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NOTICE : The More and Bet ter Food Demons trat ion Project  
in Egypt , which is t he sub j ec t  of this report , is  t he 
produc t of mu l t idiscip l inary and mu l t i- inst itut iona l co l
laborat ion among many Egyptian workers and institut ions , 
wit h  the Nat iona l Research Centre ( Dokki , Cairo )  taking 
t he leadersh ip ro le . The pro j ec t  was a major component 
of the App l ied Sc ience and Techno logy Research Program,  
a co l laborat ive act ivity in  sc ience and techno logy for 
deve lopment supported by the Government of Egypt and the 
United S tates Agency for Internat iona l Deve lopment dur ing 
t he years 197 7-1986 . 

· 

The report is a case study of agricultura l ,  nutri
t ion , and hea lth intervent ions in three Egyptian v i l
lage s ; it was written to inform an interested aud ience 
of development spec ialists , administrators , and others 
concerned with t he ro le of sc ience and techno logy in 
soc ioeconomic deve lopmen t .  The report is a produc t of 
t he aut hors and does not necessar i ly represent the 
opinions of t he sp�nsors or of the co l laborat ing ins t i
tut ions . 

The U . S .  Nat iona l Academy of Sc iences/Nat iona l Research 
Counc i l  ( NAS/NRC )  was contrac ted by the Agency for Inter
nat iona l Deve lopment to ass i s t  the Nat ional Research 
Centre . Fund ing for the NAS/NRC was provided under AID 
Contrac t NEB-0016-C-00- 1058-00 . 

Copies of the report are avai lab le as fo l lows : 

In Egypt : Dr . A . S .  E l  Nockrashy , Program Coord inator 
App l ied Science and Techno logy Research 

Program 
Academy of Sc ien t i f ic Research and Tec hno logy 
101 Kasr El E ini Street 
Cairo , Egyp t 

In the United States : 

Board on Sc ience and Tec hno logy 
for Internat iona l Deve lopment 

Nat iona l Research Counc i l  
2 10 1  Constitut ion Avenue , N . w .  
Washington , D . C .  204 18 USA 

i i  
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PIBPACE 

The More and Better rood Pro j ec t  began in 19 7 7  as a 
co l laborative ef fort between Egyp t , represented by the 
Nationa l Re search Cent re ( NRC ) , and the United States , 
represented by the U . S .  Agency for Internationa l Deve lop
ment ( USAID ) .  The u ltimate goa l of the pro j ec t  was to 
demons trate the ·impac t of science and tec hno logy on food , 
agricu lture , and nutrition . 

This report documents the integrated ef fort of more 
than 400 scientis ts from the NRC and other ins titutes 
concerned with  prob lema of food and nut rition . I t  is a 
case study of a research ins titute (NRC )  that has adapted 
ita system and mobilized ita manpower to address  a major 
development prob lem.  The report does not concentrate on 
technical  det ails ( such information is inc luded in sepa
rate documents ) ; ins tead , it focuses on aspec ts  of p lan
ning , priority se lec tion , management , and program 
impac ts , as we l l  as les sons learned . Background infor
mation on the status of food , agriculture , and nut rition 
in Egypt and t he research and deve lopment resources in 
t hese sec tors is a l so presented . 

The authors wis h  to t hank a l l  the scientists who 
he lped the MBP Pro j ec t  ac hieve it a ob j ec tives . Specia l 
thanks are due to Dr . M .  Kame l ,  the pre sident of the 
ASRT ; Dr.  M. B . E . Payez , the direc tor of the NRC ; and 
Dr . M . Abde l-Akher , t he chairman of the steering commit
tee . I t  is a l so appropriate to thank the members of the 
s teering committee for their ef forts in managing the pro
j ec t  for more than eight years . 

The aut hors are grateful to t he organizations that 
made this study po s sib le . The USAID provided financia l 
support , and the u.s. Nationa l Re search Council as sisted 
in tec hnic a l  aspects inc luding training , conau l tancy , 
documentation , and information , as we l l  as staff support . 
Special appreciation is extended to the many Americ an 
scientists who served as advisors or consu ltant s .  I t  is 
impo ssib le to note here the number of u.s. universities , 
research ins titutes , and other scientific laboratories 
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that co l laborated with t he Egypt ian team at t he NRC ,  but 
t he ir assis tance is moat gratefu l ly acknowledged . The 
editorial as s i s tance of Mis s N ina Grayb i l l ,  Mrs . Mary
a l ice Risdon , Ms . Pat t i  Lowery , and Miss Irene Mart inez , 
and t he major contribut ion of Mis s F .  R .  Ruskin ,  who 
coord inated and prepared the manuscrip t  for pub l icat ion , 
is  acknowledged with t hanks . 
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EXECUTIVE SUMMARY 

Egypt' a deund for food has been steadily increaaina. 
Not only is more food needed for a growina population, 
but a higher quality of food products is sought as more 
Egyptians are able to afford and appreciate the signifi
cance of improved nutrition. These dual deunda led to 
the design and implementation of a cooperative Egypt-U.S. 
program in science and technology to address problema of 
food, agriculture, and nutrition. The More and Better 
Food (MBF) demonstration project is a ujor activity of 
this program. Responsibility for managing the project 
was assigned to the National Research Centre (NRC), the 
largest affiliated research institute of the Egyptian 
Academy of Scientific Research and Technology (ASRT). 

The MBF Project bad two �jor objectives: 

1 .  To mobilize the NRC's scientific manpower in a 
multidisciplinary program to increase crop pro
duction in selected demonstration villages, and 
to study the impact of increased productivity on 
the nutritional and socioeconomic status of the 
village community. 

2. To develop the NRC's capability to manage multi
disciplinary and multi-institutional programs. 

This report describes how science and technology can 
be applied to solve the staggering problem of food abort
age in Egypt. As a result of the MBF Project, the NRC 
has developed an effective system for mobilizing ita 
scientific manpower to deal with problema at the village 
level and to influence national food policies. 

The document iacludea four sections: 

1 .  The Status of Food, Agriculture, and Nutrition 
in Egypt. 

2 .  Research and Development Resources. 
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3 .  The Nat ional Research Centre and the More and 
Better Food Pro j ec t .  

4 .  The More and Better Food Intervent ion Pro j ec t s .  

Egyp t ,  which unt i l  196 0 bad been se l f-suf f ic ient in 
all  crops but wheat , now faces a stead i ly widening gap 
between product ion and consumpt ion ; this creates an 
enormous burden on the nat ional economy . The value of 
food i mports grew from $ 15 0  mi l l ion (mos t ly wheat ) in 
1960 to $184 mi l lion in 197 0, then soared to $ 1 . 9  b i l lion 
in 1980. The striking increase in the demand for food 
during the 1970s was large ly due to the increase in 
populat ion, the increase in per capita consumpt ion, and 
the expans ion of the government ' s  food subs idy po licy. 

Egyp t ' s  sc ient ific manpower in agricu lture , food
·
, and 

nut rit ion totals  more than 3 ,3 00 researchers (Ph. D . ) and 
more than 4 , 4 00 research as sistants (M. Sc . )  working in 
the areas of crop produc t ion , horticulture , soi l  
sc iences , botany, agricu ltura l pests  and plant protec
t ion , agricultura l economic s  and rura l deve lopment , ani
mal product ion, farm mechanizat ion and engineering , food 
and dairy sc iences ,  and human nutrition . 

Most of these researchers ( 55 . 5  percent ) are in uni
vers i ty facult ies of agriculture . The Agricultural 
Research Centre (ARC) of the Mini stry of Agriculture 
( MOA) emp l oys 2 1 . 5  percent of the nat ion ' s overa l l  
science and t echnology manpower in i t s  13  institutes .  
The NRC bas 3 d ivisions ( 9  laboratories ) that spec ialize 
in agricu lture , food , and nutrition , and that e mploy more 
than 4 00 researchers and research as sistant s .  

The authority for agricultural research and extens ion 
in Egypt rests  wit h  the ARC . In addi t ion , the ASRT , the 
NRC , the univers i t ies , and the Mini stry of Irr igat ion 
cond uc t research of direct or ind irect interest  to agri
cu lture . 

The NRC is by far the largest  mu l t idisciplinary 
research institute in Egyp t .  It inc ludes 14 d ivi sions 
and 41 laboratories , and employs 160 professors , 225 
as soc iate professors , 3 18 researchers ( Ph . D . ) ,  3 2 1  
research assistants (M. Sc . ) ,  3 6 9  research fe l lows 
( B . Sc . ) ,  and 981  spec ial and t echnical as s i s tant s .  More 
then 30 percent of NRC manpower is engaged in food , agri
cu lture , and nutrit ion re searc h.  

The his tory of NRC research in  tho se areas reveals 
that from 1957 to 1968 the maj or ef fort was to bui ld 
scien t if ic and tec hnical manpower in various disciplines ; 
most of the re search was academic in nature , resu l t ing 

· 

in publ icat ion of theses for advanced degrees . Co l labor
ation among laboratories was informa l .  

In 1968 , the NRC entered a new era when i t  began 
coord inat ing i t s  act ivit ies  with the Sc ient i f ic Counc i l  

X 
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for Food Industries and with the E l-Fayum Governorate .  
Two joint counc i l s  were estab l i s hed , and the NRC began 
lett ing contrac ts des igned to addres s  prob lema of food 
and agriculture ( 2 2 contrac ts , va lue LE 97 , 5 00) . In 
1975 , the NRC management adopted a new po l icy that cal led 
for expans ion in use r-oriented researc h ,  and began to 
exp lore every pos s ib le source of fund ing for app l ied 
research and deve lopment . 

The MBF , started in 19 77 , t herefore came at a time 
and in an environment that provided--and cont inues to 
provide--ma jor prerequisites  for success : availab i lity 
of sc ient i f ic manpower with a l l  spec ia lties needed to 
s tart a mu l t idiscip l inary program,  an admini s trat ion 
seeking improvement of ita  re search and deve lopment 
management sys tem ,  and a new po licy that placed a high 
premium on user-oriented re searc h .  

Management o f  the MB F  Pro jec t  was hand led by a s tee r
ing committee , chaired by a former minister of agricul
ture , wi th representat ion from government sec tors and the 
heads of NRC d ivi sions deal ing with food , agriculture , 
and nut rition . Severa l fac tors fac i l i tated · the work of 
the steering commit tee : 

o Ful l  support by the NRC direc tor 
o Independent management authority and respons i

bi lity 
o Resource s to imp lement pro jec t s  
o Carefu l determination and app l icat ion of selec

t ion criteria for pro j ec t s  to receive R&D fund ing 
o Ful l  part ic ipat ion of end users ( farmers and 

vi l lagers ) in program des ign and management .  

The steering commi ttee recogni zed t hat many factors , 
bo th tec hnica l  and managerial , would be essent ia l for the 
success of t he pro j ec t .  The mo a t  important of these were 
as fo l lows : 

o The ord inary farme r ,  as the intended c l ient of 
t he pro j ec t ,  s hould be a partner in t he pro
cease s  of dec is ion making , execut ion, and cho ice 
of t echno l ogy as we l l  as a consumer of the 
sc ient i f ic informat ion generated . 

o The techno logy used s hou ld be s imp le ,  appropri
ate ,  af fordab le , and acceptable to the farme r .  
Preference s hou ld b e  given t o  techno logies 
adapted spec i f ica l ly for Egypt ian soc ioeconomic 
cond i t ions . 

o The pro jec t s hould be carefu l ly se lec ted to 
ensure t hat farmers wou ld quickly learn that new 
methods would produce sub s tant ial result s .  

xi 
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o The plan s hould consider expansion and popular
izat ion of t he act ivity. 

o The ult imate goa l should be the incorporat ion of  
t he act ivit ies  in  nat ional programs for rura l 
deve lopment . 

According to the steering commit tee' s plan ,  the MBF 
Pro j ec t  proceeded in t hree major stages : 

1 .  Se lec t ion of vi l lage( s )  typ ical  of rura l living 
patterns . 

2 .  Co l lec t ion of base line data on se lec ted vi l lages . 
3 .  Des ign of pro j ec t s  that met criteria adopted by 

t he s teering committee , which inc luded : 

addres s ing problems of agricu ltura l produc
t ivity as iden t if ied by the farmers 

guaranteeing t hat farmers wou ld not suf fer 
losses for the i r  part ic ipat ion in any demons tra
t ion act ivity 

at tempt ing to make a l l  ac t ivities suitable 
to local condit ions . 

The process of vi l lage se lec t ion sought to identify 
( 1 ) a vi l lage typica l of a trad itiona l rura l area ( Kafr 
A l-Khadra , Menuf ia) , (2)  ano t her represent ing newly 
rec laimed land (Omar Makram, Beheira ) , and ( 3 )  one 
inf luenced by nearby urbani zat ion ( Beni-Magdoul ,  G iza) . 
The se lec t ion process ut i l i zed base l ine data on agricul
ture , healt h ,  ut i l i t ies , soc ial services , and pub l ic 
services . Fina l stages required f ie ld visits  that gave 
spec ial at tent ion to farmers' reques ts  for as s i s tance . 

