g e s .  T ~ P  
i n h a b i t a n t s  o f  t h e  v i l l a g e  a r e  o f  r u r a l  c h a r a c t e r i s t i c s ,  as t h e y  a r e  of good 
w i l l ,  generous  and courageous ,  though t h e y  d e a l  c a u t j o l ~ s l y  w i t h  any f o r e i g n e r .  

The f a r m e r s  o f  t h i s  v i l l a g e  c u l t i v a t e  t h e i r  l a n d s  wh ich  a r e  a d j a c e n t  
t h e r e t o .  They grow c l o v e r ,  wheat and l i n e n .  I n  w i n t e r ,  t h e y  grow c e r t a i n  
\ l ege tab les ,  maize  and s u n f l o u e r ,  w h i l e  i n  s w m e r  t h e y  grow c e r t a i n  v e g e t a b l e s .  
They depend on t h e m s e l v e s  i n  ma rke t i ng  t h e s e  c r o p s  i n  t h e  cit)., because  i t  is 
n e a r  them. 

The f a r m e r s  o f  t h i s  v i l l a g e  a r e  h a b i t u a l l y  c h a r a c t e r i z e d  by n o t  b e i n g  
p r e s e n t  i n  t h e i r  f a r m s  i n  t h e  e a r l y  morning. T h i s  i s  due  t o  t h e  f a c t  t h a t  
t h e i r  farms a r e  s i t u a t e d  n e a r  t h e  v i l l a g e .  I n  t h e  meantime, t h e  a c t i v i t y  o f  
a woman i n  t h e  v i l l a g e  i s  r e s t r i c t e d  o n l y  t o  h o u s e ~ o r k ,  which a p p e a r s  t o  b e  
her s o l e  d u t y .  



G i  za Governorate 
(Secur i ty  O f f j  c e r )  

4 

Embaba P o l j c e  D i s t r i c t  
P o l i c e  D i s t r i c t  O f f i c e r  

4 
Kerdassa Pol .ice Sla t . ;  on 
P o l i c c  S t a i i o n  O f f i c e r  

4 
Telephone Operator  

. 4  

Government Guard 

L,ocal Council of Gjza Governorate  

4 
Local Council of  Osseim P o l i c e  
D i s t r i c t  and C j t y  

4 
~ b o -  ~ a u a s h '  V i l  I  age Council  

4 
Beni Magdoul V i l l a g e  

Members e l e c t e d  from t h e  vi l -]age - t h e  number o f  t h e  
v i l l a g e  members i s  1 4  i nc lud ing  t h e  Chief  of Council 



1 N o  1 Indic i i t i~ lg  the  Peoplest C l i l s s i f i cut ion  Accordilly t o  Tl~ei l -  I ' r o f e s s i o ~ ~ s  
and the 'l'otal Ailiount o f  Peolrle i n  the Vj . l lage .  

Ile Illay kirldly a t t r a c t  your a t t e n t i o n  that we d i d m c  take i n t o  considerat ion the chi ldren of 
.I$C u n ~ l e r  the primary s t a g e .  
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Table No. ( 2 ) .  Indicatinc thc Numbcr of Farmers and Their Propotional Distribution 
Accordinp to Thcir Kind of Work in the Agriculture Field. 

Number 

- .  

1744 

1 i i  1: 

Land Service Irrigation llarvcst Pcst Control 

Tractor 

979 

56.1% 

Common 
plow ways 

76s 

43.9% 

. 
i 

11431  1 250 
I 

- 1 8 2 . 3 %  1 14.3% 

6 0  3G4 

3 .4% 1005 I 



Table No. ( 3 ) .  I ntlicating the  IJeoplcs'  Educational S t a t e  According 
'To tlie n i f f e r c n t  Stages  o f  Educatiorl. 



Table No. (4). Governmental and Private-Owned Departments 

Ilealth unit 

Apricul ture coopcrativc society 

Consumptive society 

2 I Small vegetable marketing places 

. - 

I I I 
1 Branch ol the Village I3;11111 . , 1 Corn-mi lling macl>inc 

I : :  
I I 

General Activity 

. . 
Name of Department 

I I 
Governmental Departments in the Village I ! 
C, j i 

; # 

I / i No. 
t 

Groceries I 
Name of Department ! . 8 . No. 

I 
I j 
: :  

Primary schools for. boys aiid girls I 25 
1 ,  



T a b l c  No. (5). C l n ~ s i  fication of Agricolturc Workers According 
to their Kind o f  an J 

growing aiainrt many 
? 

I 
outside tile village 

I 
I 

1 
Nale Female 

No. of landlords in the 
agriculture coop. society 

i Male Female 

growing their lands I growing against many in 
1 the village 

blale Female , Male Female 



Table No. ( 6 ) .  Indicating the Cultivated Area, tlre Number of  Basins, 
the Command Area and the Number o f  Water Wheels and Wells.  

I Total o f  cu l t ivated  area I Number of Barins / The Command area of  / No. o f  water Number o f  wel ls  ; 
-1 

1 Sahm 

1 
I 
6 I 3 1148 

I 

Kerat 

Beni Magdoul Canal I - 
I 

I following the ' 
Feddans 

16 169 

v i l l a g e  8 

I - .  
- - -  I 

Left 
s ide 

Right. 
s ide  

33 

, 
I 
I 44 7 

! I 



Table  No. ( 7 ) .  The Nun~ljcr of Farmcrs '  I ' e r cen ta~c  According t o  I r r i g a t i o n  Times. 

I , 
i 

During t h e  Summer Season During t h e  lv inter  Season 1 
i 

I n  Ea r ly  Morning 

--SO. I % 

48.5 502 

L 

7 
In  t h e  Evening I n  Ear ly  Florning A t  anytime 

I 

I n  t h e  Evenigg. 1 A: a n y t i x e  . 
t ' 

No. 

I 

% 
1 

I ' 
232 22.4 

j 

No. 

300 

No. j S o .  ! 0 N O .  

250 

% 

29.1 160 

% 

24.2 19.5 1 624 '60.1.- 

I 



Table  No. (6 )  

A L i s t  o f  Number o f  Outputs.  Water h'hcels 
and Area on t h e  Canal.  



Table  No. ( 9 ) .  Kinds, Nwnbers and t h e  Ownership of t h e  A g r i c u l t u r a l  
Machines, Ef f i c i ency  and Cost of  I t s  Operat ion.  . 

1 kind o f  blacliine Power 1 NO.  / Name of  Landlord E f f i c i e n c y  o f  t h e  Command Area Costs  of  the  Unit 

I 
A g r i c u l t u r a l  T r a c t o r  

I Agr icu l tu ra l  T r a c t o r  / Agricul t~1.1 T r a c t o r  

A g r i c u l t u r a l  T r a c t o r  

Agr c u l t u r a l  T r a c t o r  

I 
I A g r i c u l t u r a l  T r a c t o r  I 
1 P e n e n a n t  I r r i g a t i o n  
: 5lach. 

Plotive i r r i g a t i o n  
machine 

Beni blagdoul coop. 
s o c i e t y  
Abo-Rawasli coop. s o c i e t  

Abdel Sallour Taha 

Calnl Al>dcl 1Va1iees 

Abdcl Ilni. Abo ~ n ~ e i r a  

Alimed l lussein Abdel 
lln~nid 

Amer Abdel A1 

- 1 Galal Abdel l a n e e s  I I I 

---- 

Out of  o rde r  

20% of  command a r e a  .- 
40% of comma~rd a r e a  

15% of  command a r e a  

t o  t r a n s p o r t  sand from 
the  mountain 

Not used i n  tlie v i l l a g e  

7% of t h e  t o t a l  command a rea  

Farmers & h i s  shareholders  

Command Area 

L.E. 3 p e r  feddan 

L.E. 4 pe r  feddan 

L.E. 4 per  fecldan 

L.E. 1  f o r  every 
meter  

I t  works i n  Kafer 
Abo llakeim 

L.E. 1 .25  per  h o ~ ~ r .  

70 p i a s t r e s  per  hour 



Table No. (10) 

A L i s t  o f  t h e  Popu la t i on  S t r u c t u r e  
Through t h e  Number o f  F a m i l i e s  

No. 

790 

-- 

Family r e c e n t l y  formed (2-3  p e r s o n s )  

A moderate f ami ly  (3-5 p e r s o n s )  

Big f ami ly  (5  o r  more p e r s o n s )  



Table No. (11). The Structure of tbe Farm Animalst Race. 

Kind of Animals 

Buffalos 

1 

The female cows are fecundated in El Barageil, Nahia and Kerdassa veterinary unit. 

Cows* 

Sheep 

Goats 

Donkies 

I 

bliddle Aged 

- 

300 

100 

350 

- 
blale 

1 

Total Number 

1151 

Female 

800 

Young Aged 

5 0 

blale 

100 

Female 

250 

200 100 

200 - I 

- 

350 

- 

- 

- 

-300 

150 

500 

400 

500 

- 

- 
1 



Tab le  No. ( 1 2 ) .  Indjcntil i j :  t he  Ilentlily S t a t e  n~id  Spreaded Diseases  i n  t h e  V i l l a g e *  

lve may k ind ly  a t t r a c t  your a t t e n t i o n  t h a t  t h e s e  numbers were t aken  from. t h e  s t a t i s t i c s  of t l lc  
h e a l t h y  u n i t  and t h e r e  i s  an i n t e r f e r e n c e  hetween them a s  f ~ o m  t h e  d i s e a s e s .  Th i s  s t a t i s t i c  
was made depending on every  v i l l a g e r  v i s i t  t o  t h e  hea l thy  u n i t  f o r  t r ea tmen t  b e s i d e s  t h o s e  
s i d e  who d o . n o t  SO t o  i t ,  we callnot c a l c u l a t e  t l i e i r  number 



S t a f f  Paper #14 

WATER BUDGET FOR BEN1 MAGDOUL 
AREA I N  1979 

Wadie Fahim 

INTRODUCTION 

In May 1980, W i l l i a m  0. Ree presefied an accounting f o r  t h e  i t e m s  of t h e  

water  budget f o r  t he  Beni Magdoul r e sea rch  a r e a  of  t h e  Egypt Water Use and 

Management P ro jec t .  In t h i s  r e p o r t  t h e  s t a t e d  procedure w i l l  be  followed 

t o  e s t a b l i s h  an accounting f o r  one year .  

In t h i s  r e p o r t  t h e  consumptive u s e  f o r  a l l  months was c a l c u l a t e d  by t h e  

agronomists and t h e  i tems of outflow d i scha rges  t o  t h e  ad jacen t  a r e a  were 

est imated depending on t h e  observa t ions  i n  t h e  f i e l d  and d a i l y  r eco rds  

of i r r i g a t i o n  i n  t h e  a r e a .  

* Water Budget Equation 

Water budget equat ion f o r  a bounded a r e a  s t a t e s  t h a t :  

Inflow = outflow + change i n  s t o r a g e  

I = 0 - + AS 

The Beni Magdoul a r e a  i s  bounded by Nahia d r a i n  a t  North, Beni Magdoul d r a i n  

a t  North, Beni Magdoul d r a i n  a t  south ,  Lebini d r a i n  a t  Eas t  and Mansouria 

and Nahia d r a i n  a t  west.  The c u l t i v a t e d  a r e a  i n  Beni Magdoul is about 748 

feddans and t h e  t o t a l  a r e a  wi th in  t h e  boundaries  is  842 feddans.  The s o i l  

i s  a c l a y  s o i l  t o  depth changes from 2 m a t  west t o  7 m a t  e a s t .  

The inflow of t h e  water budget equat ion i s  a s  fo l lows:  

Where I : is inflow from Mansouria Canal t o  Beni Magdoul Canal 

measuring d a i l y  a t  t h e  o u t l e t  by Nyrpic g a t e s  c a l i b r a t e d  



i p  Apri l  1979., , 

.---.. 

IA: i s  t h e  inf low from ad jacen t  a r e a s ,  where t h e r e  i s  about 

15 feddans a r e  suppl ied  with water  from Mansouria by 

s e p a r a t e o u t l e t  and aquiduct  c ros s ing  Nahia Drain. The 

flume measurements i n  1980 g e t  an e s t ima t ion  f o r  t h i s  

term a s  2% o f  I  P 
I 

I p :  i s  t h e  inf low suppl ied  by pumps wi th in  t h e  boundaries  of 

t h e  a r e a .  About 22 feddan a r e  i r r i g a t e d  from t h e  d r a i n s  

o r  deep w e l l s .  This  term was es t imated  by 3% of IM. 

P : P r e c i p i t a t i o n  on t h e  bounded a r e a  measured a t  Guiza Weather 

s t a t i o n .  

The outf low terms o f  t h e  water  budget equat ion  a r e  a s  fo l lows:  

Where U :  i s  t h e  consumptive use  a s  es t imated  by t h e  Blanney-Criddle 

formula t o  be equal  t o  t h e  p o t e n t i a l  evapo t ransp i r a t ion .  

The c rop  c o e f f i c i e n t  I1K" is  based on t h e  va lues  repor ted  

i n  "Consumptive Use of Water by Crops i n  Arizona, Tech. 

Bult .  169" 

EV : evapora t ion  from open water  s u r f a c e s  i n  t h e  cana l s  and 

meskas. The average a r e a  of t h e s e  s u r f a c e s  has been 

es t imated  t o  be 14600 m2. The d a i l y  pan evapor t a t ion  

with c o e f f i c i e n t  0.7 a r e  appl ied  t o  e s t i m a t e  t h i s  term. 

OG : is  the  n e t  subsurface  outflow which w i l l  be dependent 

v a r i a b l e .  

OSD : I s  t h e  s u r f a c e  outf low t o  d r a i n s .  This  term i s  very  

small and can be  neglec ted .  Due t o  t h e  con t ro l  of  



discharges  i n  Beni Magdoul Canal no s i g n i f i c a n t  s p i l l i n g  
----. 

from cana l s  o r  meskashaveoccured.  (ODb = zero)  

OA : i s  t h e  flow t o  ad jacent  a r e a s  which i s  es t imated  by about 

3% of  IM based on t h e  i r r i g a t i o n  records  i n  t h e s e  a r e a s .  

fi 
Change i n  s t o r a g e  and s o i l  moisture:  AS & ASS. The term of  change i n  

s t o r a g e  AS was es t imated  from t h e  d a i l y  r eco rds  o f  t h e  ground water t a b l e  

from t h e  observa t ion  we l l s .  The s p e c i f i c  y i e l d  was considered t o  be  

0.04 f o r  t h i s  a rea .  

The change i n  s o i l  mois ture  dur ing  t h e  per iod  of  s tudy  was neglec ted .  I n  

t h i s  r e p o r t  t h e  per iod  is one year  from Jan .  1979 t o  end of  Dec. 1979. 

The r e s u l t s  o f  e s t ima t ing  each term were summarized i n  Table (1). I t  

is  no t i ced  t h a t  : 

1. The subsurface  outf low OG t o  t h e  d r a i n  i n  some months + ve 

t h a t  means may be  inf low t o  t h e  a r e a  from underground o r  not  

s u c e s s f u l  es t imat ion  f o r  t h e  terms of consumptive use  o r  

s p e c i f i c  y i e l d .  

2 .  The n e t  va lue  of  subsurface outf low i n  one yea r  (1979) was 

378100 m 3 ,  t h a t  was about 7% o f  the  inf low d i scha rges  t o  t h e  

a r e a  IN. 

***  The es t ima t ion  of  t h e  subsurface  flow i n  t h e  nex t  r e p o r t s  w i l l  be 

based on e s t ima t ion  of  outlfow by Darcyls  equat ion .  The records  

from s e t s  of  observa t ion  we l l s  were c a r r i e d  ou t  . Hydraulic and 

s p e c i f i c  y i e l d  w i l l  be determined s i n c e  t h e  needed appara tus  a r r i v e d .  



Table (lj: ?,'ator Budget for Uc~li blagdoul Arcs in 1979 

( i ) ,  + IA + I p  + P) = (V + E,, + OA + nSD+ OG ) 2 AS t ASS* 

---- 
' :~nth Inflow Components (m ) Outflow Components (m ) Change in 

~ ~ - 
stora5e (5) t (lo) - (9) 

I>! I,4 i F P Total "I U Ev 0 A 0 - OG AS (m 
(7) (3°61~~) (9) (1 0 

(1) (2) (3) (-1 1 (1) + (2) + (3) + (6) 

TOTAL 5,365,729 106,617 165,?30 60,119 5,698,195 5,166,466 2650 160971 5529997 - 9902 + 378100 

I 
.c 

* : It is assumed that: ! 

1. Outflow to adjacent area 04 = 0.03 131 (inElo\< discharges in Beni blagdoul Canal) 

2. Consumptive use estimated by agromist blr. Semaika depending on Arizona Crop Coeff. & Blanney Criddle 

3. Outflow surface drains OSD and change in soil moisture ASS negligible 

e: Estimated values by  blr. W. Ree (TDY in EIt'UP) in his report in Elay 1980 
1 







S t a f f  Paper H15 

AN ECONOMIC ANALYSIS FOR SQUASH 
TRIAL AT EL HAMMAMI 

M. Lot f y  Nasr 

An a r e a  about 2202 m 2  (0.50 feddan) had been s e l e c t e d  t o  c a r r y  over  some of 

t h e  vegetables  problems which had been i d e n t i f i e d .  .'This a r e a  i s  l o c a t e d  i n  

s i t e  1 a t  E l  Hammami. Mansouria f i e l d  team had conducted new p r a c t i c e s  
t 

on squash product ion.  The fol lowing a r e  some information about t h e  

s i t u a t i o n :  

- l h e  a r e a  c u l t i v a t e d  by Mr. Bade1 S a t t a r  Baaror 

- The new p r a c t i c e s  which were conducted concent ra ted  on i n c r e a s i n g  

p l an t  popula t ion  by narrow r i d g e s  and us ing  t r i a n g l e  method- ' inp lant ing  

seed. Good bed p repa ra t ion  by us ing  malboardplow and d i sk ing .  

Added organic  f e r t i l i z e r  wi th  p r e  i r r i g a t i o n .  A new i n s e c t i c i d e  had 

been used a t  proper  t ime and e f f e c t i v e  dose. 

- Yield was weighed by agronmist helped by t e c h n i c i a n .  

- Date were c o l l e c t e d  dur ing  t h e  growing season by i n t e r v i e w i n g t h e  farmer.  

- A p r a t i a l  budget was used i n  a n a l y s i s ,  and a l l  culcu.1as based on one 

f  eddan . 

- Theconpared f i e l d  was t h e  product ion of t he  same a r e a  , l a s t  a g r i c u l t u r a l  

year  1978-1979. 

- A f ixed  p r i c e  had been used i n  c u l c u l a s  f o r  both yea r s  - p r i c e s  of 

ag r i cu l tu ra l  year  1979-1980 

Conclusion: 

Net farm income f o r  one feddan c u l t i v a t e d  by squash cons ider ing  t h e  new p r a c t i c e s  

is  about L .E .  244 .5  feddan. The main source of  added c o s t s  i n  p e s t  c o n t r o l  which 

contrasted by added y i e l d .  For more d e t a i l s  s e e  next  page. 



J 

PARTIAL BUDGET FOR SQUASH - 
AT E L  W A M I  ONE 1 FEDDAN 

A. Added r e t u r n s  

P 
Squash f r u i t  4162 (4.2 t o n s )  X L . E .  0.09 

Tota l  

L . E .  

B. Reduced c o s t s  

- plowing and furrowing one time (by a rea )  10.0 

- organic  f e r t .  280 dorkey load x L.  E .  0.16 44.8 

- chem f e r t .  

arnonium-nitrate 33-0- 160 kg x L.E.  7.0/100 kg 11.20 

- weeding 1 time 6 h r s  x L . E .  0.167 1 .0  

- l i f t i n g  water  by s a k i a  20 h r s  x L . E .  0.25 5 . 0  

- l abor  t o  p i ck  f r u i t  1 2  h r s  x L . E .  0.167 2 .0  

- Packed r e n t  (by season) 1.98 

To ta l  75.98 

To ta l  added r e t u r n s  and reduced c o s t s  (A + B) 450.56 

C.  Reduced r e t u r n s  

- Squash f r u i t  550 kg (5 ton)  x L . E .  0.09 

Tota l  

D Added c o s t s  

- Plowing by malborad plow (a rea )  

- Disking time and furrowing 

- Organic feyt. 320 donkey x L . E .  0.16 



- chem f e r t .  

amon-n i t ra te  33-0-0 33 kg x L . E .  7.0/100 kg 

- weeding 12 h r s  x . . E.  0.167 

- I n s e c t i c i d e  

Lanni te  460 gm x L . E .  0.189 

Bsyfolan 220 cm x L . E .  0.09 
c 

Namroad 360 cm x L.E. 0 .03  

su lphe r  15 kg x L . E .  0.75 

- l a b o r  t o  spread 16 h r s  x L.E. 0.167 

- sprayer r e n t  18 h r s  x L. E .  0 .05  

- Fuel f o r  sp raye r  22 l i t e r  x L . E .  0 .11  

- L i f t i n g  wa te r  by s a k i a  30 h r s  x L . E .  0.25 

- Labor t o  p ick  f r u i t  45 h r s  x L . E .  0.167 

- Packed r e n t  (by season)  

To ta l  

I 1  T o t a l  reduced r e t u r n s  and added c o s t s  (C+D) 

Net farm Income 1-11 

L . E .  450.56 - 206.01 



S t a f f  Paper #16 

AN ECONOMIC ANALYSIS FOR TOMATO 
TRTAL AT HAMMAMT 

Tomato product ion i s  one o f  main v e g e t a b l e s  c u l t i v a t e d  a t  E l  Hammami, b u t  

dur ing  t h e  r e c e n t  y e a r s  i t s  y i e l d  dec reas ing  wi th  i nc reas ing  r a t e .  The 

main reasons  f o r  t h a t ,  a s  seemed t o  agronomists ,  were p e s t  c o n t r o l ,  weak 

nu r se ry ,  bad p r e p a r a t i o n ,  way of p l a n t i n g  and o t h e r s .  Consider ing a l l  

t h e s e  Mansouria f i e l d  team had b e e n t r y i n g  t o  c a r r y  over  t h e s e  problems 

A t  s i t e  # 1 an a r e a  o f  about 1812 m2 0.431 feddan had been s e l e c t e d  and 

t h e  fo l lowing  a r e  some inf romat ion  exp la in ing  t h e  s i t u a t i o n .  

- % a r e a  is c u l t i v a t e d  by M r .  Abdel S a t t a r  Baaror.  

- P r a c t i c e s  which were conducted by t h e  team concentar ted  on plowing, 

amaboard  plowing had been used ,  added organic  f e r t i l i z e r ,  d i s k i n g ,  

and then  furrowing wi th  narrow r i d g e s .  A s p e c i f i c  and new i n s e c t -  

i c i d e  had been used a t  t h e  p rope r  t ime and e f f e c t i v e  dose.  An 

ex tens ion  serv icehad  been t a u g h t  t o  t h e  farmer t o  p i ck  o u t  I1Halook" 

wi th  no e f f e c t  on t h e  p l a n t  growing. 

- Yield was weighted by t h e  agornomist  helped by t e c h n i c i a n  each p i c k i n g  

t ime.  

- Other  infromation was c o l l e c t e d  du r ing  t h e  growing season .  

- P a r t i a l  budget was used t o  ana lyze  t h e  d a t a  c o l l e c t e d  conver ted  t o  one 

feddan b a s i s .  

- The compared f i e l d  was t h e  product ion  of  t h e  same a r e a  i n  a g r i c u l t u r a l  

year  1978-1979 and c .a lcu la ted  by us ing  p r i c e s  and c o s t s  of  a g r i c u l t u r a l .  

yea r  1979-1980 (year  o f  conducted new p r a c t i c e s )  



CONCLUSION 

Net farm income from a r e a  c u l t i v a t e d  under Mansouria f i e l d  team compared wih 

the  farmer way i s  about L.E. 375.7,  and the  main source of added c o s t s  i s  

insec t ic ide  which con t ra s t ed  by y ie ld  increased.  More d e t a i l s  a r e  i n  

next page. 



PARTlAL BllDGET FOR TOMATOE TRIAL 

AT EL IlAlrll\lAbll ON ONE FEDDAN 

A .  Added r e t u r n s  - 
- Tonrntoc f l -u i i .  lU4.30 kg (10.4  tolls)  x I , . E .  0 .09  

I 'o tnl  

B .  Rc?duced c o s t s  - - - . --- - .- . - - . . - . - - 
- Plowing and furrowing one t jmc  (by a r e a )  

- Organic  f e r t i l i z e r  120 donkey load x L . E .  0.16 . 

- Chem. f e r t i l i z . e r :  

amon i -n i t r a t e  .45-0-0 200 kg x L . E .  11 .0 /100  kg 

I I 1 1  33-0-0 100 k g  x L . E .  7.0/100 kg 

1 f I I 15 .5-0-0 100 kg x L . E .  3 .75/100 kg 

Supcr phos.  0-15.5-0 150 kg x L . E .  2.?5/100 kg 

- Iloeing 2 t imes  (6  l a b o r  x L .  11. l . O / t  ime) 

- Iieeding 1  ti.me 24 h r s  x L . E .  0 .167 

- I n s e c t i c i d e :  2  l j t e r  malothyon x L.1,. 1 . 0  

50 kg s u l p l ~ c r  x L . E .  0 .075 

l a b o r  t o  spread  6 h r  x L . E .  0.167 

s p r a y e r  r e n t  6  h r  x L . E .  0.042 

- L i f t i n g  water  by s a k i a  26.0 h r s  x L . E .  25 

- Labor t o  p ick  f r u i t  42 h r s  x L.E. 0.167 

- Packcd r e n t  (by season)  

- Land r e n t  5  months x L.11. 10 .0  

L . E .  
.- 

938.7 

938.7 

To t a l  170.8.54 

1 T o t a l  added r e t u r n  and reduced c o s t s  ( A  + B) 11.9 .934 

C Roduced r e t u r n s  

- Tomatoes f r u i t  4164 kg ( 4 . 2 6  t o n s )  x L . E .  0 .09 

T o t n l  



D: Added c o s t s  L.E.  - .- 
plowing by Maboard plow ( a r e a )  24.0 

d i sk ing  1 t ime and furrowing 6 . 0  

organic  f e r t .  320 donkey load x L.E.  0.16 51.2 

Cllem f e r t .  : 

nmonuim n i t r a t e  33-0-0 660 kg x L.E. 7.0/100 kg 46.2 
11 " 15.5-0-0 80 kg x L.E.  3.75/100 

kg 3 .0  

super  phos. 0-15.5-0 50 kg x L .E .  1.75/100 kg 1.375 

Iiocing 3 t imes (6 l abor s  x L.E .  l .U/timc) 18.0 

weeding 72 h r s  x L.E. 0.167 12.0 

I n s e c t i c i d e :  

Lannjtc 940 gm x L.E.  0.189 17.24 

Rayfolan 3950 cm x L . E .  0.09  -3.56 

1)imcthwcot 680 cm x L.E.  0.30  2.04 

Sulphar 70 kg x L.E.  0.075 5.25 

Labor t o  spread 49 h r s  x L.E. 0.167 8.18 

fuel f o r  sp raye r  33 l i t e r  x L.E. 0.11  3.69 

spray r e n t  49 h r s  x L . E .  0.05 2.45 

l i f t i n g  water  by snk ia  48.70 h r s  x L .E .  0.25 12.18 

labor  t o  p ick  f r u i t  168 h r s  x L.C. 0.167 28.06 

Packing r e n t  (by season) 45.0 

Land r e n t  7 months x L.E.  10.0 70 .0  

Total  359.425 

11 Tota l  reduced r e t u r n  and added c o s t s  (C + D) 734.185 

I 

Nct Sirrm incomc ( I  - 1 1 )  

L.E. 1109.934 - 734.185 = L.L. 375.749 



S t a f f  Paper #17 

THE EFFECT OF SOIL AND PEST MANAGEMENT 
ON FARM PRODUCTION 

1. Squash 

M. Semaika and Harold Golus 

S ince  we had our problem i d e n t i f i c a t i o n  of E l  Mansouria a r e a ,  it was very  

c l e a r  t h a t  t h e y j e l d  s tandards  of t h e  d i f f e r e n t  crops and vege tab le s  a r e  

below average,  t h i s  could be due t o  incomplete s o i l  management, low y i e l d -  
I. 

i ng  v a r i e t y i e s ,  i n s u f f i c i e n t  pks t  con t ro l  (kind,  r a t e )  and i r r i g a t i o n  

p r a c t i c e s .  A l l  t hose  f a c t o r s  could be r a t e d  under famers l i m i t e d  knowledge. 