Intervent ion pro j ects  carried out through t he MBF 
inc luded : 

o P l ant-produc tion-re lated pro jec t s  on peanut s ,  
corn , wheat, onions , cucumbers , tomatoes ,  pota
toes , grapes , mangoes , weed contro l ,  insec t con
t ro l , soi l fert i l ity,  and s i l kworm rai s ing and 
honeybeekeep ing 

o Anima l-produc t ion-re lated pro jec t s  on poultry 
farming , anima l hea lth and produc t ivity , rai s ing 
rabbi ts , and dairy produc tion 

o Hea lth and nutrit ion pro j ec t s  on chi ld hea lth and 
nut rition , chi ld growt h pat terns , anemia , nut ri
t ion educat ion , and the impac t of agricu ltural 
pro jec t s  on health, nut rit ion , and soc ioec onomic 
status . 

The fo l lowing represent the genera l  achievement s of 
t he MBF : 

xii 
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o The MBF was by far the larges t  assignment ever 
carr ied out by t he NRC .  The program invo lved the 
co l laborat ion of more than 300 sc ient ists  in 13 
spec ialt ies f rom the NRC who worked d irec t ly with 
about 100 sc ient is t s  f rom the minis tries and the 
univers itie s .  

o The MBF was the vehic le through which the NRC 
staf f gained exper ience in the management of 
large mu l t idiscip l inary , mu l t i- ins t itut iona l 
pro j ec t s . 

o The MBF provided the f irs t c hance for the NRC 
staf f to communicate and dea l with t he real pro
b lems of the vi l lage , and to estab l i s h  a long 
last ing researc her- f armer re lat ions hip . 

o The MBF created an awarene s s  among its  sc ien t i f ic 
staf f of t he importance of soc ioeconomic aspec t s  
i n  both  pro jec t  des ign and imp lementat ion . 

o The MBF led to more expanded ef forts at t he 
regiona l leve l (A l-Tahady and Al-Salheia ) , 
governorate leve l (Giza Governorate) , mini steria l 
leve l ( NRC staf f was represented on all ARC com
mittee s ) , and the nat ional leve l ( corn pro j ec t ) . 

Some spec i f ic ac hievements of the MBF are des cribed 
be low.  

The tomato pro j ec t  introduced two new prac t ices� 
growing tomatoes on wire and start ing seed l ings under 
p l as t ic tunne l s .  Average produc t ivi ty increased from 
4 . 0  tons/ feddan* ( t/ f )  to 2 7 . 8  t / f  in Omar Makram and 
f rom 5 . 7  t / f  to 32 . 4  t / f  in Kaf r  Al-Khadra . Based on 
this increase and other f ind ings of the MBF , the Giza 
Governorate f inanced a pro j ec t  ent it led "Sc ience and 
Techno logy in Rural Deve lopment" ( STRD ) . In 1981, 1 , 000 
feddans owned by 572  farmers f rom 14 vi l lages reported 
average produc t ion of 22 . 8  t/ f ( compared with 6 . 74 t / f  
o n  ac reage out side the pro jec t )  and extra income of 
LE 1 , 6 14/ f .  In 1982 , the Supreme Nat iona l Committee for 
Po lic ies and Economic s  ( chaired by the prime minis ter) 
approved the expans ion of t he STRD to three governor
at es--Giza , Beni-Suef , and E l-Fayum. Tomato plant ing 
covered 7 , 8 3 1  feddans owned by 6 , 109 farmers in 56 vil
lages , wi th an average produc t ion of 29 . 99 t / f . 

The corn pro ject introduced an improved agronomic 
package for two high-yield ing ma ize variet ies : imported 
Pioneer 5 14 ( hybrid ) and loca l Giza . The package also 
inc luded the cu lt ivat ion of a summer forage crop ( Sordan 
7 7  or Mi l lex-24 ) on 2 kirat s** per feddan . The pro j ec t  
was imp lemented in Oma r  Makram and Kaf r  Al-Khadra , and 

*One feddan � 1 . 038 ac re s .  
**One kirat • 1 / 24 feddan. 
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later extended its  act ivity to the Giza Governorate .  The 
ASRT and the MOA launched a nat ional campaign for growing 
maize (Giza 2) in more t han 150 , 000 feddans in 23 gover
norates . Average produc t ion ranged from 3 . 3 2 to 4 . 05 t / f  
compared wit h  1 . 65 t/ f before the pro j ect  was begun . 

The peanut project demons t rated an integrated 
approach to t he effective implementat ion of sc ience and 
techno logy in the f ie ld , beginning wit h t he complete pro
blem diagno s i s , a l locat ion of resource s ,  and careful t im
ing of the proposed intervent ion . The achievement s of  
this pro j ec t  in t he Al-Tahady sector were wide ly recog
ni zed and reported in Egypt . Between 1979 and 1982, 
Al-Tahady had s hown succes s ive decreases in the average 
yie ld of the 6 , 000 feddans from 9 ardab*/ f to 2 . 8  ardab / f .  
The MBF intervent ion began in 1982 with a comp lete d iag
nos i s  of the cause s and initial  imp lementat ion of treat
ment . By 1984 , t he MBF app l ied the new princ ip les of the 
peanut pro jec t to 1 , 250 feddans in Al-Tahady and 750 fed
dans in Omar Makram; average produc t ivity reached 
17 ardab/ f  and 26 ardab / f ,  respec t ive ly . In 1985 , the 
MBF spread its  me t hodo logy to all 6 , 000 feddans of peanut 
cu lt ivat ion and was supported by LE 100 , 000 from the 
Mini stry of Agriculture ( MOA) . 

A ... 1 1-scale poultry production unit ( fami ly size)  
was introduced in t he demonstrat ion vi l lages to provide 
farmers wi th a good source of protein and with added 
income . In 1984 , 58 fami l ies from Omar Makram partic i
pated in the pro jec t  with  100 chicks/ fami ly/ rotat ion 
( 5  rotat ions / year ) .  Fami l ies  in the ne ighboring vi l lage s 
of Omar S haheen later imp lemented the pro jec t  on their  
own . Stat i stics  revea l that a typical unit with  100 
chicks/ rotat ion and a total  of 5 annua l rotat ions pro
duced a net pro f i t  of about LE 400 . 

The following tab le shows the crop produc t ion f igures 
of farmers in t he MBF pro j ect  compared with f i gures 
reported for nonpart ic ipat ing farmers . 

Re search teams current ly are operat ing through con
t rac ts wi t h  privately owned mango and orange farms in 
Beni Magdoul and Kafr Al-Gaba l ( Giza Governorate) , 
Sama lout (El-Minia Governorate) , and E l-Santa (E l-Gharb ia 
Governorate ) . Thi s reflec ts a s igni f icant s ign of 
inst itut iona l i zat ion and new mode of services by the NRC . 

*Ardab ( ardeb ) : vo lume measure = 5 . 62 bushe l s . 

xiv 
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CIIAPTER I 

STAT US OF FOOD, AGRICULT URE, AND RUTRITIOII IR EGYPT 

Ever s ince man di scovered t he fert ile soi l along the 
banks of the River N ile more than 5 , 000 years ago , 
Egyp t ' s land has been under cu lt ivat ion. Today , agri
culture cont inues to play a ma jor role in the Egypt ian 
economy. The land being farmed is about 6 mill ion fed
dans ; through intensive crop rotat ion , the cult ivated 
area covers more than 1 1  mi l l ion feddans . 

Agricu ltural produc t s  const itute 2 1  percent of 
Egyp t ' s gross  nat ional produc t (GNP) and 70 percent o f  
Egypt ' s  tot a l  exports . Fif ty- seven percent of the popu l
at ion live in farming areas , and 51 percent o f  Egypt ' s  
manpower work in agriculture . Food and textile  produc t s  
comprise about 42 percent of  Egyp t ' s  total industrial 
produc t ion . 

Despite the se stat i s t ic s ,  Egypt faces a critical 
s i tuat ion : its  consumpt ion of maj or food commod i t ie s  
signif icant ly exceeds domest ic supply , s harp ly dec reasing 
se l f-suf ficiency leve l s  and neces s itat ing importation o f  
Large quant it i t ies of food and feed produc t s . The s imul
taneous ef fec ts  of  populat ion growth and a dec l ine in 
produc tion quality exacerbate the prob lem. 

The expans ion of  t he Egypt ian agricu ltura l sector 
through modern tec hnology of fers the potential for reduc
ing t he rapid ly widening gap between dome s t ic product ion 
and util i zat ion . This report exp lores the dimensions of 
the food crisis  in Egypt and ana lyzes t he More and Better 
Food Demonst rat ion Pro jec t, which s hows promise for he lp
ing t he country rec t ify its  current produc tion/ consump
t ion imbalance . 

GEOGRAPHY AND DEMOGRAPHY 

The Arab Repu b l ic of Egyp t ,  located at the extreme 
northeas t corner of Afric a ,  has a total area of 1 , 000, 000 
s quare ki lometers ( 306 , 000 s quare mi les ) ,  a lmo s t  96 per
cent of which is  desert . The remaining 4 percent is the 

- 1 -
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long, narrow, fert ile  N ile Va l ley and its  delta in the 
north.  The area under cult ivat ion equals  6 mi l l ion fed
dans ( 6 . 228 mill ion acres ) ,  t hough intens ive rotat ion 
creates a c ropping area of about 1 1 . 4  mi l l ion feddans . 
N inety-six percent of Egypt ' s  popu lat ion live in t he 
cu lt ivated region . 

E gypt is d ivided into 25 political  reg ions called 
" governorates , "  of which 4 are c ity governorates ( Cairo , 
Alexandria, Port Said , and Suez ) ,  9 are governorates of  
Lower Egyp t ,  8 are governorates of  Upper Egypt , and 4 are 
f ront�er governorates . ( See F igure 1 . ) 

The populat ion increased from.l6 mi l l ion in 1937  to  
41  mi llion in 1979  (Figure 2 ) . During t he mid- 1960s , the 
populat ion growth rate reached 2 . 5  percent . By 1978 , t he 
rate had climbed to 2 . 8  percent , and the populat ion to 
40 mi l l ion ; in 197 9 ,  t he rate had risen to 2 . 9  percent . 
The 1985 popu lat ion is est imated to be 47 . 8  mi llion . By 
1990, t he pro j ec ted popu lat ion wi ll be 54 mi l l ion ; by 
1995 , 6 1  mill ion ; and by the year 2000 , Egypt ' s  popul
at ion is expec ted to reach 66 mill ion . 

Egypt is the mo s t  populous of the Midd le Eas t Arab 
state s .  The e st imated populat ion dens ity in 1985 was 124 
persons per s quare mi le . However , the country ' s  capita l , 
Cairo, with a tota l populat ion of 1 2  mi l l ion , has a pop
u lat ion density of about 90 , 000 persons per square mile . 
Fif ty-seven percent of t he popu lat ion live in rura l 
areas . 

An age breakdown of the Egypt ian populat ion as of  
1976  s hows a high percentage of young chi ldren . Chi ldren 
in the 0-14 years age bracke t  account for more than 
40 percent of t he total populat ion. This means high food 
consumption by a large segment not part ic ipating in ec

·
o

nomic produc t ion . The 15- 19 age bracket accounts for 
10 . 4  percent of the populat ion ; ages 20-24 , 8 . 9  percent ; 
ages 25-5 9 , 34 . 1 percent ; and the over 60 brac ket , 
5 . 4  percent . 

TABLE 1 Populat ion Distribut ion by Age and Sex ( 19 7 6 )  
( in mi l l ions ) 

Age Kale Female Total 

1- 14 7 . 46 7 . 08 14 . 54 
15-19  2 . 14 1 . 85 3 . 99 
20-59 7 . 83 7 . 95 15 . 7 8 

60 and above 1 . 12 1 . 17  2 . 29 
18 . 55 18 . 05 36 . 60 

SOURCE : o. Galal. " State of Food and Nutrit ion in 
Egypt , "  UNICEF/MOB , Cairo , Egypt , October 1984 . 
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-- Boundaries of Governorem 

MBF = More and Better Food 

FIGURE l Part ial map of Egypt s howing governorate s 
where MBF pro j ec t s  occurred . ( H . A .  E l-Tob�y . 
"Contemporary E�yptian A�r iculture , "  Second 
Ed ition, The Ford Foundat ion, Cairo, Egypt, 
1976 . )  
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FIGURE 2 Population growth in Egypt , 1897-1980 , with 
projections to the year 2000 . ( "Strategies 
for Accelerating Agricultural Development , "  a 
report of the Presidential Mission on 
Agricultural Development in Egypt.  MOA , 
Egypt , and USAID , July 1982 . )  
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The fo l lowing table s hows educat iona l attainment in 
the ma le and fema le populat ions above 10 years of age . 
The high i l l iteracy rate among women i s  cons idered to be 
a major fac tor a f fec t ing the poor nut ritiona l and heal t h  
status of chi ldren and mo t hers . 