When we t r i e d  t o  con tac t  and work with some farmers we chose s i t e s  t h a t  

r ep resen t  t h e  whode a r e a ,  a t  t h e  same time t o  ga in  t h e i r  conf idence ,  we 

t r i e d  t o  inform them o f  t h e  well  known i d e n t i f i e d  problems a s  the  f i r s t  

s t e p ,  e s p e c i a l l y  i f  t he  s o l u t i o n  w i l l  no t  c o s t  them too  much. Secondly 

we might l a t e r  handle some o the r  s e r i o u s  problems such a s  f e r t i l i z e r s  and 

i r r i g a t i o n  a p p l i c a t i o n  a s  these  problems can not  be d e a l t  w i th ,  without  

g e t t i n g  the  farmers confidence f i r s t .  Third p r a c t i c e s  could be some improved 

agronomic techniques such a s  f e r t i l i z e r s  f o l i a r  a p p l i c a t i o n s ,  us ing  coated 

o r  slow r e l e a s e  f e r t i l i z e r s ,  and micro-nut i ren t  and growth hormons app l i ca -  

t i o n s ,  which can b e  prac t iced  through f i e l d  experiments.  

An economic s tudy is h e r e a f t e r  a s  it may be of u s e  t o  our  o v e r a l l  

judgement. 

SITE # 1 AT EL HAMMAMI 

S i t e  # 1 a t  E l  Harnmami is  about 40 k i r a t e s  i r r i g a t e d  d i r e c t l y  from E l  Hammami 

Canal by a  sak ia .  Though  our  problem i d e n t i f i c a t i o n  we found t h a t  most 

of t h e  y i e l d  product ion was below t h e  normal standa3d. Seed bed prepara-  

t i o n  inc ludes  ploughing, furrowing, weed c o n t r o l ;  e s p e c i a l l y  t h e  p a r a s i t i c  

ones l i k e  llHalloku p e s t s  and de iseases  and f e r t i l i z e r s  a p p l i c a t i o n  had 
i- .* . . . , w.. 

been p rac t i ced  below t h e  normal l e v e l  o r  had been completely missed,  it 

may be due t o  thaz  t h e  farmer has no a b i l i t y  t o  do it o r  h e  had taken  it 

from t h e  po in t  of saving  money and reducing the  c o s t s  o r  he had no idea  

a t  a l l  about i t ,  t h e  r e s u l t  i s  weak i n f e s t e d  and poor p l an t  popula t ion ,  

. - poor vege ta t ive  groyth and y i e l d  and poor inEorne. 



----- 

When. we contacted t h e  farmer he  decided t o  c u l t i v a t e  t h r e e  c rops ,  squash,  

tomatoes and pepper, he completely re fused  our idea  o f  j u s t  c u l t i v a t i n g  one 

o r  two c rops  maximum. From t h e  very  e a r l y  con tac t  we planned t o  p r a c t i c e  

t h e  b e s t  s o i l  management which g i v e s  a  good seed bed and t o  recommend t h e  

e f f e c t i v e  p e s t  chemicals ,  t he  tiv t o  apply it and t h e  kind and r a t e  avoid-  

ing i n f e c t a t i o n  a t  t h e  any time. The main i d e a  o f  such a  p lan  i s  t o  g e t  t h e  

farmer t o  know t h a t  doing any proper  s t e p  would improve h i s  c rop  and t h a t  i f  

he  followed a l l  our i n s t r u c t i o n s ,  he  would g e t  a  b e t t e r  y i e l d .  

Real ly  we could have done more s t e p s  a t  one time, t o  g e t  an i d e a l  y i e l d ,  b u t  

we thought  it b e t t e r  t o  ga in  t h e  f a rmer ' s  confidence f i r s t .  This  could b e  

done by ca r ry ing  ou t  some i d e a s  t h a t  would end up wi th  t h e  b e s t  y i e l d ,  a t  t h e  

lowest  c o s t s  p o s s i b l e ,  y e t  w i th in  a  longer  t ime than it used t o  be. We a l s o  

planned t h a t  next  yea r  we could make more achievements and some very  s e r i o u s  

problems, l i k e  f e r t i l i z e r  a p p l i c a t i o n s ,  t h a t  would g ive  a  b e t t e r  y i e l d  s t i l l .  

We would leave t h e  farmer with a  b e t t e r  i d e a  o f  'how t o  p r a c t i c e  b e t t e r  farm- 

ing without  needing our he lp .  

AS h i s  previous c rop  was maize f o r r a g e  and i t  was harves ted  one month be fo re  

t h e  fol lowing corp, so  we had enough time t o  prepare  a  good seed bed. In  

order  t o  do so,  we used f i r s t l y  t h e  malboard plough t o  t u r n  over t h e  40 cm 

s u r f a c e  l a y e r ,  a s  El~Hammami land is o f  sandy s o i l s  and t h e  farmer used t o  

put  animal f e r t i l i z e r s  a t  l e a s t  one time every y e a r  and by t h e  time he had 

a  (30 - 40 cm) l a y e r  o f  more water  holding capac i ty  than  t h e  lower l a y e r  which 

is  completely sandy ( t h a t  can be due t o  the  c l a y  content  which he  used t o  mix 

wi th  t h e  animal r e sedua l s  t o  make animal f e r t i l i z e r s )  by t u r n i n g  over  t h i s  

depth  and adding t h e  animal f e r t i l i z e r s  a f t e rma l toa r ing  we increased  t h e  depth 

o f  t h a t  more water holding capac i ty  which a l s o  con ta ins  more c l a y  con ten t s  

a s  a  d i r e c t  e f f e c t  o f  animal f e r t i l i z e r s  a p p l i c a t i o n .  

Af t e r  adding t h e  animal f e r t i l i z e r s  we asked t h e  farmer t o  p r e  i r r i g a t e  h i s  

f i e l d  , after  the ' so i lmoi s tu re  content  reached the  f r i a b l e  s t a g e  we d isked  

it and a s lope  o f . 0 . 5 %  was made. 



To c u l t i v a t e  t h e  squash,  it i s  b e t t e r  t o  have a s h o r t  d i s c r i p t i o n  of t h e  - 
same l a s t  season crop .  A t  t h e  same s i t e  a t  t h e  same s p o t  by t h e  same farmer .  

A bad poor p l a n t  popula t ion  i s  no t i ced  c l e a r l y  due t o  very abrlormal very  

wide r i g d e s  r a t e  (130 - 120 cm) and l a r g e  spacing between t h e  h i l l s  and heavy 
~ 1 a - 4  1 o 

p e s t  i n f e c t a t i o n  wi th  whi te  f l y ,  s p i d e r  mites and mildew. So when w e t c u l t i v a t e  squash 

we first t r y  t o  avoid a l l  t h e  wrong a g r i c u l t u r a l  p r a c t i c e s  which t h e  farmer 

used t o  do be fo re  s o  we planned t ! make 95 cm r i d g e s  width i n s t e a d  o f  (120 cm) 

F i r s t  we faced t h e  problem of t h a t  t h e  farmer was no t  convinced wi th  ou r  

p o i n t  of view' except  when wegarafieed h i s  y i e l d ,  h i s  r e f u s a l  came from t h e  

p o i n t  t h a t  he and h i s  neighbours used t o  make wide r i d g e ,  b u t  when we 

expla ined  t o  him t h e  i d e a  o f  decreas ing  t.he width j u s t  t o  save some more a r e a s  

and some more p l a n t  popula t ion  and so more y i e l d  with t h e  minimum i n c r e a s e  

i n  t h e  c o s t s ,  f o r  example he would no t  pay more f o r  t h e  t r a c t o r  i f  h e  asked 

f o r  decreas ing  t h e  r i d g e s  wid tha t  t h e  same t ime t h i s  dec rease  w i l l  be t o  a 

c e r t a i n  l i m i t  wi thout  a f f e c t i n g  t h e  l e a f  a r e a  index h e a t  and l i g h t  

requirements  which can  cause  a dec rease  i n  y i e l d  product ion .  On t h e  day of  

p l a n t i n g  we were i n  t h e  f i e l d  t o  show the' farmer how t o  p u t  h i s  seeds  i n  a 

t r i a n g l e  p l a t i n g  method i n  o r d e r  t o  have a good p l a n t d i s t r i b u t i o n  which i n  

t h e  same t ime would g ive  an i n c r e a s e  i n  t h e  p l a n t  l i g h t  h e a t  requirements .  

P l a n t  germinat ion was 98%, from t h e  f i r s t  day o f  germinat ion.  We went t o  

v i s i t  t h e  f i e l d  every day watching any i n f e c t a t i o n .  t o  recommend t h e  e f f e c t i v e  

chemical,  t o  show t h e  farmer how t o  sp ray  it a t  t h e  r i g h t  t ime t h a t  i s  ve ry  

e a r l y  i n  t h e  morning and how t o  mix it by the  r i g h t  recommended dose and r a t e ,  

a t  t h e  same time we informed him t h a t  any de l ay  i n  spraying  may a f f e c t  t h e  

spraying  e f f i c i e n c y  and may lead  t o  a decrease  i n  y i e l d  product ion .  

A t  t h e  beginning we faced  some o b j e c t i o n  from t h e  farmer t o  u s e  same very  

e f f ec t ivechemjca l s  l i k e  l anna te  because he  bdl ieved t h a t  t h i s  m a t e r i a l  may 

k i l l  him a s  he had heard from h i s  f r i e n d s ,  no t  t o  use  l anna te  because it 

k i l l e d  a man i n  ou r  v i l l a g e ,  b u t  when we s a i d  t o  him t h a t  we a r e  going t o  

spray  it by ou r se lves ,  and t h a t  he can keep ou t  t h e  t h e  way b u t  on ly  watch 

when he no t i ced  t h e  e f f e c t  o f  spraying  he  asked t o  sp ray  next  t ime by himself 

and a l l  t h e  people were gathered t o  watch what w i l l  happen. Throu- 

o u t  t h e  whole growth season,  we were faced  by a s e v e r e  whi te  f l y ,  mildew and 



s p i d e r  mits. Infec ta t ion  by continuous spraying  we succeeded t o  overcome 

any i n f e c t a t i m .  Real ly we sprayed more t imes than  normal, b u t  t h a t  was 

because most o f  t h e  i n f e c t a t i o n  came from t h e  neighbouring f i e l d s  which 

t h e  farmer n e v e r s p r a ~ d .  Through the  whole growth season t h e  p l a n t  

seeds  were very h e a l t h y  and dark  green.  
4 

A s  t o  f e r t i l i z e r s ,  we never appl ied  t h e  recommended s t a n d a r s  r a t e  i n  a 

complete p r a c t i c e ,  because it would have been very  hard t o  g e t  t h e  f a rmer ' s  

confidence by a  d i r e c t  con tac t  wi th  t h e s e  problems. A l l  what we d i d  

was an i n d i r e c t  touch f o r  n i t rogen  f e r t i l i z e r s  a p p l i c a t i o n .  For example 

we explained t o  t h e  farmer t h a t  it i s  b e t t e r  t o  put  t h e  n i t r o g e n  f e r t i l i z e r s  

i n  very small amounts, immediately a f t e r  t h e  i r r i g a t i o n  a s  he used t o  

put  h i s  n i t rogen  f e r t i l i z e r s  one o r  two days b e f o r e  i r r i g a t i o n  and even 

i f  he p u t s  it b e f o r e  i r r i g a t i o n  t h e  uptake e f f i c i e n c y  would be very small 
t h  sandy s o i  s an t h e  over  i r r i g a t i o n  

armer use  t o  0 ,  t o  p r a c t i c e  Y due t o  t h e  h igh  inf l i t ra t i~nh$~?c%Ot%e f b d' 
such work we aksed t h e  farmer t o  l eave  one s t r i p  o r  a  very small b a s i n  

i n  o rde r  t o  pu t  t h e  n i t rogen  f e r t i l i z e r s  i n  i t  a f t e r  t h e  i r r i g a t i o n  d i r e c t l y  

and by applying t h e  h a l f  amount which he w i l l  be  us ing  f o r  t h e  o t h e r  s t r i p s  

o r  bas ins ,  a t  t h e  beginning he was t o t a l l y  s a t i s f i e d ,  b u t  when he  followed 

our i n s t u r c t i o n s  i n  one corner  o f  h i s  f i e l d  and found t h e  r e s u l t s  wonderful,  

he became very s a t i f i e d  because a l l  t h e  d i f f e r e n c e  'kc! found between h i s  

b a s i n s . a n d  our s  was t h e  waste of  t h e  n i t r o g e n  f e r t i l i z e r s ,  h i s  neighbours  

a l s o  t r i e d  t o  do t h e  same without  any con tac t  with us .  Although it was 

n o t  a  complete f e r t i l i z e r  a p p l i c a t i o n  p r a c t i c e ,  but  s t i l l  it was t h e  f i r s t  

s t e p  t o  make a good s t e p  f o r  any coming c o n t a c t  with t h e  fa rmers .  

A t  t h e  end o f  t h e  growth season we c o l l e c t e d  a l l  t h e  d a t a  about  squash 

t h i s  year  (our work) and some of t h e  d a t a  last  year  ( h i s  work) t h e s e  

d a t a  a r e  shown i n  t h e  t a b l e  below. 



Year 1978-1979 

Average d i s t a n c e  between r i d g e s  cm 120 

Number o f  r i d g e s  f o r  t h e  samc d d t h  17 

F e r t i l i z e r s  a p p l i c a t i o n  animal 140 

n i t r o g e n  80 

phosphorus - -  

Plan t  populat ion/F 4848' 

Yield kg/F 275 

----- 

Year 1979-1980 

160 donkey load 

115.5 kgN/F 

* This  t o t a l  y i e l d  was f i r s t  q u a l i t y ,  it could be  more and may b e  should  i f  

t h e  farmer t r i e d  t o  postpone each p i ck ing  one day o r  more b u t  he p r e f e r e d  

t o  p i ck  it ve ry  small  t o  t a k e  t o  t h e  market sooner  and b u i l d  up a good name 

t h e r e  

+ No c a l c u l a t e d  p l a n t  popu la t i on  because we have no prev ious  d a t a .  

Our comments a s  t h e  agronomy f i e l d  team 

1. Real ly  we have achieved some succes s  ( i n  doing some o f  a l l  good we 

could recommend). F i r s t  we t i r e d  t o  g e t  t h e  f a r m e r ' s  conf idence  

which is  t h e  f i r s t  s t e p .  He s p e c i a l l y  becomes convinced if it 

would n o t  c o s t  himmme money. Although we g o t  a h igh  y i e l d ,  t h i s  

y i e l d  could be  i nc reased  i f  he accepted ou r  recommendation i n  t h e  

proper  t ime ,  f o r  example when we recommend t h e  l a n n a t e  a s  a ve ry  

e f f e c t i v e - p e s t  chemical ,  he d i d  n o t  accep t  t o  sp ray  except  when 

we asked him t o  go wi th  u s  t o  s e e  a completely damaged f i e l d ,  b u t  

it was someha t  : l a t e  120 days a f t e r  t h e  proper  time.) which f o r  s u r e  

had i ts  e f f e c t  t o  reduce  t h e  y i e l d .  



- --- - 
2. The success of our limited work could be seen as a direct reflection 

of the farmer's feeling, who said "I am ready to do what you will 

recommend to me or order me to do next year. Moreover, his neighbours 

and even the other farmers far from his site who also asked for our 

help. 

3 .  Although we did not deal directly with the fertilizers but all what we 

might say that the fertilizers application efficiency incraesed from 

3.43 to 36.03 kg yield /kgN that is from the point of yield increase. 



Staff Paper #18 

ROTATION SYSTEM OR CONTINUOUS FLOW SYSTEM 
FOR 

IRRIGATION CANALS IN EGYPT 

Mona El Kady, John Wolfe, Dr. Hassan Wahby 

a This paper gives an evaluation of changes made in design and operation of H c n i  

Magdoul branch canal, Egypt. A change from a canal rotation system to contjn~~nus 

flm system was a step to make a comparison and evaluation of the existing 

rotat i onal system in Egypt. 

A description and the history of rotation system in Egypt and its effect on 

canal design were discussed, as well as the advantages and disadvantages of t h e  

continuous flow system. 

Recommendations to improve the complicated distributary system of irrigation 

in Egypt, to insure good control, efficient operation, water saving, high 

productivity and fair distribution, were the concluded. 

I. Introduction: 

21t~ithout irrigation there could be no Egyptian people, certainly no civilisat ion 

in Egypt. The influence of irrigation prevails Egyptian economics, politics, 

social life, agriculture, legislation and even religion." 

2. Sir W. Willcocks, and others "Eg).ptian Irrigation" Vol. 1, Third Edition, 
1913. 



A mean of  c o n t r o l  wate r  d i s t r i b u t i o n  accord ing  t o  t h e  a v a i l a b l e  supply  . 

i n  t h e  ex t ens ive  Egypt ian i r r i g a t i o n  system i s  i r r i g a t i o n  r o t a t i o n .  

\ 'hat  i s  a r o t a t i o n ?  

The cana ls ,  and i t s  se rved  a r e a s  a r e  d i v i d e d  i n t o  d i v i s i o n s  (two o r  

t h r e e ) .  Each d i v i s i o n  i n  t u r n  is p e r m i t t e d  t o  r e c e i v e  i t s  supply of  

v a t e r  dur ing  a  number of  days (working pe r iod  o r  on p e r i o d ) ,  whi le  

t h e  r e s t  of t h e  d i v i s i o n s  remian empty ( c l o s u r e  pe r iod  o r  o f f  p e r i o d ) .  

The r o t a t i o n  system was used i n  t h e  p a s t  ( be fo re  b u i l d i n g  t h e  High 

Aswan Dam) mainly t o  r a t i o n a l i z e  between t h e  N i l e  wate r  supply i n  

summer which i s  l e s s  t han  t h e  wa te r  requ i rements  and t h e  Autumn supply  

which i s  more. 

Moreover t h e  r o t a t i o n  system has  t h e  fo l lowing  advantages:  

1. The c l o s u r e  pe r iod  i s  b e n e f i c i a l  i n  lowering t h e  groundwater 

l e v e l s  and t h u s  avoid ing  t h e  d e t e r i o r a t i o n  o f  t h e  ad j acen t  

l ands .  

2.  Less u s e  f o r  t h e  d r a i n a g e  system,  s i n c e  t h e  c a n a l s  a r e  o p e r a t i n g  

a s  d r a i n s  du r ing  t h e  c l o s u r e  pe r iod .  

3.  Smal le r  c r o s s  s e c t i o n  o f  t h e  main cana l s ,  though more c r o s s  

s e c t i o n s  of  t h e  d i s t r i b u t o r y  c a n a l s .  

4 .  Less  maintenance f o r  t h e  d i s t r i b u t o r y  c a n a l s  which a r e  o p e r a t i n g  

on ly  d u r i n g  t h e  working p e r i o d .  

5. With t h e  sho r t age  i n  Egyp t ' s  i r r i g a t i o n  eng inee r s ,  t h i s  system 

h e l p s  an  engineer  t o  o r g a n i z e  h i s  t i m e  and enab l e s  him t o  

s u p e r v i s e  a b igge r  a r e a  s e rved .  Meanwhile, t h i s  system a l s o  

o rgan i ze s  t h e  farmers time. 



The disadvantages of  t h e  r o t a t i o n  system: 

1. The p l a n t  does n o t  g e t  i t s  water  according t o  i t s  requi rement ,  

but  only on t h e  working pe r iod ,  which can be  a  reason f o r  low 

y i e l d .  

2. The farmer is u s i n g  more water during t h e  working pe r iod ,  s i n c e  

he i s  a f r a i d  t h a t  h i s  p l a n t  w i l l  s u f f e r  during t h e  c l o s u r e  

per iod .  

3 .  hlore c r o s s  s e c t i o n s  f o r  t h e  d i s t r i b u t o r y  cana l s  which s e r v e  

a l l  i t s  a r e a  only  on t h e  working per iod ,  though t h e  d i s t r i b u t o r y  

cana l s  r e p r e s e n t  t h e  ex t ens ive  p a r t  of t h e  i r r i g a t i o n  n e t  work 

i n  Egypt. 

Types o f  r o t a t i o n :  

1. According t o  t h e  number of  t u r n s :  2 t u r n  o r  3 t u r n  r o t a t i o n .  

I n  t h e  2 t u r n  r o t a t i o n ,  t h e  a r e a  served by t h e  main cana l  and 

i t s  branches,  is d iv ided  i n t o  2 equal p a r t s ,  t o  be i r r i g a t e d  

one a f t e r  t h e  o t h e r ,  whereas, i n  t h e  3 t u r n  r o t a t i o n ,  t h e  a r e a  

served i s  d iv ided  i n t o  3 equal  p a r t s .  I t  should be noted  t h a t  

i n  planning t h e  r o t a t i o n s ,  t h e  a rea  served i n  a t u r n  might 

no t  be a l l  i n  one l o c a t i o n .  

2 .  The d u r a t i o n  o f  a  r o t a t i o n  i s  according t o  t h e  t ime of yea r  o r  

seasonal  r o t a t i o n s :  (before  High Aswan Dam) 

According t o  t h e  y e a r l y  season,  r o t a t i o n s  a r e  divided i n t o :  

1. Summer r o t a t i o n :  ( the  supply of water i s  l e s s  i.11a11 nceded). 

2.  Nile r o t a t i o n :  Period when water l e v e l s  a r e  high and t h e  water 

a v a i l a b l e  exceeds needs and t h e r e f o r e  r o t a t i o n s  

a r e  c a r r i e d  o u t  according t o  needs. 



3. Spring rotation: Period which needs almost to coFncide with 

supply therefore rotations are taken according 

to supply. 

4. Winter closure: Lcast water nccds period, and least cvapotrans- 

pi rati on losscs . 

Each of these rotations has its own system. 

I. Summer rotation: It starts on the 16th of April,.with exception of Fayoum, 

where it starts on the 1st of April and goes until June. - 

The system of applying summer rotations depends on the types of soil 

(clayey, sandy or silt) and crop planted. 

1. Cotton planted in clayey soils: 

Cotton planted in clay soils is irrigated once every 18 days in a 

3-turn rotation (6 on-days & 12 off-days). 

2 .  Cotton planted in silty soils: 

Irrigation is once every 14 days in a 2 turn rotation (7 on-days & 

7 off-days) . 

3. Cotton planted in sandy soils: 

(Such as the Delta lakes) irrigation is once every 12 days in a 3 
i turn or a 2 turn rotation. 

4. Rice cultivated zones: 

Irrigation is once every 8 days in a 2 turn rotation. 

5 .  S~ecial summer rotations: 

(for some crops, ex: vegetables and orchards) where irrigation is 

once every 9 days in a 2 turn rotation. 



6 .  Overlapping summer r o t a t i o n s :  ---- ---- 

I t  i s  u s u a l l y  done a t  t h e  f lood  t ime,  2 days a r e  sha red  by each 2 

succes s ive  t u r n s  (keeping a  18 day r o t a t i o n ) .  

The c r i t i c a l  p e r i o d :  
-- 

Canals  a r e  designed according t o  t h i s  per iod when t h e  f lood  water 

i n c r e a s e s  t o  t h e  ex t en t  t h a t  no r o t a t i o n  system i s  r e q u i r e d  (this 

occur s  i n  August);  

11. Ni l e  r o t a t i o n s :  (August 16 t o  November 28) -- - -- -  --- 
The purpose of which is t h e  p r o t e c t j o n ,  o f  cana l s  from 

sed ime ta t ions ,  t h e  c u l t i v a t e d  lands  from seepage a l s o  

t o  prevent  t h e  i r r i g a t i o n  water  from f i l l i n g  t h e  d r a i n s .  

111. K in te r  r o t a t i o n s :  . - (Nov. 29 t o  March 16) 

I t  i s  a  3 t u r n  r o t a t i o n ,  l e a s t  need of i r r i g a t i o n  Hater  

and l e a s t  water  l o s ses  where t h i s  is compensated f o r  

by t h e  atmosphere humidity and some water  a p p l i c a t i o n s ,  

be fo re  and a f t e r  win ter  c l o s u r e .  

I V .  Spring r o t a t i o n s :  - (March 17 t o  Apr i l  15) 

Deficiency o f  water  i f  any is compensated f o r  by t h e  

water s t o r e d  i n  Gabel E l  Awlia r e s e r v o i r .  

Af t e r  t h e  completion of t h e  High Aswan Dam s i n c e  t h e  supply is  con t ro l l ed  
I 

t o  f i t  t h e  need, main f a c t o r s  a f f e c t i n g  t h e  r o t a t i o n a l  system a r e  t ype  

o f  s o i l  and crops  p l an ted .  Thus t h e  main r o t a t i o n s  now a r e :  

1. 2-turn ro t a t i . on  (7 on-days and 7 of f -days  f o r  co t ton  a r e a ) .  

2.  2- turn r o t a t i o n  (4 on-days and 4 of f -days  f o r  r i c e  a r e a s ) .  

3. 3 - tu rn  r o t a t i o n  ( 4  on-days and 8 off-days f o r  most of t h e  c rops ) .  



In  t h e  pas t  many i r r i g a t i o n  engineers  and r e s e a r c h  workers asked t o  s t o p  

t h e  r o t a t i o n s  t o  g ive  t h e  supply according t o  t h e  demand. On 1967 Eng. 