TABLE 2 Educat iona l Attainment by Sex ( 19 7 6 )  

Educat ion Hale Fema le Tota l  
% % % 

I l literate 43 . 2  7 1 . 0  5 6 . 7 
Read or Wri te 3 3 . 2  16 . 2  25 . 1  
Secondary Sc hoo l 23 . 6  12 . 8  18 . 4  

o r  Higher 
100 . 0  

SOURCE : 0. Gala l .  "State o f  Food and Nutrit ion in 
Egypt , "  UNICEF/HOH , Cairo , Egypt , October 1984 . 

Populat ion records of Egypt ian rural and urban areas 
reveal that the rura l popu lat ion doubled during a 50-year 
period , whi le t he urban popu lat ion more t han quadrup led . 
The rura l popu lat ion dropped from 73 percent in 1927 to 
5 6  percent in 1 9 7 6 ,  and t he urban popu lat ion grew from 
27 percent to 44 percent {Table 3 ) . 

TABLE 3 Populat ion Distribut ion in Rura l and Urban 
Settings { 1927  and 1976)  

Year Popu lat ion in Mi l l ions Populat ion { % ) 
Rura l Urban Rura l Urban 

1927 10 . 3 7 3 . 8 1 73 . 12 26 . 88 
1976 2 0 . 56 16 . 10 56 . 09 43 . 9 1 

SOURCE : 0. Ga la l .  " State of Food and Nutrit ion in 
Egypt , "  UN ICEF/HOH , Cairo , Egypt , Oc tober 1984 . 

The growing urbanizat ion through rura l to urban 
migrat ion has af fected the demand for food . Urbanizat ion 
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a lso means cut s in food-p�oduc ing manpower.  Moreover , 
urbanizat ion of ten leads to s l ums popu lated by low-income 
individua l s  with  low leve ls  of educat ion ,  poor nut r i t ion , 
and poor hea lth and hygiene standards . 

The Egypt ian birth rate is very high.  The death rate 
decreased f rom 1 7  per 1 , 000 to 10 . 3  per 1 , 000 f rom 1960 
to 1982 . The deat h rate among chi ld ren fol lowed a s imi
lar pattern. ( See Tab le 4 . )  

TABLE 4 Change in B irth and Death Rates per 1 , 000 
Persons 

Year Birth Deat h Popu lat ion 
Rate Rate Inc rease 

1960 
1970 
1980 
1981 
1 982 

43 . 1  
3 5 . 1 
40 . 8  
3 8 . 0  
36 . 9  

16 . 9  26 . 2  
1 5 . 1 19 . 4  
10 . 4  30 . 4  
10 . 2  26 . 8  
10 . 3  26 . 6  

SOURCE : o. Ga lal . " State of Food and Nut r i t ion in 
Egyp t , "  UNICEF/ MOB ,  Cairo , Egyp t , October 1984 . 

Ac t ive manpower ( ages 20-60 ) , tota l ing 43 percent of 
the populat ion , i s  distributed among t he economic sectors 
as fo l lows : agriculture , 52 percent ; indus t ry , 26 per
cent ; and services , 2 3  percent . 

The 1 980 GNP was estimated at LE 1 5 . 808 b i l l ion ; the 
per capita GNP was LE 374 . Agr icu lture contributes 
20 . 6  percent to the country ' s GNP , and indus t ry ,  
2 6 . 7 percent . 

EGYPT ' S  AGRICULTURAL PRODUCT ION 

This sect ion provides a stat i s t ical overview of 
agricu ltura l produc t ion in Egypt . 

Changes in Crop Pattern 

Table 5 give s es t imated averages of areas cult ivated 
with various c rops during t he per iods 1969- 1 9 7 1 ,  
1979-198 1 , and 1983-1984 . 
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TABLE 5 Crop Patterns in Egypt 

Crop 

GllAINS 
Wheat 
Barley 
Corn 
Sorghum 
Rice 

LBGIJIIBS 

OIJ,.SEED 
Peanuts 
Sesame 
Soybean 

SUGAB.CANB 

I'IBER 
Cotton 
J!'lax 

CLOVER 

VBGBTABLBS 

I'UITS 

OTBBU 

TOtAL 

% Crop 
Intensity 

(a) Area: 

1969- 1971 
(a) (b) Area Percent 

4 , 535 42 . 2  
1 , 300 12 . 0  

86 0 . 8  
1 , 503 14 . 0  

489 4 . 6  
1 , 157 10 . 8  

436 4 . 1  

105 1 . 0  
43 0 . 4  
59 0 . 5  

3 0 . 1 

183 1 . 7  

1 , 618 15 . 0  
1 , 591 14 . 8  

27 0 . 2  

2 , 748 25. 6 

576 5 . 4  

241 2 . 2  

299 2 . 8  

10 , 741 100 . 0  

179 .4  

feddans x 1 , 000 . 
(b) Percentage of total cultivated 

1979- 1981 

Area(a) Percent(b) 

4 , 774 42 . 9  
1 , 372 12 . 3  

98 0 . 9  
1 , 905 17. 1 

410 3 . 7  
989 8 . 9  

349 3 . 1 

165 1 . 5  
29 0 . 3  
39 0 . 4  
97 0 . 8  

251 2 . 3  

1 , 269 1 1 . 4  
1 , 206 10 . 8  

63 0 . 6  

2 , 729 24 . 5  

1 , 030 9 . 2  

361 3 . 2  

213 1 . 9  

1 1 , 14 1  100 . 0  

186 . 1  

area. 

SOURCE : "Human and Material Resources in Agricultural 
MOA, Cairo, Egypt, November 1983 . 

1983- 1984 

Area (a) Percent (b) 

4 , 682 41 . 1  
1 , 475 "12 . 9  

1 , 800 15. 8  
400 3 . 5  

1 , 007 8 . 8  

373 3 . 3  

233 2 . 1  
28 0 . 3  
35 0 . 3  

170 1 . 5  

278 2 . 4  

1 , 061 9 . 3  
1 , 023 9 . 0  

38 0 . 3  

2 , 782 24 . 4  

885 7. 8 

448 3 . 9  

647 5 . 7  

1 1 , 390 100 . 0  

190 . 2  

Scientific Research," 

Copyright © National Academy of Sciences. All rights reserved.

More and Better Food: An Egyptian Demonstration Project
http://www.nap.edu/catalog.php?record_id=18455

http://www.nap.edu/catalog.php?record_id=18455


- 8 -

In the ear ly 1960s , t he Egypt ian government e stab
lished f ixed areas for ma j or crops-- in particular ,  cot
ton ,  rice ,  wheat , and corn. The government also took 
over the marke ting of cot ton and sugarcane and required 
farmers to g ive a certain amount of t heir rice and 
peanut c rops to the cooperat ive . 

However ,  as Tab le 5 s hows , farmers d id not fol low 
these regu lat ions : areas cul t ivated in cot ton , r ice , 
legumes , peanuts , and sesame decreased , and t he produc
t ion of fodder crop s , wheat , corn , soy beans , and sugar
cane ros e .  

Cotton , t radit iona l ly Egypt • s  major crop , showed the 
greate s t  decrease in cu lt ivated area.  During t he pas t  
1 5  years , cot ton farmland was reduced by 36 percent . 
C l over produc t ion occupies one- fourth of t he 
cultjvatable area,  ref lec t ing the extent to which farm 
anima l s  s hare t he land with man. Soybeans are increas ing 
signif icant ly in the crop pat tern , f rom 3 , 000 acres in 
1969 to 1 70 , 000 ac res in 1984 .  

The cult ivat ion of vegetab les and fruits  was anothe r  
way i n  which farmers avoided t he crop rotat ion rule s .  
The tota l cul t ivatable area g iven t o  tho se agricultura l 
produc ts increased f rom 24 1 , 000 feddans to 448 , 000 fed
dans over the past 15 years . Vegetables now represent 
7 . 8  percent of t he tota l area,  compared with 5 . 4  percent 
in 1969 . 

Changes in Crop Produc t ion 

Egyp t • s agricu ltura l produc t ion does not keep pace 
wi th the nat ion ' s ever-growing demand for food , a demand 
intens if ied both by popu lation increases and by increased 
per capita consumpt ion rate { that resu l t s  from the rise 
in per capita income--Egypt ians have more money to spend 
on food ) . 

Table 6 s hows the size of local product ion of agri
cultura l c rops during t he period 1969- 1 98 1 .  The data 
reveals that changes in produc t ion amounts have varied 
with d if ferent c rops . Some crops--such as wheat ,  corn , 
soybean , l inseed , sugarcane , vegetables , fruit s ,  and 
anima l produc ts-- inc reased in production. Other crops-
suc h  as rice , legumes , peanuts , and sesame--showed a 
reduc t ion. 

The data a l so reveals tha t  wheat , which con s t ituted 
22 . 9  percent of a l l  grain produc t ion during t he 1979- 1981 
period , inc reased from about 1 . 5  mil lion tons in 
1969- 1 9 7 1  to 1 . 9  mi l l ion tons in 1979- 198 1 { for a 2 per
cent increase in annual produc t ion ) . Corn , at 38 . 7  per
cent of t he total grain crop { 1979-198 1 ) , increased from 
2 . 4 mi l l ion tons in 1969- 1 9 7 1  to 3 . 2  mi l l ion tons in 
1979- 198 1 { about 2 . 9  percent increase in annua l produc
t ion) . 
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TABLE 6 Agricu ltura l Produc t ion in Egyp t 

Percent 
Crop 1969-1971 1979-1981 Increase/Decrease 

Averaae(a) Percent(b) Averaae(a) Percent (b) 1969 - 1981 

CBAIRS 7,372 100.0 8,154 100.0 +20.9 

Wheat 1,505 20.4 1,864 22.9 +23.9 
Barley 88 1.2 111 1.4 +26.1 
Corn 2,367 32.1 3,159 38.7 +33.5 
Sorghum 847 11.5 643 7.9 -24.1 
R.ice 2,565 34.8 2,377 29.1 -7.3 

LBCUIIBS 349 276 -20.9 

OILSEBD 971 100.0 979 100.0 +0.8 

Peanuts 38 3.9 26 2.7 -31.6 
S es&M 19 2.0 15 1.5 -21.0 
Soybean 1 0.1 109 11.1 +108.0 
Cottonseed 901 92.8 797 81.1 -u.s 
Linseed 12 1.2 32 3.3 +166.0 

SUGARCARB 7,107 8,732 +22.9 

carroll riSER 8,914 8,629 -3.2 
LINIII ri8Eil 66 168 +154.0 

9BGITA8LBS 4,635 6,731 +45.2 

J'RUITS 1,420 6,731 +45.2 

IIBAT 378 100.0 469 100.0 +24.1 

Animal Meat 282 74.7 337. 71.9 +19.5 
Poultry 96 25.4 132 28.1 +37.5 

(a) Tons x 1,000 except for cotton fiber, which is in thousand .etric tons. 
(b) Percentage of total production for that category of agricultural product. 

SOURCE: "Huaan and Material Resources in Agricultural Scientific Research," 
MOA, Cairo, Egypt, November 1983. 
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Vegetable and fruit  produc t ion increased marked ly . 
Vegetable product ion grew f rom 4 . 6  mi l l ion tons in 
1969- 1 9 7 1  to 6 . 7  mi l lion tons in 1979-1981 ( a  3 . 8  percent 
increase in annua l product ion) . Fruit  product ion 
increased f rom 1 . 4  to 6 . 7 mi l l ion tons . 

In contrast , product ion rates decreased for rice 
( 7  percent ) ,  sorghum ( 24 percent ) ,  and peanuts  ( 31 per
cent) during t he same period. This dec rease in produc
t ion was caused primari ly by the farmers' re luc tance to 
grow t hose crops because of t he government ' s  pric ing 
po licy and tbe marke ting regulat ions that require a 
spec if ied yie ld to be turned over to gove rnment col lec
t ion centers . 

Soybeans , which were first  produced experimenta l ly 
in t he 19 70s , increased from 1 , 000 tons ( 1969- 1 9 7 1 )  to 
109, 000 tons by 1981 , and current ly cons t itute about 
1 1  percent of total o i l seed& . Sugarcane s howed an aver
age annua l increase in produc t ion of about 1 . 9  percent . 
Cotton product ion remained re lat ive ly stable ( 8 . 9  mi l l ion 
me tric tons in 1969- 1 9 7 1  and 8 . 6 mi l lion metric tons in 
1979- 198 1 ) . 

The anima l and poul t ry produc t ion rate was somewhat 
highe r  than t hat of p lant produc ts ; overal l  meat produc
t ion showed an annual increase of 2 . 2  percent between t he 
two periods . 