M. E. Aub run  an experiment f o r  fou r  months, i n  two a r e a s  i n  Lower 

Egypt, one p l an ted  c o t t o n  and t h e  o t h e r  p l an ted  r i c e .  ( s ee  Table 1 ) .  

H i s  r e s u l t s  were s a v i n g  water  by the  r a t e  o f  85" f o r  r i c e  a r ea  and 

9 .3% f o r  c o t t o n  a r e a .  

On 1974 Eng. A.  S. El Bana a l s o  c a r r i e d  out a r e sca rch  wl~erc  he recom- 

mended t o  s t o p  t h e  r o t a t i o n s  i n  Egypt. 

Objec t ives  and Scope o f  t h i s  Study: 

The o b j e c t i v e  o f  t h i s  s tudy  is  t o  eva lua t e  t h e  r o t a t i o n a l  system i n  Egypt 

through a  b i g  program of water  management c a r r i e d  ou t  by EI\'UP i n  El 

Mansouria a r e a ,  Guiza Governorate,  Egypt. Where Beni Magdoul Canal was 

chosen, a s  one of  t h e  d i s t r i b u t o r y  cana l s  s e r v i n g  about 749 f e d ,  f o r  

d i f f e r e n t  t y p e s  o f  improvements 

1. Lined s e c t i o n s  i n s t e a d  o f  a l l u v i a 1 , t h u s  reducing a r e a s  o f  c r o s s  

s e c t i o n s .  

2 .  Continuous flow ins t ead  of  r o t a t i o n a l  system, meanwhile modified 

d e l i v e r y  on demand b a s i s  t h u s ,  r e s t r i c t e d  c o n t r o l l e d  inf low 

t o  Beni Magdoul Canal which causes  a lower water l e v e l  i n  t he  

cana l .  

Comparative bases  f o r  eva lua t ion  of  r e s u l t s :  

1. Water Saving: 

Tota l  inf low t o  t h e  cana l ,  p e r  feddan, comparing a  continuous f l o w  

canal w i th  a  r o t a t i o n a l  one under s i m i l a r  condi t ions .  

2 .  Farmer acceptance  of  t h e  continuous system i n s t e a d  of t he  r o t a t i o n a l  

system 
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by !:rig . 51. ti , Aub 

'I 'otal l Ja ter  a p p l i e d  t o  I:ield FedJan ' s  Sha re  

5sr f2ce I r r i g a t i o n  I r r i g a t i o n  Rice 
by Fcd2ar1 i11 S e p t ,  i n  O s t ,  i n  Nov. i n  Dec, n i t h  r o t a t i o n  w i thou t  r o t a t i o n  b Ilen~arks 

p e r  1000 p e r  1000 p e r  1000 p e r  1 O O O  
5 111 3 rn 3 111 3 rn 3 m 

F i r s t :  Rice  Area 

l ; . i s h~ee l  A1 Kadima 
f ~ r  i r r i g a t i o n  
h i  t!iout r o t a t i o n  363C 2.507 2 .037 1 . 5 9 0  1 . 2 3 8  F 

. ~ ~ h t e i r a h  f o r  
I r r i g a t i o n  wi th  
~ o t i i c i o n  9103 9.418 6 .602 5.92-1 2 .442  2800 

.;I Kiialig :\1 Xbass i  
f o r  I r r i g a t i o n  
i i t h o u t  r o t a t i o n  32775 11 .856 1 7 . 3 8 1  17 .934 10 .470  - 
,! Uatounia f o r  
[ r r i g a t i o n  w i t h  
r o t a t i o n  28800 15.552 13 .838  3 , 7 2 6  7 .946 1600 m 20% 

Average o f  1:edJan's  Share  i n  Rice  A r e a  2200 2025 

Srcond:Cot ton Area 

 labs .A1 Dagouria 
fo r  I r r i g a t i o n  
: ~ i  chout r o t a t i o n  1250U 7 .920 9 . 4 6 0  8 .025 6 .300  - 
;'aliiwii:~a f o r  I r r i y  . 
\ i ; thou t  r o t a t i o n  11500 7.700 8 . 6 5 0  9 .487 6.279 2792 

Col i i lus ion :  I r r i g a t i o n  w i t l ~ o u t  r o t a t i o n  caused a dec rea se  .of wate r  used o f  8% i n  r i c e  a r e a  and 9.3% i n  Cot ton  a r e a  
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3. Equity o f  water  s h a r e s  de l ive red  e s p e c j a l l y  on cana l  and d i t c h e s  

t a i l s .  

4 .  The i n f  lucnce of t h e  r o t a t j  onnl schedule on i r r i g a t i o n  i n t e r v a l  . 

5. Affect  on water  t a b l e  over  3-year  per iod .  

6. Saving land by r educ t ion  of  c r o s s  s e c t i o n  a r e a .  

7. Seepage from c a n a l s  and meskas (d i t ches ) .  

8.  Weed growth i n  cana l s :  Does continuous flow necourage weed growth 

s i n c e  t h e r e  i s  not  dry ing  per iod?  

9. Crop y i e l d  and s o i l  s a l i n i t y  comparison. 

** I t  should b e  noted t h a t  t h e c h n g e s  observed a r e  no t  n e c e s s a r i l y  

due on ly  t o  t h e  bases  of  de l ive ry ,  b u t  could be  due t o  t h e  canal  

l i n i n g  a l s o .  

Rota t iona l  System o r  C ~ n t i n u o u s  Flow System: 

Water Saving : 

The Beni Magdoul Canal,  p r i o r  t o  1977, was a t y p i c a l  branch cana l  

i n  Egypt. I t  rece ived  water  from t h e  Mansouria Canal on a r o t a t i o n  

b a s i s ,  u s u a l l y  f o r  only fou r  days out  of each twelve,  s o  t h a t  most 

fa rmers  were e i g h t  days without  ua t e r .  I t  was unl ined  and had an 

en la rged  c r o s s  s e c t i o n .  The c ros s  s e c t i o n  was a f f e c t e d  by animal 

acces s  t o  t h e  c a n a l ,  by removal of sediment f o r  making b r i c k s ,  by 

weeds and s i l t a t i o n ,  and by access  f o r  washing c l o t h e  and d i s h e s .  

Water flowed eastward by g r a v i t y  through a s l u i c e  g a t e  i n t o  t h e  - 
Beni Magdoul Canal.  From t h e r e  it continued by g r a v i t y  down t h e  

cana l  and through p ipes  t o  each of t e n  p r i v a t e  d i t c h e s  (meskas) on + 



t h e  nor th  s i d e ,  and t o  on t h e  south s i d e .  In t h e  o r i g i n a l  des ign ,  t h e .  s i z c  

of p ipe  en te r ing  each meska was chosen according t o  t h e  a r e a  of  land served  by 

i t .  Each p ipe  was supposed t o  have a  25 cm head over  t h e  c r e s t .  A s m a l l e r  

cana l  branched t o  t h e  sou th ,  and t h r e e  meskas were suppl ied  by i t .  I t  t o o  had 

an enlarged c ros s  s e c t i o n  and banks t h a t  sometimes overflowed. 

In accordance with t h e  p l a n  o f  t h e  experiment,  t h e  inflow t o  Beni Magdoul was 

con t ro l l ed  by t h e  eng inee r  i n  charge,  a f t e r  t h e  cana l  was l i ned  and supp l i ed  

wi th  continuous f low.  Each day he gave i n s t r u c t i o n s  t o  t h e  g a t e  keeper  t o  

a d j u s t  t h e  g a t e  t o  ma in t a jn  a  s p e c i f i e d  water  l eve l  j u s t  downstream from t h e  

g a t e  i n  the.morning, and t o  c u t  back flow t o  a  lower s p e c i f i e d  l e v e l  i n  t h e  

evening. The s p e c i f i e d  l e v e l s  were chosen t o  d ischarge  a  p a r t i c u l a r  s i z e  of 

stream through a  c a l i b r a t e d  Nerpic  g a t e .  The t o t a l  d a i l y  inf low was c a l c u l a t e d  

a s  t h e  consumptive u s e  of t h e  e n t i r e  cropped a r e a ,  p l u s  about 10  pe rcen t .  The 

consumptive use  was e s t ima ted  by t h e  Blanney- Cr iddle  method, u s ing  weather da t a  

from previous yea r s .  I f  any s i g n i f i c a n t  s p i l l  was observed from t h e  end of  t h e  

Q 
canal  o r  i t s  branch, o r  i f  t h e  l e v e l  i n  t h e  cana l ,  e s p e c i a l l y  n e a r  t h e  end, was 

t o o  low t o  se rve  t h e  meskas, an appropr i a t e  adjustment was made f o r  t h e  next da),. 

This  procedure pe rmi t t ed  t h e  cana l  t o  f i l l  completely during t h e  n i g h t ,  so  t h a t  

t h o s e  a t  t h e  f a r  ends o f  t h e  remote meskas could o b t a i n  water  a t  t h a t  t ime a t  

l e a s t .  Table (2)  shows monthly d ischarges  t o  Beni Magdoul a r e a  i n  a g r i c u l t u r a l  

yea r s  1977/1978 and 1978/1979 where t h e  f i r s t  year  a  continuous f low system was 

followed without c o n t r o l  from t h e  i r r i g a t i o n  engineer ,  while  on t h e  second year  

t h e  above mentioned con t ro l  w a s  fol lowed.  The ~ e s u l t s  was sav ing  more than  
3 

1.000.000 m / yea r .  

There a r e  no r eco rds  a v a i l a b l e  of t h e  water de l ive red  pe r  feddan by t h e  Beni 

Magdoul Canal be fo re  t h e  l i n i n g .  Therefore an assumption was made t h a t  t h e  

c h a r a c t e r i s t i c s  o f  t h e  Nahja Canal could r ep re sen t  t h e  Beni Magdoul Canal be fo re  

l i n i n g .  The Nahia Canal s e r v e s  850 feddans compared w i t h  748 feddans,  n e t ,  f o r  

Beni Magdoul. I t  has  a  l a r g e ,  i r r e g u l a r  c ros s  s e c t i o n .  I t  is s i t u a t e d  s o  t h a t  

a f e w  f i e l d s  can o c c a s i o n a l l y  be  i r r i g a t e d  by g rav i ty ,  l i k e  Beni Magdoul was 

previous ly .  I t  i s  t h e  first canal  no r th  of Beni Magdoul. I t  r e c e i v e s  water 

on t h e  4-days-on, 8-days-off r o t a t i o n .  The comparisons of  canal inf low pe r  

feddan served have t h u s  been made between t h e  present-day Beni Magdoul Canal and 

t h e  present-day Nahia Canal .  



T a l e  (2): Monthly Discharges to Beni Magdoul Area in Agricultural Years 
. , 

1977/1978 and 1978/1979 

.__._ -___ ----.-- ----.----_I----____._ 

Discharges in m3/month 
Month ___--I -.---- -__.-- 

1977/1978 1978/1979 

Oct .  

Nov . 
Dec. 

Jan. 

Feb. 

March 

April 

May 

June 

July 

Aug . 892 218 

Sept . 468 765 

Total 6 372 227 5 360 840 

Water duty 

per feddan 

in year 8 275 



Methods of  measuring ---- d i s c h a r e  

- Wahia Canal 

The d i scha rge  of t h e  Nahja Canal was measured with a c u r r e n t  meter near  

t h e  i n t a k e  of t h e  cana l .  Only one reading  was made each day. During many 

o f  t h e  on-per iods ,  a measurement was made during each of  t h e  four  days. 

However i n  some o f  t h e  per iods  rncasurements were made only t h r e e  o r  two o r  

one day out  of  f o u r .  Since t h e  v a r i a t i o n  i n  d ischarge  among t h e  f o u r  "on" 

days of a r o t a t i o n  i s  g r e a t ,  an on-period rcprescnted  by only  one o r  two 

measurements could be cons iderably  i n  e r r o r .  I t  was a r b i t r a r i l y  decided 

t o  smooth ou t  t h e s e  v a r i a t i o n  by c a l c u l a t i n g  t h e  d a i l y  mean f o r  any on-period 

as t h e  mean of  a l l  t h e  d a i l y  measurements during t h a t  pe r iod  p l u s  those  from 

t h e  period immediately preceding and t h e  per iod  immediately fol lowing.  

There was a l s o  cons iderable  v a r i a t i o n  i n  t h e  measured d a i l y  flow during 

t h e  o f f -pe r iods .  Since only one measurement was made during some o f f -pe r iods ,  

and a r b i t r a r y  dec i s ion  was made t o  use  t h e  mean va lue  o f  a l l  60 measurements 

a s  t h e  average d a i l y  flow dur ing  each o f f - p e ~ i o d .  This  procedure masks out 

any v a r i a t i o n  of  t h e  o f f -pe r iod  flow with season, i f  any such r e l a t i o n s h i p  

e x i s t s .  

Another p o s s i b l e  source o f  e r r o r  stems from t h e  d iu rna l  head f l u c t u a t i o n  

of t he  cana l s .  Var i a t ions  i n  upstream and downstream head w i l l  cause va r i a -  

t i o n s  i n  t h e  d ischarge  throughout t h e  day. The d ischarge  was not  measured '- 
c; more than  once pe r  day. However, s i m i l a r  measurements made i n  t h e  E l  Hammami 

' Branch Canal, a few ki lometers  f a r t h e r  nor th ,  were found t o  be  made a t  a time 

when t h e  head was about average.  

I t  was assumed t h a t  t h e  sum o f  t h e  e r r o r s  i n  t h e s e  measurements, some 

o f  which may be  compensating, w i l l  b e  l e s s  than - + 20%, based on t h e  judgement 

of experienced engineers  who examined t h e  d a t a .  



- Beni Magdoul Canal 

A Ny-rpic g a t e  with seven s e p a r a t e  s l i d e  g a t e s  Mas used a s  a measuring 

device  a t  t h e  in t ake  of Reni Magdoul. The s t r u c t u r e  was c a l j b r a t e d  aga ins t  

c u r r e n t  meter neasurcments with scvc ra l  combinations of g a t e  openings. Thc 

range  of  heads used i n  c a l i b r a t i o n  inc,luded both  t h e  weir  flow and t h e  

o r i f i c e  flow s t a g e s .  The d ischarge  was no t  submerged, s o  one recorder  on 

t h e  upstream s i d e  was s u f f i c i e n t .  Recorder c h a r t s  were processed on a 

d i g i t i z e r ,  and t h e  flow c a l c u l a t e d  by equat ions  der ived  from t h e  c a l i b r a t i o n s .  

The maximum e r r o r  i n  t h e s e  measurements i s  es t imated  not  t o  exceed 

+ 10% f o r  t h e  12-day per iods ,  and l e s s  than  t h a t  f o r  t h e  6-month t o t a l .  - 

Discharge comparisons 

The t o t a l  d ischarge  measured i n  t h e  Beni Magdoul Canal during t h e  l a s t  6 
3 3 

months of  1979 was 3,815 m p e r  feddan. Th i s  compares wi th  7,107 m pe r  feddan 

measured i n  t h e  Nahia Canal. These f i g u r e s  say  t h a t  t h e  d ischarge  per  feddan 

i n  t h e  Nahia Canal was 86% g r e a t e r  than i n  Beni Magdoul. I f  t h e  combined measure- 

ment e r r o r  were a s  much a s  + 30%, t h e  measured d i f f e r e n c e  i s  s t i l l  very g r e a t .  I - 

! 
Shor t e r  term f i g u r e s  a r e  compared i n  Table 1. Each f i g u r e  i n  t h e  t a b l e  I 

r e p r e s e n t s  a 12-day period inc luding  4-days-on and 8-days-off i n  t h e  Nahia r o t a t i o n  

schedule .  The off-days were d iv ided  wi th  4 days on each s i d e  of t h e  on-period. 
I 

The same f i g u r e s  a r e  a l s o  shown expressed a s  mm per  day. i 

' 
These r e s u l t s  a r e  shown g r a p h i c a l l y  i n  Figure 1. Also shown i n  Table 3 and 

i n  Table 4 a r e  es t imates  of  consumptive use .  These were ca lcula ted  from t h e  

Blaney-Criddle equat ion,  us ing  a c t u a l  weather d a t a  and cropping p a t t e r n s  i n  Beni 

Magdoul f o r  t h a t  per iod .  The canal  d i scha rge  i n  Beni Magdoul appears t o  d i p  below 

t h e  consumptive u s e  i n  August and again  i n  December and p a r t  o f  November. The 

r eason  f o r  t h i s  i s  not  known, bu t  it was not  i n t e n t i o n a l .  A d i f f e r e n t  s e t  o f  

weather da t a  was used f o r  t h e  two computations. Sometimes t h e  l eve l  i n  t h e  

Mansouria main canal  went down a f t e r  t h e  g a t e  had been s e t  f o r  t h e  day, t hus  



reducing the flow until corrected the next day. The authors are not aware that 

crops suffered because of insufficient water in the canal during these.perjods. 

Crops can go long periods between irrigations in the winter because the water 

table tends to be a bit higher, and the low consumptive use rate can be more 

easily supplied by the upward capillary flow. The margin of possible error in 

the measurement of water applied, combined with a greater possible error in the 

estimate of consumptive use do not permit a firm conclusion that insufficient 

water was applied during these periods. However, if such were the case, the 

principal result could be only a slight lowering of the water t.able. 

These figures and graphs do show quite conclusively that after the basis 

of delivery of water to Beni blagdoul was changed to continuous flow, or 

irrigation on demand, it was possible to make a substantial reduction in the 

canal inflow to the area without any apparent adverse effect on the crops. 



Table  3: Measured Average D a i l y  Discharge i n  Nahia and Beni Magdoul Canals 

Per U n i t  of  Net C ~ o p p e d  Area Served During t h e  Last  Half of 1979 

June  29 - J u l y  11 

J u n e  12  - J u l y  23. 

J u l y  24 - Aug. 4 

Aug. 5 - Aug. 16 

Aug. 17 - Aug. 28 

Aug. 29 - Sept .  9 

Sep t .  10 - Sept .  21 

S e p t .  22 - Oct. 3 

Oct .  4 - Oct. 15 

Oct .  16  - O c t .  27 

Oct .  28 - NOV. 9 

Nov. 10 - NOV! 21 

Nov. 22 - Dec. 3 

Dec. 4 - Dec. 1 4  

Dec. 15 - Dec. 26 

Nahia Discharge  ------ 
M '/ f eddan 

er day rnm/dal I?-:-- -.--. 

Benj hIa~dou1 Dj s c h a r ~ e  ---. -- - .- - -- - 
3 M /f eddan 

pe r  day 



Tab1 e 4 : Estimated Average Dai ly  Consumptive Use Over the  Net Cropped Area 

i n  Beni lrJagdoul During July  through December, 1979 

M' per frddan 

er  day I? - -  ...- - mm per day 

July 1-15 

J u l y  16-31 

A u ~ .  1-15 

A u ~ .  16-31 

Sept .  3-15 

Sept.  16-30 

Oct. 3-15 

Oct. 16-31 

NOV. 1-15 

NOV. 16-30 

Dec. 1-15 

Dec. 16-31 
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2 .  ' ~ a r m e r  acceptance of t h e  continuous system instead of t h e  r o t a t i o n a l  

system: 

Fawer  opinion i n  Beni Magdoul a rea  was taken i n t o  considera t ion a s  

a judgement of  how successful  t h e  system i s ?  The r e s u l t s  of a  

sociological  survey c a r r i e d  ou t  by t h e  sociology team of E\WP and 

the  on-farm a c t i v i t y  team i n  E l  Mansouria area  were: 55% of t h e  

farmers p r e f e r  t h e  continuous system and 45% pre fe r  t h e  r o t a t i o n a l  

system on one condi t ion .  This condit ion i s  t o  a t t a i n  a higher water 

l eve l s  i n  t h e  canal on t h e  working period.  

A higher water l e v e l s  i n  t h e  canal  w i l l  mean a gravi ty  fed for t h e  

low lands i n  t h e  a r e a  (Egyptian i r r i g a t i o n  system is  a l i f t  system 

by law) and more d ischarge  a v a i l a b l e  on t h e  working period which 

means more a v a i l a b i l i t y  of water f o r  those  farmers on t h e  t a i l  of 

t h e  canal  o r  excessive use of water f o r  t h e  f i r s t  reach. Meanwhile 

low water l e v e l s  i n  t h e  canal with t h e  continuous system made t h e  

farmers s t a r t e d  t o  th ink about t h e  need of an i r r i g a t i o n  schedule 

which they never followed before .  

Equity of water shares  de l ive red  i n  t h e  continuous qystem: 

One of t h e  major problems*, i d e n t i f i e d  i n  E l  Mansouria de l ive ry  

system bnder rotation), was i r r i g a t i o n  water del ivered by t h e  Mansouria 

canal system 5 s  not d i s t r i b u t e d  equally among a l l  t h e  land it  se rves .  

The problem i s  i l l u s t r a t e d  i n  Fig. (2) where accumulated discharges 

i s  p l o t t e d  a s  a funct ion of  time f o r  t h e  main canal and severa l  of  

i t s  l a t e r a l s .  Water a v a i l a b l e  pe r  feddan decreases with increas ing 

dis tances  from t h e  i n t a k e  o f  e i t h e r  a canal o r  a  branch. A s  a  r e s u l t  

some land rece ive  more water than it needs, while some g e t s  an i n -  

s u f f i c i e n t  amount. This was t h e  main reason f o r  t h e  complaining of 

t h e  farmers on t h e  l a s t  reach of E l  Mansouria Canal. 

* EWUP Technical Report No: 1, "Problem I d e n t i f i c a t i o n  Report f o r  Mansouria Study 

Area." Cairo, ARE, Ft  Co l l ins ,  Colorado, USA. March 1979. 



During t h e  l a s t  t h r e e  y e a r s  of  experience wi th  t h e  contjnuous flow 

system i n  Beni Magdoul a r e a ,  no complain came from t h e  unequity of 

water s h a r e s  on t h e  t a i l  o f  Beni Magdoul Canal. But t h e r e  were 

always a complain i n  two a r e a s ,  t h e  f irst  a r e a  on t h e  t a i l  of Bcni 

Magdoul Branch (El Ashmawy Br . ) .  The farmers a r e  complaining mainly 

because they  d i d  n o t  c l e a n  t h e i r  p r i v a t e  d i t c h e s  t o  t h e  l eve l  which 

permits  enough water  t o  reach  t h e i r  land,  meanwhile they  b e l i e v e  

t h a t  because t h e  government a l r eady  l ined  Beni Magdoul Branch, i t  

should l i n e  t h e i r  p r i v a t e  d i t c h e s  which is very s h o r t  and w i l l  not 

cos t  t o o  much money, and continuous complain i s  t h e i r  way (balck 

mail ing)  . 

The second a r e a  i s  t h e  a r e a  on t h e  t a i l  of d i t c h  No. (3) R .  H. S .  of 

Beni Magdoul Canal.  This  d i t c h  i s  almost two k i lome te r s  long and 

those  fa rmers  on t h e  t a i l  a r e  not  a b l e  t o  c lean  t h e  whole 2 km. 

Those on t h e  f i r s t  reach have enough water  t hus  they  a r e  n o t  he lp ing  

i n  c l ean ing  t h e  d i t c h  which i s  t h e  co re  of t h e  problem. EWUP cleaned 

t h i s  d i t c h  on t h e  beginning of  t h i s  year  1980. A f t e r  c leaning  those  

farmers on t h e  t a i l  were a b l e  t o  g e t  t h e  same s h a r e  a s  t h o s e  on t h e  

first reach ,  b u t  t h e  ques t ion  now is  how long t h e  farmers w i l l  keep 

t h e  d i t c h  c l ean .  

Therefore  t h e  problem l i e s  mainly i n  t h e  p r i v a t e  d i t c h  c l ean ing  but  

not t h e  water  s h a r e s  e q u i t y  o r  a v a i l a b i l i t y .  
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4 .  The inf luence of t h e  r o t a t i o n a l  schedule on i r r i g a t i o n  i n t e rva l s :  - 

Table (5): I r r i g a t i o n  I n t e r v a l s  f o r  t he  Two Systems i n  E l  Mansouria Area 
1978 

In t e rva l s  
I r r i g a t i o n  ----------- - - .- - - - .- - . - .- . .- 
i n t e rva l s  Continuous flow 'System canal  Rotatj onal flow System canal 

i n  days No. % No. % 
-- - - . -- 

On continuous system (Beni Magdoul Canal) farmers may i r r i g a t e  whenever 

they f e e l  t h e i r  crops need water. Under t he  "demand" system, t he  

median i r r i g a t i o n  frequency was 9 t o  12 days. Furthennore, no f a rve r s  

used t o  i r r i g a t e  during t h e  i n t e r v a l  o f  four  days o r  l e s s .  The longer 

i n t e rva l s  between i r r i g a t i o n s ,  28 percent  of i r r i g a t i o n s  were 17 o r  

more days apar t  which represen t  i r r i g a t i o n s  ea r l y  and l a t e  i n  the  

cropping season o r  during t h e  i n t e r v a l  between crops. 

On r o t a t i ona l  system (four working days and e igh t  days c losure ) ,  farmers 
C 

used t o  i r r i g a t e  a t  t h e  beginning and end of t h e  four-day period when 

water was ava i l ab le .  25% of t h e  i r r i g a t i o n s  come a t  i n t e rva l s  of f o u ~  

o r  l e s s  days, 14 percent  a t  f i v e  t o  8 days t h e  media frequency was I 

still 9 t o  12 days with one- thi rd  of t he  i r r i g a t i o n s  coming during t h i s  



time i n t e r v a l .  In p r i n c i p l e ,  a l l  i r r i g a t i o n s  on t h e  ~ o t a t i o n a l  system 

should have come i n  t h e  9 t o  12 o r  21 t o  24 days i n t e r v a l s  s i n c e  those 

a r e  t h e  i n t e r v a l s  on t h e  r o t a t i o n .  See t a b l e  (5) 

Since 57 percent  of t h e  i r r i g a t i o n s  came a t  i n t e r v a l s  o ther  than a 

mul t ip le  o f  1 2  days, then t h e  water came from canal s torage  (or  g a t e  

leakage), d r a i n s ,  groundwater, and water made ava i l ab le  ou t s ide  t h e  

o f f i c i a l  r o t a t i o n .  

5 .  Affect on water- table  over 3 years  per iod:  

Fig. (3) shows t h e  average water t a b l e  l e v e l s  during t h e  las t - - three  

years  i n  Beni Magdoul a r e a .  The f i r s t  year a f t e ~  implementing t h e  

continuous flow system t h e  average wa te r - t ab le  l eve l s  drop down 

remarkably between min. 11 cm i n  January which is affec ted  by t h e  

winter  c losure ,  max. 42 cm i n  March and Apri l  and with an average o f  

29.67 cm. 

The second year d a t a  show t h a t  water t a b l e  l e v e l s  still gowing down 

i n  January, February and from August through December, while t h e r e  

i s  a s l i g h t  inc rease  than t h e  year be fore  during March through J u l y .  