Genera l ly speaking , changes in the overa l l  produc t ion 
of d if ferent c rops are due to changes in tbe cu lt ivated 
area and produc t ivity of the land . 

S tandard Measures of Agricu ltura l  Product ion 

Va lues given in Tab le 7 represent real s tandard 
measures of agricu ltura l  produc t ion for t he period 
1970-1981 . Us ing the 1970 overa l l  product ion as a base 
va lue of 100 , the 198 1 produc t ion of p lant produc ts was 
1 2 2  percent ; anima l produc ts , 125 pe rcent ; and overa l l  
agricu ltura l produc ts ,  12 3  percent . Tbe data also  
reveals  an average annual increase in product ion of  about 
2 percent for agricu ltura l produc ts during t he 1970s , and 
shows tha t  anima l produc t ion exceeded plant produc t ion . 

Changes in Produc t ion per Feddan 

There was l i t t le consi s tency in annual produc t ion 
changes for major  c rops pe r feddan during the period 
19 70- 1981 ( Tab le 8 ) . Cotton , corn , l inseed , and soybeans 
s howed increased product ion per feddan ; many other crops 
tended to dec rease . 
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TABLE 7 Standard Measures 
( 19 70- 198 1 )  ( a )  

for Agricultura l Product ion 

Overal l  
Year P lant Animal Agricultura l 

Produc ts  Products  Produc t s  

1 9 70 100 . 0  100 . 0  100 . 0  
1 9 7 1  103 . 4  10 1 . 9  102 . 9  
1972 105 . 0  104 . 4  104 . 8 
1973 105 . 8  106. 1  105 . 8  
1974 104 . 6  108 . 6  105 . 8  
1975  106 . 8  l l0 . 5  10 7 . 8  
197 6  109 . 2  1 12 . 4  l lO . l 
1977  105 . 1 l l5 . 1 108 . 1 
1978 1 13 . 8  l l 6 . 4  1 14 . 5  
1979  1 18 . 3  1 19 . 0  1 18 . 5  
1980 123 . 0  123 . 2  123 . 0  
1981 122 . 4  125 . 0  123 . 1 

( a) Reference Standard Va lue for 1970 • 100 . 

SOURCE : "Human and Materia l Resources in Agricu ltura l 
Sc ientif ic Research , "  MOA , Cairo , Egypt , 
November 1983 . 

The annual inc rease in cot ton f i bers per feddan 
amounted to 0 . 14 met ric tons during the period 19 70- 198 1 .  
This ac counted for Egypt' s cons tant produc tion leve l of 
cot ton even t hough t he cult ivated area decreased . 

Yie ld per feddan for wheat , rice , peanut s ,  potatoes , 
onions , and oranges d id not s how cons i s tent increases or 
dec rease s ,  despite ef forts by the Minis t ry of Agricu lture 
( MOA) to regulate produc tion of t hose c rops . 

Beans , sugarcane , lent ils , sesame , and sorghum showed 
rea l decreases in y ie ld per feddan. For example , t he 
annua l reduc t ion in sugarcane amounted to 0 . 4 5  tons per 
feddan . 

Va lue of Agricu ltura l Products 

Table 9 gives e s t imates of t he va lue of agricultura l 
produc ts during the periods 1969- 1 9 7 1  and 1979-198 1 .  
Data reveals an increase f rom LE 1 , 048 mi l l ion to 
LE 2 , 984 mi l lion during those periods , an annua l rate of 
approx imate ly 9 . 7  percent . The va lue of p lant produc ts  
increased f rom LE  7 82 mi l lion to  LE  1 , 940 mi l lion by 
198 1 .  Field c rops constitute t he largest  proportion of  
t he va lue bot h  of plant products ( 80 percent for 
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TABLE 8 Changes in Produc t ion per Feddan for Major  
C rops ( 1 970- 1 9 8 l ) ( a) 

Annua l Averages 
Crop S tandard 

Deviat ion 1970 1981 1970-1981 

Wbeat 1 . 16 1 . 39 1 . 36 
Corn +0 . 01 1 . 59 1 .  72 1 . 59 
Rice 2 . 28 2 . 34 2 . 2 7 
Sorghum -0 . 02 1 . 7 5 1 . 58 1 . 64 
Beans +0 . 0 1 0 . 92 0 . 87 0 . 95 
Lentils  -0 . 04 0 . 70 0 . 43  0 . 61 
Cotton +0 . 14 5 . 48 7 . 14 5 . 90 
F l ax  +0 . 03 2 . 43 2 . 79 2 . 58 
Peanuts 0 . 89 7  0 . 899 0 . 87 2  
Sesame -0 . 02 0 . 49 0 . 4 1  0 . 47 
Soybean +0 . 08 0 . 31 1 . 19  0 . 70 
L inseed +0 . 0 1  0 . 45 0 . 5 1 0 . 49 
Sugarcane -0 . 45 3 7 . 29 34 . 14 3 5 . 72  
Onion 6 . 84 8 . 3 3  7 . 95 
Potatoes 7 . 1 1  7 . 26 7 . 04 
Tomatoes +0 . 10 7 . 1 1  7 . 26 6 . 74 
Oranges 6 . 78 7 . 29 

( a) A l l  in tons except cotton, which is in metric tons . 

SOURCE : "Human and Material Resources in Agricu l tura l 
Sc ient i f ic Researc h , "  MOA , Cairo , Egyp t , 
November 1983 . 

1 969- 1 9 7 1 and 65 percent for 1979-198 1 )  and of agricul
tural produc ts as a who le ( 60 percent and 42 percent , 
respective ly ) . Of the f ie ld crop s , cot ton had the 
highest  va lue--LE 3 7 1  mi l l ion ( 29 . 5  percent of t he value 
of field crop s for the period 1979-198 1 ) . Corn ranked 
second with a va lue of LE 282 mi l l ion ( 22 . 5  percent ) ,  
fo l lowed by rice , LE 168 mi l l ion ( 13 . 4 percent ) ;  and 
wheat ,  LE 133  mi l l ion ( 10 . 6 percent) .  

Vegetables and fruits  fo l lowed field crops , with an 
average annua l produc t ion value of LE 439 mi l l ion for 
vegetables and LE 277 mi l lion for f ruit s ; the se cons t i
tute 22 . 6  percent and 1 1 . 7 percent , respect ive ly , of  
overa l l  field crop value for 19 79-1981 .  

The LE 266 mi l l ion va lue of anima l ,  pou ltry ,  and fis h 
produc ts was 2 5 . 4  percent of the 1969- 1 9 7 1  tot a l  cos t o f  
agricultura l produc ts .  I n  1979- 198 1 , t hat produc t value 
increased great ly to LE 1 , 044 mi l l ion , represent ing 
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TABLE 9 Value of Agricultural Production<•> 

1969-1971 1979-1981 
Product Averaae Percent Averaae Percent 

PLANT 782 74.6 1,940 74.6 

Field crops 624 .59 • .5 1,2.56 42. 1  
Vegetables 110 10 • .5 439 14. 7 
Fruits 46 4. 4 227 7 . 6  
Medicinal 2 0 . 2 18 0. 6  

AHlMAL AND POULTRY 266 2.5.4 1,044 3.5.0 

Aniaal .eat 126 12. 1 404 13 • .5 
Poult� meat 3.5 3.3 131 4. 4 
Other< ) 10.5 10. 0 .509 17. 1 

TOTAL AGIUCULTORAL 1,048 100. 0 2,984 100. 0 

(a) In millions of Egyptian pounds. 
(b) Includes milk, egg, fish, honey, wool. 

SOURCE: "Human and Material Resources in Agricultural Scientific 
Research," MOA, Cairo, Egypt, November 1983. 

3 5  percent of the total va lue of agricu ltura l produc t s  
for that period.  

EGYPT ' S  FOOD INDUSTRIES 

Ontil t he early 1950s , Egypt bad no stab le pol icy for 
the food indus t ry .  The few fac tories that exis ted were 
owned by foreigners , and mo st of t he produc ts  were con
sumed dome s t ic a l ly ; there were no p l ans for export . Many 
fac tories went out of bus iness  because t hey were unable 
to compe te with  imported produc ts . During the Second 
World War , 12 food canning factories bad been e s tab lis hed 
to can products for the Allies and the loc a l  marke t .  
Af ter t he war , imported canned food f looded t he Egypt ian 
market , and 11 of the 12 fac tories were c losed . Only the 
Kaba Factory survived , and today it is one of t he biggest  
food canning fac tories in  the country .  

I n  195 6 ,  with t he estab lis hment o f  the f irst  ministry 
of indus t ry , the government adopted a nat iona l indust ri
a l izat ion po l ic y .  In 195 7 ,  the first  f ive-year p lan for 
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industrial izat ion was re leased; that p lan cal led for t he 
estab l is hment of food indus tries . The government also 
e stab l i s hed t he Genera l Organizat ion for the F ive-Year 
P l an .  

Under that plan ,  prior i ty was given t o  indus t ries 
that had avai lable loca l resources , that produced 
dome s t ic a l ly needed produc ts , and that had a potentia l 
for export , espec ial ly to Arab regions . Preference was 
also given to labor- intensive indust ries . 

The first  f ive-year p lan inc luded 130 pro jec ts . 
Among the major food-re lated industries deve loped were : 

o The Edfina Company for Food Preservation 
o A canning and preservat ion factory in Tahr ir 

P rovince 
o A sard ine and shrimp fac tory in Damietta 
o The A l-Nas r  Dairy Company , with  f actories in 

Tant a ,  Mansoura , and I smailia 
o A sugar factory in Ed fu 
o The A l-Nasr Drying Fac tory in Sohag . 

T he second five-year p lan was deve loped in 1965  wit h 
5 0  mo re pro jec ts .  Two major problems faced the ambi tious 
first  and second p lans : poor coord inat ion among sectors 
and produc t ivi ty/ qua l i ty cont ro l re lat ionship s . 

o Poor coordinat ion among sectors : 

Poor coord inat ion between agricul tura l and 
industrial  sectors grea t ly l imited produc
t ion . 
Prices f ixed by government discouraged 
farmers f rom growing c rops in amounts needed 
by indust ry ;  the sugarcane indus t ry was 
espec ial ly hard hit . 
Some economic sec tors , especial ly the con
s t ruct ion industry ,  fai led to fu l f i l l  the ir 
ob l igat ions; the de l ay re sulted in termin
at ion of set p lans . Shortages of loca l funds 
and inc reases in prices of bui lding material s  
contributed t o  t he problem. 

o Poor Produc tivi ty/Qua l i ty Contro l Re lationships : 

S hortage of s ki l led labor af fec ted deve lop
ment of quality produc t s . 
The dependence of the economy on 
l abor-intensive indust ries af fected final 
produc t cos ts . 
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At present , Egypt ' s food industry inc ludes s ix major 
groups : sugar , bakery produc ts , drink and beverage pro
duc t s , oil seed proces s ing , mil k  and dairy produc ts , and 
food preservat ion and canning . 

The Food Industry ' s  Pos it ion among Other Industries 

The food indust ry in Egypt lead s all  ot her indus tries 
in terms of t he value of produc t s .  The tota l va lue of 
indust rial produc t ion in 1976 was about LE 3, 363. 7 mi l
lion. T he dif ferent sectors and t heir  contribut ions are 
as fo l lows : 

TABLE 10 Comparison of Va lue of Major Industries 

Food 
Text i l es and weaving 
Chemical 
Mac hine and me ta l lic 
Bui ld ing ( construct ion) 
P etro l 
E lect ric ity 
Mining 

Ki l l ion LE 

81 1 . 0  
7 54 . 2  
505 . 1 
501 . 5  
189 . 5  
444 . 1  
135 . 0  

23 . 3  
3363 . 7  

Percent 

24 . 1  
22 . 4  
15 . 0  
14 . 9  

5 . 6  
13. 3 
4 . 0  
0. 7 

roo:o 

SOU RCE : A. S .  E l -Nockras hy .  "Food Process ing in Egyp t : 
S tatus , Pro spects and Rec OIIIIDendat ions , "  report 
submitted to ASRT , Cairo , Egyp t ,  June 1980 . 

Changes in Size and Value 

Table 11 give s the s ize of produc t ion of major 
industrial food produc ts during t he period 1965- 1980 . 
Table 12 s hows the change in t he value of indus trial food 
produc ts during t he same period . 