The r e s u l t a n t  i s  a low water t a b l e  l e v e l s  b y  almost 30 cm during t h r e e  

years.  



fig. ( 3 ) hemge Water fable Levels hr inq The Last Three Yeon . 
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6. Saving land by reduct ion of  c ross  s e c t i o n  area:  

Cross s e c t i o n  before  and a f t e r  1977 a r e  indicated  by Table (6) .  

These reduct ions  i n  t h e  c ross  s e c t i o n s  were mainly due t o  canal l i n i n g .  

But no doubt a  continuous flow system means t h a t  t h e  area  of Beni 

Magdoul Canal w i l l  be  served not only during 4 days (working per iod)  

but a l s o  during t h e  12 days. Thus one t h i r d  of t h e  cross  sec t ion  

required f o r  t h e  t h r e e  tu rn  r o t a t i o n  i s  required f o r  t h e  c o n t i n ~ ~ o u s  

flow. In  an expensive old a g r i c u l t u r a l  land a s  E l  Mansouria a r e a ,  

t h i s  means a considerable  b e n e f i t .  In  a new p r o j e c t  a l s o  t o  s t a r t  

with a continuous system, means s l a l l e r  c ross  sec t ion  f o r  t h e  d i s t r i -  

butory cana l s ,  thus  l e s s  i n  const ruct ion cos t  exceeding land saving.  

Table (6) : 

Beni Magdoul Canal 

Before l i n i n g  After  l i n i n g  

1. Cross-sect ion a rea  6.20 m 
2 

2. Water c ross - sec t ion  
area  4.0 m 2 

. . 
3. Bed width - . 

.FronT)arl-Da.OO t o  km 0.85 3.0 m 
km 0.85 to km 1.90 3.0 m 
km 1.90 t o  km 2.94 2.0 m 

4. Side s lope  3:2 1:l 

7. Seepage from canals  and d i t ches :  

The l i n i n g  of  Beni Magdoul Canal g ives  no chance t o  make a comparison 

study f o r  water l o s s e s  by seepage i n  t h e  continusus flow system and 

t h e  r o t a t i o n a l  system. Thought it was concluded* t h a t  t h e  l o s s e s  

increase  appreciably  with t h e  increase  of  water e levat ion i n  t h e  water 

courses,  and decreases  and may deminish a s  t h e  water l e v e l s  go more 

* F. Shahin, M. S a i f  and o the rs ,  "Conveyance l o s s e s  i n  Canal", Ministry of I r r i g a -  

t i o n ,  EWUP, Cairo,  Egypt. 1978. This  s tudy was c a r r i e d  ou t  i n  t h e  same area  

which i s  E l  Mansouria. 



below t h e  ground sur face .  

No doubt, t h e  continuous flow system i n  Beni Magdoul a r e a  enable the  

i r r i g a t i o n  engineer t o  lower the  water l e v e l s  i n  the  canal more than 

the  r o t a t i o n a l  system, thus  minimize the  seepage losses .  

Moreover t h e  smal ler  sec .  of t h e  d i s t r i b u t o r y  canal a l s o  w i l l  h e l p  i n  

minimizing t h e  seepage l o s s e s  i n  s p i t e  of the water a v a i l a b i l i t y  a l l  

t h e  time. 

More d a t a  and measurements a r e  needed f o r  seepage losses  i n  representa-  

t i v e  a l l u v i a l  water courses.  

8. Weed growth i n  cana l s :  

Does continuous flow encourage weed growth s i n c e  t h e r e  is  no drying 

period? 

Continuous flow system gives  l e s s  c ross  sec.  f o r  the  d i s t r i b u t o r y  

cana l s ,  low water l e v e l s  and no drying period. Meanwhile the  r o t a -  

t i o n a l  system gives  l a r g e r  c r o s s  sec . ,  higher water l e v e l s  and a drying 

period.  The ques t ion here  is  t h e  drying period is  i t  dry enough t o  

prevent weed growth? 

A l l  t he  observat ions  i n  El Mansouria a rea  indicated t h a t  due t o  t h e  s torage  

in  t h e  canal -af ter  c losure  and t h e  leakage from t h e  g a t e s ,  t h i s  doesn ' t  

give enough time f o r  drying (out of  8 days only 3 days o r  l e s s  a r e  dry) 

which causes an unremarkable change on weed growth. 

With a  case  l i k e  t h i s  t h e  continuous flow system with i t s  smal ler  

c ross  sec. and low water l e v e l s  is b e t t e r .  Though no s i t n i f i c a n t  changes 

i n  weed growth was observed. 



9. Crop y i e l d  and s o i l  s a l i n i t y  comparison. 

A comparison between t h e  average  y i e l d  of t h e  corn crop,  which i s  the  

main summer co rp  i n  Beni Magdoul a r e a ,  i n  EWUP study farms shows: 

Year Average y i e l d  

a rd .  / fed 

9.13 

10.71 

This  means an  i n c r e a s e  o f  c rop  product ion  wi th  t h e  implementation of  

t h e  cont inuous flow system. 

A s  a r e s u l t  o f  t h e  sma l l e r  c r o s s  s e c .  o f  Beni Magdoul Canal, most o f  

t h e  farmers  a long  t h e  cana l  were a b l e  t o  r ec l a im some lardswhich were 

occuppiedbefore by t h e  l a r g e  c r o s s  s e c t i o n  of t he  canal  o r  had a very  

h igh  water  t a b l e .  I 

B 

The fo l lowing  problem was i d n e t i f i e d * a l s o  wi th  t h e  r o t a t i o n a l  system 

"High Ground Water Levels Affect  Crop Growth by Affec t ing  S o i l  

Aerat ion and t h e  Crop Rooting Zonet1. High crop  y i e l d s  can b e  

obtained under h igh  water  t a b l e  c o n d i t i o n s  provided t h a t  t h e r e  

i s  a low l e v e l  of  s a l i n i t y  i n  t h e  ground water  and t h a t  t h e  l e v e l  of 

ground water  does n o t f l u a u a t e  du r ing  t h e  growing season.  In t h e  

Mansouria a r e a  t h e  ground water  q u a l i t y  i s  good bu t  t h e  l e v e l  f l u c t u -  

a t e s  markedly." Th i s  water  t a b l e  f l u c t u a t i o n  is mainly due t o  t h e  
I 

on and o f f  p e r i o d  o f  t h e  r o t a t i o n a l  system. 

I V  Summary and conc lus ions :  

A d e s c r i p t i o n  and h i s t o r y  of r o t a t i o n  system i n  Egypt and i t s  e f f e c t  
\ 

EWUP Teclnjcal Report No. 1 



on canal  d e s i g n  were d i scussed ,  a s  well  a s  the  advantages and 

d isadvantages  of t h e  continuous flow system. 

A comparison s tudy was c a r r i e d  ou t  t o  eva lua te  the  e x i s t i n g  r o t a -  

t i o n a l  system i n  Egypt. Beni Magdoul Canal,  E l  Mansouria a r e a ,  Guiza 

Governorate was chosen, a s  one of the  d i s t r i b u t o r y  cana l s  s e rv ing  about 

749 fed ,  f o r  cont inuous flow ins t ead  of r o t a t i o n  system. 

Comparative bases  f o r  eva lua t ion :  

1. Saving water :  

The t o t a l  d i scha rge  measured i n  t h e  continuous flow d i s t i r b u t o r y  c a n a l  

t he  l a s t  6 month of 1979 was 3 815 m 3  p e r  feddan. This  compares wi th  

7107 m 3  p e r  feddan measured i n  t h e  r o t a t i o n a l  system d i s t r i b u t o r y  c a n a l .  

The f i g u r e s  i n d i c a t e  t h a t  t h e  d ischarge  per  feddan i n  t h e  r o t a t i o n a l  

system was 86% g r e a t e r  t han  t h e  continuous flow system. Data do show 

q u i t e  conc lus ive ly  t h a t  a f t e r  t h e  b a s i s  of  d e l i v e r y  of  water  t o  Beni 

Magdoul was changed t o  continuous flow o r  i r r i g a t i o n  on demand, it was 

poss ib l e  t o  make a s b s t a n t i a l  reduct ion  i n  t h e  cana l  inf low t o  t h e  a r e a  

without any apparent  adverse e f f e c t  on t h e  crop.  

2.  Farmer acceptance  of  t h e  continuous system ins t ead  of t h e  r o t a t i o n a l  

system: 

55% of t h e  fa rmers  p r e f e r  t h e  continuous system and 45% p r e f e r  t h e  

r o t a t i o n a l  system on one condi t ion .  This  cond i t ion  i s  t o  a t t a i n  a 

h igher  wa te r  l e v e l  i n  t h e  canal  on t h e  working per iod  

3 .  Equity of  wa te r  sha res  de l ive red :  

A major problem of  unequity of  water  sha res  was i d e n t i f i e d  on t h e  

Mansouria main c a n a l  under r o t a t i o n a l  system. Though no problem of 

unequity o f  water  s h a r e s  was r a i s e d  on Beni Magdoul d i s t r i b u t o r y  cana l  



under cont inuous  f low.  

4 .  I n f luence  o f  t h e  r o t a i o n a l  schedule  on i r r i g a t i o n  i n t e r v a l s :  

Under t h e  cont inuous  "demand" system, t h e  median i r r i g a t i o n  frequency 

was 9 t o  12 days on r o t a t i o n a l  system 25% of t h e  fa rmers  i r r i g a t e d  

a t  t h e  beginning  and t h e  end of  t h e  four-day pe r iod  water  w a s a a i l a b l e ,  

i . e .  i r i g a t i o n s  i n t e r v a l s  of  f o u r  o r  fewer days .  

5. Ef fec t  on wa te r  t a b l e  over  3 y e a r s  pe r iod :  

A f t e r  t h e  b a s e s  o f  d e l i v e r y  o f  water  t o  Beni Magdoul was changed t o  

cont inuous  f low,  water  t a b l e  l e v e l s  went down by a lmos t  30 cm dur ing  

3 yea r s .  

6. Saving land  by r e d u c t i o n  o f  c r o s s  s e c t i o n  a r e a :  

One t h i r d  of t h e  c r o s s  s e c t i o n  r e q u i r e d  f o r  t h e  t h r e e  t u r n  r o t a t i o n  

d i s t r i b u t o r y  cana l  i s  r equ i r ed  f o r  t h e  cont inuous  f low.  

7 .  Seepage from c a n a l s  and d i t c h e s :  

More d a t a  and measurements is needed f o r  seepage l o s s e s  i n  r e p r e s e n t a t i v e  

a l l u v i a l  wa te r  cou r se s .  

8. Weed growth i n  c a n a l s :  

Observa t ions  show n o . s i g n i f i c a n t  changes i n  weed growth. 

9.  Crop y i e l d  and s o i l  s a l i n i t y  comparison , more y i e l d  f o r  corn as one 

o f  t h e  main c rops  i n  Beni Magdoul a r e a .  Low s z l i n i t y  due t o  lowering 

t h e  water t a b l e  l e v e l s  i n  t h e  cont inuous  system, though more f l u c t u a t i o n  

of t h e  wa te r  t a b l e .  



due to the on and off period of the rotational system. 

V Rec-ommendat ions 

. 
1. The delivery system of irrigation in Egypt on the distributory 

canal level should be changed from rotational system to 

continuous "on demand" sys tem. 

2. New canals should be desinged for continuous f1,ow which means: 

a. Smaller corss sections 

b. Better irrigation schedules 

c. Better adapted to requirements 

d. Better adaptation to possible changes to new irrigation 

system (sprinkler irrigaton, drip irrig., buried pipelines etc.) 

3. More control for discharges and water shares for the canals under 

the rotational ssytem is needed. 
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Sta f f  Paper #19 

AN ECONOMIC ANALYSIS OF CABBAGE TRIAL 
AT EL HAbMMf FOR ONE FEDDAN 

Mohamed Lotfy Nasr 
Gamal Fawzy 

A t r i a l  had been done by Mansouria f i e l d  team on cabbage production a t  E l  

Hammami, t h e  following a r e  some of t he  new p rac t i c e s  done under the  supervi- 

sion of the  agronomists. 

- Malboard plow had been used t o  overcome the t h in  layer  f e r t i l e  on land 

surface.  

- Narrow r idges  and l e s s  d i s tance  between p lan t  i n  order t o  increase 

p l an t  population and help  i n  good head constructed.  

- Special  pes t  control  had beendone t o  overcome the  problem of  insec t s .  

- An area  of 1 feddan had been se lected,  t o  ca r ry  out  t he  above pract ices .  

- The farmer, whom h i s  land chosen, t r y  himself t o  follow t h i s  new prac t i ces  

on another parcel  of h i s  land ( t o  imi ta te ) .  

- A p r a t i a l  budget was used t o  analyze t he  da t a  co l l ec ted  from the  area  

cu l t iva ted  under f i e l d  team control  and the a rea  cu l t i va t ed  under the  farmer's 

control  ( imitated) compared with an equal a rea  cu l t i va t ed  by t r ad i t i ona l  way. 

- The culculs  used the  same p r i c e  f o r  each case. 

Conclusion: 

Net farm income is increasing by changes from t r a d i t i o n a l  t o  imi ta te  and 

new prac t i ces  of cu l t i va t i ng  cabbage. The ne t  farm income from case # 1 

is about L.E. 208.75 compared with L.E. 121.222 from case  # 2 and he added net  

farm income between the  two cases is ab0ut.L.E. .87.52. 
. . 