The data reve als that the standard annual increase 
in t he va lue of industrial food produc ts , at the running 
cost , was about 10 . 8  percent . Not e  that agricu lture 
provides t he raw materials for industries ( food and tex
t ile ) that cont ribute 46 . 5 percent to the total va lue of 
a l l  local industrie s .  
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TABLE 11 Size of Production of Food Industries (1966-1980) 

Unit of 
Product Meaaureaent 1965 1970 1975 1980 

Sugarcane 1,000 ton 354 286 697 1,016 
Glucose 1,000 ton 33 39 36 40 
Blacltatrap 

aolaaaea 1,000 ton 32 48 60 74 
Chocolate candy ton 2,732 1,885 1,218 5,130 
Bakery products 1,000 ton 58 56 74 102 
Dried vegetables ton 3,189 4,036 4,907 6,619 
Fruit preserves ton 170 14 5 
T01111to sauce ton 994 1,239 2,872 5,240 
Canned leguaea ton 5,537 3,279 5,606 6,348 
Yeast ton 3,251 7,017 9,167 698 
Starch 1,000 ton 12 15 18 16 
Malt 1,000 ton 4 2 2 
Vinegar 11111ion L* 6 4 8 11 
Cottonseed oil 1,000 ton 148 116 157 196 
Shortening 1,000 ton 41 64 122 159 
White cheese 1,000 ton 116 165 121 162 
Processed cheese ton 4,108 7,679 9,165 1,535 
Pasteurized ailk 1,000 ton 20 29 41 52 
Canned fish ton 7,106 1,271 1,769 5,077 
*L • litera 

SOURCE: •auaan and Material Resources in Agricultural Scientific 
Reaearch,• MOA, Cairo, Egypt, Noveaber 1983. 

PRODUCTION-CONSUMPTI ON  GAP 

The s hortage of food is by far the mo s t  serious 
impediaent to development in Egyp t .  Egyp t' s 
ever-increasing dependence on iaports absorbs a large 
portion of the nat ion ' s foreign exchange inc a.e .  

Food Gap 

Food consumpt ion and food product ion data s how a 
cont inuous and widening gap in bot h quant ity and value . 
In 1960, the gap between food consumpt ion and food pro
duc t ion was 1 mi l l ion tons ; in 197 0, it was 1 . 7  mi l l ion 
tons , and by 1980, t he gap had inc reased to 7 . 4  mi l l ion 
tons . In contrast,  only 2 0  years ear l ier ( in 1960 ) Egypt 
was se l f-suf f ic ient in all c rops but wheat . 
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TABLE 12 Change in t he Value of Industrial Food 
Produc t s  ( 1965- 1980 ) ( a) 

Year Value 

1965 385 . 4  
1966 308 . 7 
1967 341 . 5  
1 968 368 . 3  
1969 435 . 2  
1970 482 . 8  
1971  485 . 6  
1972 302 . 6  
1973 563 . 6  
1974 614 . 8  
1975 708 . 0  
1976 7 78 . 0 
197 7 8 7 1 . 0  
1978 989 . 0  
1979 1 , 158 . 0  
1980 1 , 442 . 0  

( a )  I n  mi l l ions o f  Egyptian pounds at the running coa t .  

SOURCE : "Human a nd  Materia l Resources in Agricu ltural 
Sc ient if ic Researc h, " MOA , Cairo , Egypt , 
November 1983 . 

Table 13 s hows t he treme ndous burden on t he nat ional 
economy of t he value ( co a t )  of t he food gap . The va lue 

TABLE 13 Change in Va lue of Food Gap in Egypt , 
( l 960- 1980 ) ( a )  

ELEMENT 1960 1970 1 9 7 2  1974 

Product ion $4 , 20 1  $5 , 73 7  $6 , 035 $6 , 358 
Consumpt ion 4 , 35 1  5 , 92 1  6 , 38 1  7 , 078 
Imports 3 1 9  683 734 948 
Exports 169 499 388 228 

Gap 150 184 346 720 

( a) Values in mi l l ions of dol lars . 

1980 

$7 , 428 
9 , 298 
2 , 104 

234 

1 , 870 

SOURCE : "Human and Material Resources in Agricultura l 
Sc ient ific Researc h, " MOA , Cairo , Egypt , 
November 1 983 . 
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was $150 mi l l ion in 1960 , $184 mi l l ion in 1970,  and t hen 
reached the s hocking f igure of $1 . 9  b i l lion in 1980 ( a  
ten- fo ld increase in 1 0  years ) .  

Wheat makes t he major contribut ion to this gap . 
Wheat imports increased f rom $274 mi l l ion in 1960 to 
$5 54 mi l l ion in 1970 , t hen skyrocke ted to $1 , 180 mi l lion 
in 1980 , represent ing two- thirds of the food gap . 

The increase in t he food gap is due to many fac tors , 
some re lated to product ion and some to consumpt ion. Dur
ing t he 1970s , food produc t ion increased at an annua l  
rate o f  2 . 6  percent , more o r  less equal to t he popu lat ion 
growth rate . However ,  during t he same period , the aver
age increase in cons umpt ion rates  reached about 5 per
cent , nearly doub le the product ion rate ,  thus neces si tat
ing inc reased imports . 

Moreover ,  t he 1970s witnes sed a lowering of t he 
standards of product ion. The af teref fec ts  of t he high 
dam, especia l ly the increase in subsoil water leve l and 
t he degradat ion of soi l qua l ity , as wel l as t he lack of 
serious ac t ion for tec hno log ica l deve lopment , are among 
t he factors res pons ible for t his dec l ine . 

The inc rease in t he demand for food during the 1970s 
resulted f rom t he inc rease in t he populat ion , t he 
increase in per capita consumpt ion ( 5 12 kg in 1970 to 
63 6 kg in 1980 ) , and t he expans ion of t he food subs idy 
po licy , especia l ly for wheat , f lour , vegetab le oil , 
sugar,  and meat .  The consumpt ion pattern was also 
af fec ted by popu lat ion shif t s  from rura l  to urban areas 
and even wit hin rural areas .  F ina l ly ,  as noted earlie r, 
increase s in per  capita income ( due to the work in Arab 
count ries and higher Egyptian salarie s )  a lso af fected the 
consumpt ion patterns of some segment s of soc iety. 

The per capita share of imported food grew f rom $12 
in 1960 to $2 1 in 1970 to $50 in 1980 . The extent to 
which Egypt has become increas ing ly dependent upon 
imports of major agricul tura l commodities , especial ly 
s ince 1974 , is s hown in Figures 3 and 4 .  

Changes in the Consumpt ion o f  Food Commodit ies 

Wheat and Wheat F lour 

Consumpt ion increased from 4 . 48 mi l l ion tons in 1972 , 
to 7 . 42 mi l l ion tons in 1980 , to 7 . 8 7 mi l l ion tons in 
1981/ 1982 ( an annua l increase of 6 . 5  percent during the 
period 1972-1980 ) . 

Thi s increase was caused bot h  by the rise in popul
at ion and t he expans ion in t he government ' s  food subs idy 
po licy . Per capita consumpt ion was 1 1 7  kg in 1972 , 
1 7 1  kg in 1980 , and 1 7 9  kg in 1981/ 1982 ( t he re was an 
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FIGURE 3 Percent self-sufficiency, 1960-1980. (Youssef 
Wally. "Strategies for Accelerating Agricul
tural Development;• MOA, Egypt, July, 1982 . )  
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average annual per capita increase in consumpt ion of 
3 . 4  percent during t he overal l period , whi le t he popul
at ion increased by 2 . 55 percent ) .  Local product ion of 
wheat, which was 1 . 6 mi l l ion tons in 1972 , increased t o  
1 . 8  mi l l ion tons in 1980 ( an annual  rate of increase o f  
1 . 5  percent ) ;  at t he same t ime , wheat se lf-suf f ic iency 
changed from 56 percent in 1972 , to 25 percent in 1980 , 
to 26 percent in 198 1 / 1982 ( 1981-82 percent ages t hrough
out thi s  sec t ion are derived from Egypt ian Minis t ry of 
Agricu lture report , "Human and Materia l Resources in 
Agricu ltura l Sc ientific Research, " November ,  1983 ) . 

Corn (Maize) 

Local  needs inc reased from 3 . 2  mi l l ion tons in 1972 , 
to 4 . 5 mi l l ion tons in 1980 , to 5 . 2  mi l l ion tons in 
198 1 / 1 982 ( an annua l increase of 4 . 4  percent during t he 
period 197 2- 1980 and of 5 percent during t he period 
1972-198 1 / 1982 ) . As a result , Egypt , whic h was se l f-suf
f ic ient in corn in t he ear ly 1970s , experienced d rops to 
77 percent se l f-suf f ic iency in 1980 and 76 percent se l f
suf f ic iency in 198 1/ 1982 . 

Rice 

The increased consumpt ion--f rom 1 . 2  mi l l ion tons in 
197 2  to 1 . 6 mi l l ion tons in 1981/ 1982 , with more or les s 
constant produc t ion during t hose years--devastated ex
port s ,  which dropped f rom 426 , 000 tons in 1 97 2  to a mar
ginal leve l of 25 , 000 tons in 1981/ 1 982 . 

Beans 

In 1972 , Egypt was 150 percent se l f-suf f ic ient in 
fava beans . The e st imated 361 , 000 tons produced in 1972 
dec reased to 234 , 000 tons in 1975 , t hen to 213 , 000 in 
1980 . Succes s ful deve lopment programs in 1981/ 1982 
brought t he product ion up to 3 54 , 000 tons . 

Sugar 

Egypt was se l f-suf f ic ient in sugar unt il the early 
1970s , when t he count ry great ly inc reased its importat ion 
of sugar . In 1973 , 36 , 000 tons were imported ; i mports 
by 1981/ 1982 had in�reased to 603 , 000 tons . Local con
sumption inc reased from 577 , 000 tons in 1972 to 1 . 03 
mi l l ion tons in 1980 , to 1 . 2 3 mi l l ion tons in 1981/ 1982 
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( an annual inc rease of 7 . 5  percent ) .  Because produc t ion 
leve ls of thi s  strategic commodity did not increase , 
Egypt was on ly 5 7  percent se l f-suf f ic ient in 1980 and 
5 1  percent in 1981/ 1982 . The per capita share of sugar 
in 198 1 / 1982 reac hed 28 kg , one of t he highest rates in 
deve loping countries . 

Vegetable O i l  

Cottonseed was and stil l is the ma j o r  source o f  vege
table oil  in Egyp t .  Oi l product ion is t ied to government 
po licy on cot ton cul t ivat ion . Because cot ton cul t ivat ion 
bas remained re lat ive ly unchanged during t he pas t  
20 years , only about 100, 000- 120, 000 tons o f  cottonseed 
oil  have been produced annual ly ,  even t hough oil  mi l ls 
have peen modernized to minimize losses . 

Egyp t ,  which was se lf-suf ficient in t his commod ity 
in t he early 1960s , is now produc ing only 25 percent of 
its local needs . Egyp t ' s oil consumpt ion in 1980 
amounted to 430, 000 tons and is expec ted to reac h 
947 , 000 tons in t he year 2000. Soybean oil  increas ingly 
is be ing used to aeet the demand for cooking oil . 

Vegetab les and Fruits 

Egypt is se l f-suf fic ient in fresh vegetable and f ru i t  
product ion and is expected to stay t hat way unt i l  t he 
end of the century . 

Anima l  Protein 

Livestock and poultry meat , as wel l as fish,  eggs , 
and dairy produc t s , make up this category . Consumpt ion 
of t he se commodities bas risen to the point that t he 
demand cannot be met even when loca l produc t ion is co� 
bined wi th  import s . The increased consumpt ion of anima l 
protein is due to t he per capita income increase and 
urbanizat ion and popu lat ion growt h. 

Local demand for red meat was 335 , 000 tons in 1972 , 
464 , 000 tons in 1980, and 526 , 000 tons in 1981 / 1982 
( 4 . 6 percent annual inc rease throughout t he overa l l  
period ) . Local  produc t ion was 296 , 000 tons in 1972 , 
which inc reased to 3 54 , 000 tons in 1980 ( a  2 . 36 percent 
annual increase ) .  Se lf-suf fic iency dec reased from over 
9 5  percent in 1972 to 69 percent in 1981/ 1982 . 

The 198 1 / 1 982 per capita share of red meat averaged 
12 kg ; of pou ltry meat , 3 . 5  kg ; of fish,  4 . 7 kg ; and of  
mi lk , 56 kg . 
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Figure 5 represents t he c hange in per capita produc
t ion and ut i l izat ion of wheat , maize , sugar , and rice . 
Figure 6 i l lustrates t he change for anima l produc t s .  

Figure 1 i l lus t rates t he percentage o f  increase in 
t he per capita use of wheat , sugar , maize , pou ltry , dairy 
produc ts , and fish during t he years 1974- 1980. 

Food Subs idy 

Government po lic ies have cont ributed to increased 
cons umpt ion . The Egypt ian Mini stry of Supp ly maintains 
a food sub s idy and rat ion sys tem that provides food at a 
low co st to consumers . This  system, which was d irected 
main ly to urban consumers wit h  l imited incomes , has been 
expanded to rura l areas . I t  c�rises t hree bas ic pro
grams : unl imited provis ion of subsid ized wheat , rat ion
ing of other subsidized food , and food pr ice controls . 

Wheat in the form of bread is sold to consumers in 
unl imited quant i t ies at highly subsidized price s .  Seven 
loaves we ighing 1 kg eac h are so ld for the price of 
1 p iastres  { PT ) . F lour is avai lable in unl imited quan
t it ies at 13 . 5  PT per kg . 

Four commodit ies--sugar , tea , cooking oil , and 
rice--are inc luded in the government rat ions and can be 
purchased in the ir rat ioned quant ities at subsid ized 
price s .  Add it iona l amounts can be purchased from pub lic 
and private stores at higher prices . Subsidized meat 
a l so can be purc hased in rat ioned amounts . 

The food sub sidy system of Egypt is expensive , and 
amounted to LE 1 . 1 bi l l ion in f i scal y�ar 1980 
( Table 14 ) .  As t he populat ion grows , subs idy cos t s  wi l l  
a lso grow, even i f  present per capita consumpt ion rates 
do not . 

EGYPT ' S  NUTRITIONAL STATUS 

As we have observed in previous sect ions , food pro
duc t ion in Egypt is falling behind populat ion growt h ,  
despite a l l  nat iona l ef forts t o  reverse t he trend . The 
provis ion of enough food ( calories ) simp ly to meet mini
mum human energy needs is not suf f ic ient . Food of ade
quate quality that suppl ies enough prote in is also 
required for norma l body maintenance and func t ion ; i t  
must also support growt h, maturat ion , pregnancy and lac
t at ion needs ,  and assist  in t he recovery f rom s icknes s .  
Not only do episodes of ma lnut rition permanent ly scar the 
phys ical and mental capab i l i t ies of c hi ldren , they a l so 
af fec t  the healt h ,  stamina , and produc t ivity of the adu l t  
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FIGURE S Per capita produc t ion and ut i lizat ion of 
wheat , ma ize , sugar , and rice ( ki lograms 
annual ly )  1960- 1980. (Youssef Wal ly .  
" St rategies for Acce lerat ing Agricultural 
Deve lopment , "  MOA , Egypt ,  Ju ly ,  1982 . ) 
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FIGURE 6 Per capita production and utilization of meat 
and animal products (kilograms annually) 
1960-1980 . (Youssef Wally. "Strategies for 
Accelerating Agricultural Development," MOA , 
Egypt, July, 1982 . )  
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FIGURE 7 Percent increase in per capita ut i l i zat ion ,  
1974- 1980 . (Yous sef Wal ly.  "St rategies for 
Acce lera t ing Agricultura l Deve lopment , "  MOA , 
Egypt ,  Ju ly , 1982 . )  
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TABLE 14 Egypt ian Government Budget for Food Sub s idies 
CY 197 9 , FY 1980-8 1 ,  and FY 1981-82 ( a )  

C01111l0d ity Expenditure 
( in mi l lions of Egypt ian pounds )  

1979  1980-8 1 1981-82 
Budaet Budaet Bud set 

Wheat and flour 588 . 2  7 76 . 0  845 . 5  

Maize 50 . 4  104 . 0  152 . 7  

Fava beans 12 . 7  19 . 8  33 . 0  

Lent i l a 14 . 1 18 . 5 3 1 . 8  

Edib le o i l s / tal low 200 . 1 2 3 1 . 4  2 3 1 . 0  

Meat , pou ltry ,  f ia h  4 1 . 5  92 . 2  148 . 2  

Sugar 44 . 4  224 . 0  13 1 . 4  

Tea 54 . 6  2 6 . 5 34 . 7  

Rice 41 . 0  52 . 5  

Sesame , he lava , 
margarine 24 . 8  26 . 3  3 1 . 5  

Admini strat ive Coa t  a 6 1 . 1 l 1 . 4  

Subtotal 1 , 030 . 8  1 , 620 . 8  1 , 703 . 7  

Prof its  -44 . 5 - 12 . 0  - 14 . 2  

Rat iona l izat ion 
Measure a 89 . 7  0 0 

Subtotal - 134 . 2  - 12 . 0  - 14 . 2  
Total 896 . 6 1 , 608 . 8  1 , 689 . 5  

( a) In 1980 the gove rnment moved from a calendar year 
( CY )  to a fi scal year ( FY )  budge t .  

SOURCE : "Human and Material Resources in Agricul tura l 
Sc ient i f ic Researc h , "  MOA , Cairo , Egyp t , 
November 1 983 . 
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population. Yet Egyp t ' s c rop-growing area of on ly 4 per
cent of its total land mass is expected to feed and 
c lothe a popu lation that reac hed 4 5  mi l l ion in 1982 . 

There is no s ing le or simple  so lut ion to the problem. 
Coordinated and intens if ied government ef forts and , mo s t  
important ly , awarenes s  b y  a l l  sec tors of soc iety of the 
d imens ions and consequences of t he problem are vital to 
the deve lopment of rea l i s t ic solut ions . 

Consumpt ion Pat terns 

The dai ly food supplies avai lable for human consump
t ion in Egyp t are g iven in Tab le 1 5 .  Anima l sources , 
inc lud ing meat ,  mi lk , eggs , and fish , supply 15 percent 
of t he total protein . Cerea l grains supp ly more than 
70 percent of the consumed protein .  Legume s  supply about 
5 percent of t he tota l protein. 

Any program aimed at providing adequate high-qual ity 
protein must cons ider three key factor s .  Firs t ,  with 
respect to supp ly , int ensif ied efforts must be made to 
improve produc t ion of convent iona l protein sources and 

TABLE 15 Dai ly Food Supplies Avai lab le for Human 
Consumpt ion in Egyp t { Grams/ Person/Day )  

Food CoBDOd ity 

Cereal s  
Starc hy food 
Sugar and sweets 
Legume s 
Vegetables 
Fruits 
Meat 
Fish 
Mi lk  
Eggs 
Fats and oi l 

Total  ca lories 
Tota l fat 
Total  protein 
Anima l protein 

1970 

588 
34 
56 
2 3  

238 
1 12 

25 
8 

136 
4 

20 
2 , 878 

4 7 . 3  
8 1 . 1 
10 . 3  

1980 

668 
53 
74 
2 1  

3 16 
157  

34 · 
12 

202 
5 

23 
3 , 390 

5 6 . 2  
95 . 6  
14 . 5  

SOURCE : O .  Ga la l ,  Harrison , G . G . and Abdou A. "MBF : 
Impac t on Soc ioeconomic and Hea l t h  S tatus , "  
Univers ity o f  Arizona , Tucson , Arizona , · July 
1985 . 
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to prevent unnecess ary los ses in t he product ion proces s .  
New and unconvent ional protein sources that appeal to 
Egypt ian tastes s hould be exp lored . Second , with  respec t 
to consumption , efforts must be made to improve dis t ri
but ion and extens ion services .  Nutrit ion educat ion pro
grams and inc reased public awarenes s  of the need to 
minimize waste are also vita l .  Fina l ly ,  appropriate 
tra ining and research fac i l i t ies and management systems 
must be e s tab lished to st rengt hen t he inst itut ional 
f ramework and to provide the tec hnical educat ion and 
t raining needed to deal with  Egyp t ' s  nutrit ion problems . 

Food consumpt ion patterns are dis t inct ly dif ferent 
in urban and rura l areas . Bread is a staple  of t he 
Egypt ian diet . Eighty three percent of a l l  fami lies con
sume wheat bread ( urban , 93 percent ; rura l ,  6 7  percent ) ;  
20 percent of a l l  fami lies consume bread made of wheat 
and maize f lour , with more rura l fami l ies t han urban 
dwe l lers eat ing thi s  type of bread . Only about 0 . 5  per
cent of fami l ie s , most ly f rom t he rural areas , eat corn 
bread occasiona l ly supplemented by okra or fenugreek 
seeds . 

A l l  Egypt ian fami l ies consume sugar . In rural areas , 
sugar is used primari ly in tea . Honey , j am, and mo lasses 
are muc h les s frequent ly consumed . Fresh mi lk is con
sumed more frequent ly in urban areas , and fermented mi lk 
i s  used more frequent ly by rura l populat ions . Skimmed 
c heese is more popular in rura l areas . Fava beans are 
t he major legume in the Egypt ian diet and are eaten by 
about 64 percent of al l fami l ie s .  The average dai ly con
sumpt ion of vegetables and fruits is about 425 grams . 

Table 16  compares the per capita food supp ly in Egypt 
to typica l figures for deve loped and deve lop ing coun
t r ie s .  

Nut ritiona l Prob lems 

For t he past  30 years , t he Egypt ian Mini stry of  
Health  (MOH) has he lped fund nut ritiona l surveys , most 
of which were conduc ted on scattered groups or communi
t ies . The se surveys have pointed up the country ' s nut ri
t iona l problems . 

Ma lnut rition 

A nutritiona l status survey conduc ted in Cairo in 
1956- 19 5 7  found that t he birth we ight of Cairo chi ldren 
was higher than western averages , but that the growt h 
curve ( he ight or we ight ) began to s how s igns of retarda
t ion as early as the third mont h of life . By the end of 
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TABLE 16 Per Capita Food Supplies in Egypt Compared with Typical 
Values in Developed and Developing Countries 
(Graaa/Peraon/Day) 

Food CoiiiDOdity Developed Developing Egypt 

Cereals 
Starchy food 
Sugars and sweets 
Pulaea/leguaea 
Vegetables /fruita 
Meat 
Fish 
Milk 
Eggs 
Oil 

Countries 
( 1974 ) 

326 
312 

88 
16 

364 
151 
190 
570 

30 
49 

Countries 
( 1974 ) ( 1974 ) 

386 633 
195 35 

30 63 
49 26 

184 386 
30 26 
11 8 . 8  
79 138 

2 . 7  3 . 6  
11 23 

Total Calories 
Total Protein 
Animal Pro tein 

3 . 050 
90 
40 

2 . 150 3 . 122 
58 86 . 8  

9 10 . 7  

SOURCE: O. Galal . Harrison .  G.G. and Abdou A. "MBF: Impact on 
Socioeconomic and Health Status ." University of Arizona . 
Tucson . Arizona . July 1985 . 

the second year , the average Cairo chi ld weighed 7 pounds 
leas and measured 12  cent imeters less than t he Iowa 
growt h standards . The re tardat ion begun in infancy is 
not overcome , but cont inues into schoo l age and adul t
hood . 

Three nut ritiona l surveys have been conduc ted at the 
nat ional leve l during t he past  5 years . A Mas s achusetts  
Inst itute of Techno logy-Cairo Univers i ty pro j ec t  in  19 7 9  
col lec ted anthropometric data for chi ldren up to 5 years 
of age from 17  governorates . The study used the Gomez 
nut rit iona l system. App lying this system,  the f indings 
were : in Lower Egypt 34 . 8  percent , 2 1  percent , and 
2 7  percent of t he c hi ldren were cons idered to be 1 °  
(mi ld ) , 2 °  (moderate ) ,  and 3 °  ( severe )  ma lnourished com
pared to 38 . 2  percent , 14 . 8  percent and 3 . 3  percent , 
respect ive ly , in Opper Egypt . 

Some striking dif ference in ma lnut rition leve ls were 
observed in various governorate s .  The lowest  leve l was 
found in Kaf r E l-She ikh Governorate , where 70 . 3  percent 
of the c hi ldren were cons idered norma l ,  and only 8 per
cent were 2° and 3° ma lnourished . In contrast , in the 

( 1980) 

668 
53 
74 
21 

473 
34 
12 

163 
5 

23 

3 . 390 
96 
15 
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Sharkia Governorate , only 3 . 9  percent of the chi ldren 
were found to be of normal we ight for t heir age , and 
7 6 . 0 percent were 2° and 3° malnourished . 

Other surveys of pre schoo l malnutrit ion c learly 
revealed that  malnut rition stat i s t ic s  are re lat ive ly 
independent of urban-rural inf luences .  Ma lnutrition was 
lowest in sma ll  c i t ies { except for a specia l group of 6-
to 7 2-month-old upper income chi ldren in a private 
nursery school in Cairo ) ; it  was highe s t  in rural areas 
in Upper Egyp t .  However ,  t hese dif ferences were quite 
sma l l  and the inc idences of 1 ° , 2° , and 3° malnut rition 
in t he total representat ive samp le were 3 8 . 5 percent , 
8 percent , and 0 . 8  percent , respec t ive ly . Corresponding 
values for t he nursery sc hoo l were 14 percent , 0 . 5 per
cent and 0 . 0  percent . Ma lnut rition data baaed on Water
low Clas s  measurements {weight- to-he ight , ignoring age)  
show genera l popu lat ion inc idences of  stunt ing {we ight 
is normal for height but he ight is  be low average for 
age) , was t ing {we ight is markedly be low expected for 
he ight and age ) , and stunt ing-wast ing combined to be 
20 . 8  percent , 0 . 3  percent , and 0 . 3  percent , respec t ive ly , 
compared to 1 . 1 percent , 0 . 1 percent , and 0 . 0  percent· for 
t he nursery school chi ldren . 