An add i t iona l  change has s t a r t e d  of  farmer thinking about fol lowing and 

adapting the  new p r a c t i c e s  o f fe red  by EWUP team. I t  i s  very important 

t o  have the  farmer acceptance t o  follow and adapt by himself the  new 

p r a c t i c e s  which means t h a t  he can do it himself a f t e r  EWUP team l e f t  him. 

For more d e t a i l s  see next page. 



PARTIAL BUDGET FOR CABBAGE TRIAL 
AT EL HAMMAMI ON 1 FEDDAN 

F i r s t  Case Cabbage con t ro l l ed  by Mansouria Team 

A. Added r e t u r n s  

- Cabbage heads 19,167 x . .E. 0.526 

B. Reduced c o s t s  

- Plowing and furrowing (area)  

- Plant ing  32 h r s  x L.E .  0.167 

- Organic f e r t i l i z e r  50 donkey load x L.E. 0.16 

- I n s e c t i c i d e s  

Dimethweat 4 l i t e r  x L . E .  3.35 

Sprayer r e n t  16 h r s  x L.E .  0.167 

Labor t o  spread 16 h r s  x L . E .  0.167 

Tota l  

I To ta l  added r e t u r n  and reduced c o s t s  (A+B) 

C .  Reduced r e t u r n  

- Cabbage heads 10,213 x L.E .  0.026 

Tota l  

D. Added c o s t s  

- Plowing by Malboard plow (area)  

- Disking time and furrowing 

- Organic F e r t .  150 donkey load x L . E .  0.16 

I n s e c t i c i d e  

Lannite 205 gm x L.E. 0.189 

Bayfolan 1205 gm x L.E.  0.30 

Labor t o  spread 10.5 h r s  x L.E. 0.167 

Fuel f o r  sp raye r  8 - l i t e r  x L.E. 0.13 

Spray r e n t  10.5 h r s  x L.E. 0.05 

Tota l  

L.E. 498.342 

L.E. 9.0 

L . E .  5.34 

L.E. 8.00 

L.E.  13.40 

L.E. 0.672 

L.E.  2.672 

L.E. 39.520 

L.E. 537.394 

L.E.  265.538 

L . E .  265.538 

L.E .  24.0 

L.E. 6.0 

L . E .  3.76 

L.E. 1.11 

L.E.  1.75 

L.E.  1.04 

L.E.  0.53 

L.E.  63.11 



I 1  To ta l  reduced r e t u r n  and added c o s t s  (C+D) L.E. 328.648 

Net farm income ( I  - 11) L.E. 537.394 - 328.648 L.E. 208.746 

The Second c a s e  Cabbage c u l t i v a t e d  by t h e  same farmer 

( imi t a t ed )  

A. Added r e t u r n s  

- Cabbage heads 15.437 x L.E. 0.026 

T o t a l  

B. Reduced c o s t s  

- Plowing and furrowing ( a r e a )  

- Plan t ing  32 h r s  x L.E. 0.167 

- Organic f e r t .  50 donkey load  x L.E. 0.16 

- I n s e c t i c i d e s  

Dimothweat 4 l i t e r  x L.E. 3.35 

Sprayer  r e n t  16 h r s  x L.E. 0.04 

Labor t o  spread 16 h r s  x L.E. 0.167 

T o t a l  

I  T o t a l  added r e t u r n s  and reduced c o s t s  (A+B) 

C. Reduced r e t u r n s  

- Cabbage heads 10,213 x L.E. 0.026 

T o t a l  

D .  Added c o s t s  

- Plowing 2 t imes and furrowing 

- Organic f e r t .  100 donkey load  x L.E. 0.16 

- I n s e c t i c i d e s  

Dimothweat 6 l i t e r  x L.E. 3.35 

Sprayer  r e n t  22 h r s  x L.E. 0.04 

Labor t o  spread 22 h r s  x L.E. 0.167 

T o t a l  

L.E. 401.362 

L.E. 401.362 

L.E. 9.0 

L.E. 5.34 

L.E. 8.00 

L.E. 13.40 

L.E. 0.64 

L.E. 2.672 

L.E. 39.052 

L.E. 265.538 

L.E. 265.538 

L.E. 13.0 
I 

I 

L.E. 16.0 

L.E. 20.10 

L.E. 0.88 

L.E. 3.674 

L.EA 53.654 



I1 Total  reduced re turns  and c o s t s  (C+D) 

Net farm income ( I  - 11) L.E. 440.414 - 319.192 

L.E. 319.192 

L.E. 121.222 

Net farm between t w  c a s e s  

Net farm income o f  c a s e  1  - n e t  farm income o f  c a s e  2  

208.746 - 121.222 L.E. 87.524 



S t a f f  Paper #20 

AN ECONOMIC ANALYSIS FOR WHEAT 
TRATL AT BEN1 MAGDOUL 

Mohamed Lotfy Nasr 

A what t r i a l  had been done a t  Beni Magdoul on meska # 3 ,  l e f t  hand s i d e  of 

Beni Magdoul cana l .  The fo l lowing a r e  some inf romat ion:  

- The a r e a  c u l t i v a t e d  under k,he s u p e r v i s i o n  o f  E l  Mansouria f i e l d  team 

is about 4091.3 m 2  i .  e .  0.974 feddan, which was managed by t h r e e  

r e l a t i v e  fa rmers .  

- The compared f i e l d  was s e l e c t e d  on t h e  same meska, a lmost  t h e  same 

d a t a  o f  p l a n t i n g  and h a r v e s t i n g  f o r  a n  a r e a  o f  about  1750 m i . e .  10 

k e r a t s ,  and managed by t h e  farmer t r a d i t i o n a l  way. 

- The conversion was done f o r  bo th  on 1 feddan.  

- The p r a c t i c e s  which were conducted b y , t h e  team s t a r t e d  from plowing 

(3 t imes)  d i s k i n g  ( 1  t ime) by EWUP t r a c t o r ,  b-asining, hand p l a n t e r  

machine and ended with t h e  recommended u n i t  number of  n i t r o g e n ,  which 

was about 80 u n i t s  p e r  feddan, and a p p l i e d  z i n c  s u l p h a t e .  

- Half o f  t h e  a r e a  c u l t i v a t e d  under Mansouria team, was t r e a t e d  by z i n c  

su lpha t  e .  

- Samples had been taken  a t  h a r v e s t i n g  and used t o  e s t ima te  t h e  y i e l d .  

Other kind o f  d a t a  had been c o l l e c t e d .  

- By recording  a l l  o p e r a t i o n s  done by t h e  fa rmers  dur ing  t h e  growing 

s t a g e  t ill  h a r v e s t i n g  and a f t e r  t ill  winning. 

- A p a r t i a l  budget was used t o  ana lyse  t h e  d a t a  c o l l e c t e d ,  cons ide r ing  

a  f ixed  p r i c e  ( l o c a l  p r i c e )  f o r  both  k inds  o f  wheat g r a i n  and s t r aw.  



CONCLUSION 

Net farm income. from area cu l t iva ted  under   an sou ria f i e l d  team supervision 

i s  r e l a t i v e  t o  compared area, but i t  i s  more high i n  case  # 2 (wheat without 
r. 

zinc suplphate) than i n  case  #' l  '(wheat treated by zinc sulphate) by about 

L .  E .  62 .705 .  For more d e t a i l s  s e e  next pages. 



PARTIAL BUDGET FOR WHEAT AT 1 .  

BEN1 MAGDOUL 

'C 

F i r s t  ca se  'wheat  t r e a t e d  by zinc s u l p h a t e  

A. Added r e t u r n s  . 

- Wheat g r a i n  20.39 ardab  (3058.5 kg) x L .E .  12.0 = L . E .  244.68 

wheat s t raw 18.32 camel load (4580 kg) x L . E .  15.0 = L . E .  274.80 

T o t a l  = L . E .  519.48 

B. Reduced c o s t s  

- Plowing two t imes  (by a rea )  = L . E .  7.5 

- Making b a s i n  (by axes)  4 h r  x L.  E .  0.25 = L.E .  1 . 0  

- Cost of  b a l a d i  wheat (seed) 6 ke la  x L . E .  0 .75 = L.E.  4.50 

- Plant ing  wheat (broadcas t )  3 h r s .  x L .E .  0.25 = L . E .  0.75 

- Chem f e r t i l i z e r  (15.5-0-0) 200 kg x L.E.  7.50 

- Organic f e r t i l i z e r  donkey load (0.0) = L.E .  0.00 

- L i f t i n g  water  by s a k i a  24 h r s  x L.E. 0.30 = L.E .  7.20 

To ta l  L.E 28.45 

I Tota l  added r e t u r n s  and reduced c o s t s  (A+B) = L.E. 547.93 

C. Reduced r e t u r n s  

- Wheat g r a i n  J b a l a d i )  14.13 ardab (2120 kg) x L . E .  12.0 = U.E.  169.56 
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- m e a t  s t r aw  ( i a l a d i )  16.52' camel load (b130 kg x L . E .  247.80 
-- --. . 

~ o t a l  =. L . E .  m7.36 

D Added c o s t s  

- Plowing 3 times ( a r e a  = L . E .  11.0 

- Disking 1 t ime = L.E .  4.0 

- Making b a s i n  by machine = L.E. 0.50 

- Cos t s  o f  Guiza seed 50 kg x L . E .  0.70 = L.E. 3.50 

- P l a n t i n g  by hand p l a n t e r  6 h r s  x L.E. 0 .25  = L.E. 1 . 5 0  

- Chem f e r t .  

Phosphate (0-40.0) 200 kg x L.E. 2.75/100 kg = L.E .  5.50 

Nitrogen (33-0-0) 200 kg x L.E. 7.0/100 kg = L i E .  14.0 

Nitrogen (15.5-0-0) %) KG X L.E. 3.75/100 kg = L.E. 1.875 

- Organic  f e r t i l i z e r  130 donkey load  x L.E. 0 .20  = L.E. 26.000 . 

- Applied z i n c  s u l p h a t e  .70 kg x L.E. 0 .36  = L.E. 0.25 

- s p r a y e r  c o s t  2 h r s  = L . E .  0 .23 

- f u e l  f o r  s p r a y e r  1 . 5  

l i t e r  x L.E. 0 .11  = L.E. 0.165 

- l a b o r  t o  c a r r y  s p r a y e r  

2 h r  x .25 = L . E .  0.50 

- L i f t i n g  water  by s a k i a  28 h r s  x L.E. 0 .30  = L.E. 8 .40  

T o t a l  = L.E. 77.42 

I1 T o t a l  reduced r e t u r n s  and added c o s t s  (C+D) = L . E .  494.78 

Net farm income ( I  - 11) L . E .  547.93 - 494.78 = L.E. 53.15 



SECOND CASE WHEAT WITHOUT ZINC SULPHATE 

A. Added r e t u r n s  

- Wheat g r a i n  22.77 ardab (3415.5 kg )  x L . E .  12.0 

- Wheat s traw 20.52 camel loak (5130 kg) x L . E .  15.0 

To ta l  

B. Reduced c o s t s  

- Plowing two t imes (by a rea )  

- Making bas ins  (by axes)  4  h r s  x  L .  E .  0 ;  25 

- Cost of b a l a d i  wheat (seed) 6  k e l a  x L . E .  0 .75  

- Plan t ing  wheat (broadcast)  3 h r s  x L . E .  0.25 

- Chem f e r t .  (15.5-0-0) 200 kg x L . E .  3.75j100 kg 

- Organic f e r t i .  donkey load (0.0) 

- L i f t i n g  water  by s a k i a  24 h r s  x  L.E.  0.30 

To ta l  

I  To ta l  added r e t u r n s  and reduced c o s t s  (A+B) 

C .  Reduced r e t u r n s  

L . E .  273.24 

L .E .  307.80 

L . E .  581.04 

L .E .  7 .5  

L . E .  1 .0  

L . E .  4.50 

L . E .  0.75 

L . E .  7.50 

L . E .  0.00 

L . E .  7 .20 

L . E .  28.45 

L.E. 609.49 

- Wheat g r a i n  (ba lad i )  14.13 ardab (2180 kg) x L.E .  12.0 L .E .  169.56 

- Wheat s t raw (ba lad i )  16.52 camel load (4130 kg) x L . E .  15.0 L .E .  247.80 

To ta l  L.E.417.360 



D. Added c o s t s  

- Plowing 3 t imes  (a rea)  

- . Disking 1 t ime  

- Making b a s i n s  by machine 

- Cost o f  Guiza seed 50 kg x L.E .  0.70 

- Plowing by hand p l a n t e r  6 h r s  x L.EQ 0.25 

- Chem f e r t .  

Phosphate (0-40-0) 200 kg x L . E .  2.75/100 kg 

Nitrogen (33-0-0) 200 kg x L.E .  7.0/100 kg 

Nitrogen (15.5-0-0) 50 kg x L . E ,  3.75/100 kg 

- Organic f e r t -  130 donkey load x L.E .  0.20 

- L i f t i n g  wa te r  by s a k i a  28 h r s  x L . E .  0.30 

T ; ~ t a l  

I1 T o t a l  reduced r e t u r n s  and added c o s t s  (C+B) 

Net farm income (I  - 11) L .E .  609.49 - 493.635 

--- -. ----- - .  . . .  . 

L . E .  11 .0  

L . E .  4 .0  

L . E .  0 .5  

L.E. 3.50 

L .E .  5.50 

L.E.  14.00 

L .E .  1.875 

L.E.  26.00 

L .E .  8.40 

L . E .  76.275 

Net farm income between t h e  two c a s e s :  

= NF1 o f  c a s e  2 - NFI of  c a s e  1 = L.E.11.5-53.15 = L.E. 62.705 