Anemia 

Anemia is a major pub l ic health problem in Egypt . 
I t  is common among c hi ldren and pregnant and lac tat ing 
mothers in bot h  rura l and urban areas . Anemia in Egypt 
is thought to be due to the interac t ion of ma lnutr i t ion 
and infec t ion . 

One Cairo study found anemia and rickets  to be the 
maj or nut rit iona l defic iency di sease s .  Anemia 
{ i . e . , hemog lobin [Hb ] leas than 10 g/ 100 ml)  was found 
in 90 percent of pregnant women , 70 percent of lactat ing 
women , and 80 percent of chi ldren under 2 years of age 
{ hemoglobin norm in 1 1  g/ 100 ml) . N inety-six percent o f  
the anemia in both  mothers and chi ldren was of the hypo
c hronic microcytic  { iron def ic iency) type , and 5 percent 
was of the mega lob last ic { fo l ic ac id def ic iency) type . 

Hemoglobin concentrat ions of leas than 1 1  g/ 100 ml 
were observed in 90 percent of the 4- to 6- month o ld 
infanta stud ied . The inc idence of low Hb leve ls was 
highe r  for boys than for girl s ,  for art if ic ia l ly fed than 
for tota l ly breaat fed infanta ,  and for infanta of anemic 
mothers than for infant a of nonanemic mothers . 

A 1978 nat iona l nut rit ional survey on pre schoo l 
chi ldren 6- to 7 2-montha old found the preva lence of 
anemia highest  in rura l areas . Among the low soc io
economic aubaample groups surveyed in Cairo , G iza , and 
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Alexandria,  anemia was more preva lent than in ot her urban 
areas . Anemia is mast prevalent in t he rural areas of 
tbe Behe ira , Giza , E l-Fayua , Beni-Suef , and E l-Menia 
Governorates . Chi ldren of high soc ioeconomic leve l 
fami lies showed a preva lence of les s than 17  percent . 
Smal l  c i t ies a lso s howed low preva lences of anemia .  

Anemia i s  highe s t  in the 1 2  t o  23 mont hs age group , 
t ben decreases with increas ing age . 

Kotbers in rura l areas have a high inc idence of 
anemia , t he highest being in large vi l lages , fol lowed by 
rura l Opper Egypt and rura l Lower Egypt . Orban popul
at ions genera l ly have t he lowe s t  inc idence of anemia . 
Women from the lower soc ioeconomic populat ion of Alexan
dria have t he highest  inc idence of anemia .  

Anemia among school chi ldren has ·been quant if ied only 
at t be governorate and c ity leve l s .  The reported inc i
dence of anemia in both  urban and rura l areas ranged from 
58 to 7 3  percent among ages 6 to 12 , and 20 to 43 percent 
among teenagers , 12 to 18. Anot her study found the pre
valence of aneaia among primary schoo l c hi ldren ( 6- 12 
years ) to be 2 7 . 7 percent ; among preparatory school s tu
dents ( 12- 15 years ) ,  t be prevalence dropped to 1 8 . 7 per
cent and dropped again to 13 . 8  percent among secondary 
schoo l s tudents ( 15- 18 years ) .  

&icke ts ( Vi tamin D Def ic iency )  

A 1 9 6 5  survey o f  preschoo l c hi ldren found that the 
prevalence of rickets varied from 1 1  to 14 percent . 

In a 1978 nat iona l nutrit ion survey , interviewers 
e lic i ted the presence or absence of six read i ly obse rv
able c linical s igns . common ly as soc iated with vitamin D 
def iciency,  whic h ,  in genera l ,  af fec ts the deve lopment 
e spec ial ly of t he long bones , but also may produce 
enlargement of the liver and sp leen . The se signs were 
c raniotabes , frontal bos s ing , rachitic ros ary or de formed 
chest , enlarged wrist or doub le mal leo i ,  leg deformity 
( bowing) in c hi ldren 12 months or o lde r ,  and open 
anterior fontenne l in chi ldren 24 months or o lder.  The 
finding of only one of t hese s igns in a child is insuf
f icient to diagnose vi tamin D def iciency ; two or more 
s igns conf irm def ic iency.  
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USI.UCB AID DIVBLOPIIDT USOUilCIS Dl POOD ,  
AG&ICULTUU , AID ltOT&ITIOR 

Egypt ' s  agricultura l prob lea-solving capabilities 
re s t  with the Agricultura l &esearch Centre (ARC ) in t he 
Ministry of Agriculture (MOA) , the univers ities with 
faculties of agriculture , the Academy of Scient ific 
Research and Tec hno logy (ASRT ) , the Nat iona l Research 
Centre (NRC ) , t he Water &esearch Cent re , t he Mini stry of 
Irrigat ion , and the Desert Research Inst i tute . Human 
nutrit ion research is  conducted by the Nutrit ion Ins t i
tute of the Ministry of Health (MOB) and the NRC . 

Support for agricultural research and techno logy for 
1 983/ 1984 came from the Government of Egypt for the 
Agricultural and Water Researc h Centres (LE 40 , 470 , 000 ) ; 
external agency fund s for the NRC (LE 6 , 2 1 1 , 000 ) ; Uni ted 
States PL-480 funds ( $2 , 985 , 000 for the life of 15  pro
j ec ts ) ; and other donors ( $483 , 075  for the life of 26 
pro j ec t s ) . Support for nutrit ion research came as a part 
of funds al loc ated by mu l t iple resources for healt h 
deve lopment in Egyp t .  The Government of Egypt , the 
United States , other bi latera l and multilatera l donors , 
and private vo luntary organizat ions have supported recent 
ongo ing pro jec t s  tha t  broad ly addres s  health-re lated 
is sues . 

Nat ional goal s  for agricul ture are determined by the 
mini stries of Planning , Agriculture , and Irrigat ion , and 
by the ASRT . Health and nut rition goal s  are determined 
by the mini stries of Hea lth and Planning , and by t he 
ASRT .  

Sc ience and tec hno logy priorities inc lude s trengthen
ing planning capabi litie s ,  improving technology del ivery 
services , improving the management of resources ( ground
water ,  farm mechanizat ion , land use ,  and energy ) and 
increasing commodity produc t ion ( food grains , winter 
vegetab les , spec ialty f rui ts , and l ive stock) . Priorities 
are also given to the coord inat ion and integration of 
hea lth research with the environmenta l , food , agricul
tura l ,  nutrition , and soc ioeconomic sc iences . 
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RE SEARCH AND DEVELOPMENT INSTITUTE S 

The predominant responsibi lity for agricul tura l 
research and extens ion in Egypt rests  with the Agricul
tura l &esearch Center (A&C) in the MOA. In addition , 
research of direc t or indirect interest to agriculture 
is conduc ted wi thin the Ministry of Irrigat ion , the AS&T , 
and the univers ities . 

The Agricultura l &esearch Centre 

The A&C conduc ts i ts work through 13 research 
institutes located in Cairo . They are : 

0 Agricultura l  Economics 0 P lant Pathology 
0 Agricultura l 0 P l ant Protec tion 

Mechanizat ion 0 Serum. and Vacc ines 
0 Anima l Health 0 So il s  and Water 
0 Anima l  Product ion 0 Cotton 
0 Anima l &eproduc tion 0 Field Crops 
0 Hort iculture 0 Sugar 

The staf fs  of these inst i tutes inc lude near ly 400 
Ph . D. s ,  more than 1 , 100 M. Sc . s ,  and nearly 1 , 300 B . Sc .  
graduates in 1983 . 

Thirty-one commodity-oriented research s tat ions 
located in various eco logical and agricultural zones pro
vide re search fac i l ities . The regional areas , each wit h  
three t o  seven stat ions , are Alexandria and t he North 
Coast , the New Lands , the North De lta , the Middle De lta , 
the South and East Deltas , Midd le Egypt , and Upper Egyp t .  

Total staf fing o f  the se stat ions inc ludes 125 Ph . D . s ,  
3 6 1  M. Sc . s ,  and 238 B . Sc . s .  Staff a t  these s tat ions are 
members of the various research inst itutes in Cairo , and 
Cairo-based staff conduct most of their f ie ld research 
at these stat ions . One of the stat ions in each of the 
seven regions is des ignated as the regional stat ion cen
ter and has a reg ional director and adminis trat ive staf f .  
A strong connect ion has been maintained between t he 
research stat ions and the inst itutes . The stat ions are 
usual ly as sociated with a produc t ion far., which provides 
land for researc h.  

The agricultural produc t ion act ivity has been trans
ferred from the General Aut hority for Agricultural Pro
duc tion to the Divis ion of Experiment Stat ions and Pro
duc t ion in t he A&C . There are about 2 7 , 000 feddans in 
farms for use in the produc tion of various types of 
seeds , nursery fruit  trees , and some l ivestock.  The seed 
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operat ions are geared to hand le breeders ' seed , founda
t ion seed , and some certif ied seed . Moet of the cert i
f ied eeed is produced on growers ' farms . That eeed is 
owned by the farmer and an incent ive price is paid for 
ita  product ion. 

Agricu ltura l extension , whic h ,  for purposes of the 
current study , can be cons idered a component of researc h  
and tec hno logy , i s  adminis tered by a deputy director o f  
t he ARC , thus e trengthening the as sociat ion between 
research and extens ion . That  as soc iat ion baa been fur
ther fort if ied by a d irect ive that requires research 
staf f of the A&C to devote part of their t ime to exten
s ion act ivit iee . F ie ld pereonne l are admini strat ive ly 
under loc a l  government and perform regulatory and service 
funct ions as we l l  as extens ion educat ion. 

Univers ity Reeearch in Food and Agricul ture 

Thirteen univers it ies in Egypt have facul t ies of 
agriculture : Ain Shams , Alexandria , Aa auit , Al Azhar , 
Beni-Suef , Cairo , E l-Fayum,  Kafr E l- She ikh ( Tanta) , 
Mansour& , Kinia , Kenuf ia ( Shebin E l-Kom) , Suez Canal , and 
Zagazig . 

The se univers it ies conduc t agricul tura l research ,  
primari ly through t heir graduate students .  Some staf f 
members who are teac hing assi stant s have joint appoint
menta with t he ARC and may be pursuing graduate studies 
using ARC fac i l i t ies . The ARC doee not support research 
by facu l ty ,  a l t hough some profes sors are ab le to obtain 
fund ing through fore ign donor agenc iea--USAID and the 
PL-480 program in the United States , among others . 

Through USAID support , research pro jec t s  are funded 
in Egypt ian univers ities , some invo lving l inkages with 
U . S .  univers i t ies . The funded pro jec t s  inc lude a wide 
variety of object ivee , such as contro l of p lant diseases , 
produc t ion of specific crops ( onions , gar l ic , bananas , 
forages , f igs ) , mi lk and meat product ion , mechanizat ion , 
and irrigat ion .  Some of the work may be published , add
ing to t he deve lopment and disseminat ion of sc ient i f ic 
knowledge ; however , there is no organized sys tem for the 
d e l ivery of university-deve loped informat ion to users . 

Academy of Scientif ic Research and Tec hno logy 

The ASRT , in add it ion to other act ivi t ies , supports 
research d irec ted toward agricu l tura l problema t hrough 
i ta Counc i l  on Food and Agriculture . The Counc i l  also 
has deve loped a five-year p l an for agricu l ture . The 
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agriculture program is a major priori ty of the ASRT . 
However ,  the Counc i l  bas no research staff and thus 
ac hieves its ob j ec t ives through f inanc ial support of 
other organizat ions . Of the e ight somewhat autonomous 
research organizat ions under the ASRT , the NRC and the 
Inst i tute of Oceanography and Fisheries conduc t research 
on food , agriculture , and nut rition .  

The Nat iona l Research Centre 

The NRC conduc t s  basic and app l ied research in 
natural sc iences . It  is organized into five programs , 
one of which is food and agriculture . These programs 
are funded by several sources . Ten laboratories are 
current ly engaged in food , agriculture , and nutrition 
research.  More than 600  eap loyeea ,  240 of whom have 
Ph . D . a ,  work in these laboratories . Figure 8 is an 
i l lustrat ion of t hese NRC laboratories , their research 
interest , and the ir manpower .  

Ins t itute of Oceanography and Fisheries 

The Inst itute of Oceanography and Fisheries bas four 
ma in branches : t he Mediterranean Sea Branch at Alex
andria , with three stat ions ; the Red Sea Branch at 
Al-Ghardaga , wi th three stat ions ; the Inland-water 
Fisheries and Fish Culture Branch in Cairo , with four 
stat ions ; and the Shore Protec t ion Research Branch at 
Alexandri a ,  with two stat ions . The institute ' s  16 
department s cover all  bas ic and appl ied research .  The 
inst itute employs 490 persona , of which 188 are research 
staf f .  

Ministry o f  Irrigat ion 

The Water Research Centre , t he research agency of t he 
Minis t ry of Irrigat ion , is organized into 1 1  research 
inst itutes ; it  also bas a project for the Water Master 
P l an  and departments for technical t raining and for 
research services . The Water Master Plan studies mode l s  
for upper N i le f low rout ing , Nasser Lake reservoir oper
at ion ,  drainage , downstream water distribut ion . and 
changes in the Equatorial Lakes basin down to the Lake 
Albert out let .  

The Dra inage Research Inst i tute o f  the Water Research 
Centre stud ies drainage des ign for agricultural lands , 
inc luding re-use of drainage water , water management , aad 
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water logging and salinity cont ro l .  The Groundwater 
Research Inst itute gathe rs hydro logic data and stud ies 
the development and management of groundwater , the use 
and app l icat ion of groundwate r ,  and the protec t ion of 
groundwater f rom contaminat ion . The Water Research 
Centre is geared toward resolving prob lems in the storage 
and del ivery of water for agricultura l , industria l ,  and 
domest ic use . 

The Desert Research Inst itute 

The Desert Research Inst itute , af f i l iated with t he 
Minis t ry of Land Rec lamation ,  stud ies desert and land s 
deve lopment . The inst itute is organized into d ivis ions 
of water resources , soil  resources , p l ant produc t ion , and 
anima l product ion . It manages a 1 10- feddan experimenta l  
stat ion at Marriut i n  the Mediterranean littoral zone ; 
t here , s heep product ion , range management , hort iculture , 
rec lamat ion of saline soi l s , irrigat ion tec hniques , and 
t he use of s a l ine water for c rop product ion are stud ied.  
Another field stat ion is under deve lopment in the S inai . 
The inst itute has a staff of approximate ly 100 resear
chers and assis tant s , ha l f  of whom have Ph . D . s .  

RESEARCH AND DEVELOPMENT MANPOWER 

This sec t ion provides an analyt ical documentat ion of 
t he manpower that conduc t s  research in agriculture , food , 
and nut rition . I t  cons iders three major e lement s :  field 
of spec ial izat ion , in�t itut iona l af f i l iat ion, and t ime 
devo ted to research.  Two leve l s  of personne l are con
s idered : 

·
research staf f , which inc ludes a l l  Ph . D . s ;  and 

assistant researchers , which inc lude M. Sc . and B . S c .  
degree ho lders who assist  i n  research act ivi t ies . 

Personne l in agricul ture , food , and nut rition work 
in 10 areas of spec ial izat ion : 

o Soc iety and Economic s ,  which inc ludes agricul
tura l  economics , agriculture extens ion , and rura l 
soc iety . 

o Botany , which inc ludes p l ant phys io logy , p lant 
gene t ics , p lant d iseases , and p lant eco logy . 

o Soi l  Sc iences , which inc ludes soil biology , 
phys ics , c hemistry ,  mic robiology , and p lant nut r it ion . 

o Crops , which inc ludes plant produc t ion and 
cot ton techno logy . 

o Hort iculture , which inc ludes fruita and vege
tab les , and med ic ina l p lants . 
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o Aaricultural Pas t  aDd Plant Protect ion , which 
inc ludes economic insec t s , pes t ic ides , and bioc hemis try . 

o rara Kecbaniaat ion aDd Bnainaerina . 
o Ani-1 Produc t ion ,  wh ich inc ludes poultry pro

duc t ion and animal d iseases and protec t ion . 
o Food IDdustrias aDd Dairy Product ion .  
o Bu.an Rutrit ion , which inc ludes child hea lt h . 

Table 17 shows manpower d is t ribut ion among t he 10 
specialt ies . In 198 1 , total Egypt ian manpower involved 
in research in the areas of agricu l ture , food , and 
nut rit ion was 6 , 8 1 5 .  Support ing technical staff totaled 
7 , 501 . Agricu lture , food , and nut rition researchers con
st itute about 30 percent of a l l  t he sc ient i f ic manpower 
in Egy-pt . Rat io of researcher : research assistant : 
technical as s i s tants is 1 : 1 . 36 : 2 . 26 .  

TABLE 17 Manpower Distribution According to Specialty ( 1981) 

Specialty Researchers Research Assistants 
NO . % NO . i 

Animal product ion 752 22 . 7  738 
Pea t s  and plant 

protection 432 13 . 0  663 
Soil 427 12 . 9  721 
Botany 385 11 . 6  472 
Crops 380 11 . 5  564 
Fiber crops 354 10 . 7  516 
Food industry 306 9 . 2  311 
Society and economics 198 6 . 0  385 
Farm mechanization 33 1 . 0  43 
Human nutrition 45 1 . 4  100 

TOTAL 3 , 312 4 , 503 

SOURCE: "Human and Material Resources in Agricultural Scientific 
Research , "  MOA , Cairo , Egypt , November 1983 . 

Table 18 shows manpower distribut ion accord ing to 
sec tor.  More than 50 percent of  the researche rs are 
found in t he facult ies of agriculture . The ARC occupies 
second p l ace , wit h 2 1 . 5  percent of a l l  researchers . 
Facul t ies of veterinary med ic ine have 1 1 . 4  percent , . and 
the ASRT bas 7 . 5  percent , most of whom are in the NRC . 

Table 1 9  provides est imates of t ime al located for 
research by researchers at the facul t ies of agricu l ture , 

16 . 4  

14 . 7  
16 . 0  
10 . 5  
12 . 5  
11 . 5  

6 . 9  
8 . 5  
0 . 9  
2 . 2  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

M o r e  a n d  B e t t e r  F o o d :  A n  E g y p t i a n  D e m o n s t r a t i o n  P r o j e c t
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t he ARC ,  and the NRC . In Egypt , sc ient is ts  distribute 
the ir t ime among three maj or funct ions : researc h ,  teach
ing , and administration . Time devoted to research ranges 
from 40 percent for univers ity staff , where teaching 
occupies a good deal of the ir t ime ,  to 80 percent for the 
staff of t he ARC , who also have admini strat ive respons i
bi lity , and to more than 87 percent for t he NRC s taf f .  

tABLE 18 Manpower Distribution According t o  Sector ( 1981) 

Sector Researcher Research Assistant 
NO . I NO . I 

Faculties of Agriculture 1 , 838 55 . 5  1 , 731 38 . 4 
Faculties of Veterinary 371 11 . 4 312 6 . 9  
Agric . Research Centre 712 21 . 5  1 , 962 43 . 6  
Egyptian Academy (ASRT) 250 1 . 5  260 
Others 135 4 . 1  238 

TOTAL 3 ,312 4 , 503 

SOURCE: "Human and Material Resources in Agricultural Scientific 
Research , "  MOA ,  Cairo , Egypt , November 1983 . 

TABLE 19 Percentage of Time Devoted to Research ( 1981 ) 

5 . 8  
5 . 3 

Faculties 
of 

Agriculture 

Agricultural 
Research 
Centre 

Academy of 
Scientific 
Research and 
Technology 

Society and environment 41 . 6  80 . 8  90 . 0  
Botany 43 . 3  96 . 7 88 . 1  
Crops 39 . 6  82 . 0  90 . 0  
Pesta and plant protection 44 . 7  79 . 0  84 . 0  
Horticulture 47 . 1  84 . 3  90 . 0  
Food industries 43 . 0  70 . 7  84 . 9 
Animal production 40 . 2  66 . 5  83 . 2  

SOURCE: "Human and Material Resources in Agricultural Scientific 
Research , "  MOA ,  Cairo , Egypt , November 1983 . 
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CHAPTER III 

TB1 NATIORAL lliSJWlCB CBRTill ABD 
TBI MOllE ABD BETTER POOD PBOGIWI 

The cont inuing deve lopment of a soc iety depends 
large ly on the abi l i t ies of its  sc ient if ic and tec h
nological community . Resource avai labi l i ty ,  peop le ' s  
awarenes s  of the prob lems , the soc iety ' s  commi tment to 
growth and deve lopment , and the nature and extent of 
ex ternal inf luences are a l so important . But without the 
sc ient i f ic and technica l capabil ity to t rans form phys
ica l ,  bio logica l ,  and organizat iona l phenomena and 
re sources into act ivit ies that af fec t t he overal l  popu
lat ion , the potent ial for change gene ra l ly remains 
unrea l ized .  

Egyp t  is commi tted t o  deve lopment . Over the past 
30 years , the country has deve loped a s izab le and 
we l l-trained sc ient if ic community of more than 24 , 000 
K. Sc . s  and Ph . D . s in pure and app l ied sc iences who work 
in more than 200 research ins t itutes . Whi le exce l lence 
in institut iona l and ind ividual research has been 
ac hieved in many branche s of sc ience , the lac k of organ
i zed and systematic app l icat ion of knowledge to deve lop
ment prob lems has kept the sc ient if ic community on the 
periphery of the deve lopment process . . 

Historica l ly ,  the agricu ltura l sec tor has been a 
maj or cont r ibutor to t he Egypt ian economy and has 
const ituted one of the most  signi f icant sources of  
government revenue and fore ign exc hange . In t he ear ly 
1960s , Egypt was se l f-suf f ic ient in a l l  crops except 
wheat .  By t he ear ly 1970s , however ,  the re lat ive con
t ribut ion of agricu lture to government revenue and 
fore ign exchange earnings had begun to dec l ine . At that 
t ime , Egypt  imported food worth about LE 700 mi l lion .  
S ince t hen , Egyp t ' s economic situat ion has changed dra
mat ic a l ly .  Petro leum , remittances from wo rkers abroad , 
and tourism have become major sources of fore ign 
exchange . 

The d imens ions of the prob lem can be i l lus t rated by 
t hese 1980 fac t s : Egyp t ' s tota l food import reached 
LE 2 . 1 b i l l ion , se l f-suf fic iency in s t rategic food 

- 4 1  -
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produc ts dropped dra s t ica l ly ( see Table 20} , and agr i
cultura l growth was 2 percent , compared .to 8 percent for 
services and 30  percent for pe tro leum. It is  apparent 
tha t , unles s  dramat ica l ly new but real i s t ic s t rategies 
are fo l lowed , t he current gap be tween product ion and con
sumpt ion wi l l  doub le in lea s  than 15 years . Moreover , 
there must be an inc rease of approximate ly 60 percent 
over the current produc t ion leve l to atop the expans ion . 
A 1982 report on " S t rategies for Accelerat ing Agricul
tura l Deve lopment in Egypt" shows that inc rease s of this 
magnitude have been attained e l s ewhere in even s horter 
periods . None the les s , mass ive ef forts and strong 
nat ional commitment are es sent ial to achieving suc h  
growt h .  

SCIENCE AN D  TECHNOLOGY TO IMPROVE AGRICULTURE 

The Egypt ian sc ient i f ic community has begun to assume 
a leaders hip ro le in resolving the problems of food and 
agricu lture . Measures have been taken to br idge the gap 
be tween academic research on the one hand , and the prac
t ical needs of agricu lture and t he other sectors of the 
economy on the other.  

Research and deve lopment programs c lose ly linked to 
nat iona l  goa l s · can be succe s s ful  on ly when t hey provide 
resu l t s  use ful  to the targe ted community . To realize 
s uch resu l t s , t he d if ferent spec ia lt ies must  mesh in 
we l l-coord inat ed mu l t idisc ip l inary programs , under the 
guidance of an ef fec t ive research and deve lopment manage
ment sys t em. 

In 19 7 7 , a cooperat ive program known as the "App l ied 
Sc ience and Techno logy Researc h Program" was begun by t he 
Academy for Sc ient if ic Researc h and Tec hno logy (ASRT }  and 

TABLE 20 Percent of Self-Sufficiency in Major Food Products 

1960 
1980 

Wheat 

70 
25 

Maize Lentils 

94 
71 

92 
9 

Sugar Red 

114 
57 

Meat 

95 
75  

Poultry Dairy 

100 
65 

93 
62 

Fish 

95 
54 

SOURCE: "Strategies for Accelerating Agricultural Deve lopment in 
Egypt , "  A Concluding Field Report , ARCE Newsletter No . 119 , 
Fall 1982 . 
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the u . s. Agency for Internat iona l Deve lopment ( USAID) . 
It  had t he fo l lowing obj ect ives : 

o To demons t rate how sc ient i f ic and tec hnic a l  man
power re sources and re search inst itut ions can 
so lve press ing problema re lat ing to economic and 
soc ia l  deve lopment in Egyp t 

o To reorient Egypt ian re search and deve lopment 
management systems to address  problems requiring 
a mu l t idiscip l inary and mu lt i- inst itut iona l 
approach 

o To s t rengthen the ASRT , the Nat iona l Research 
Centre ( NRC ) , and other  Egypt ian research and 
deve lopment sec tors by providing tec hnical  
as s i s tanc e ,  instrumentat ion , and access to  
sc ient if ic and tec hnica l  informat ion resources .  

The program seeks to achieve these object ives large ly 
through a set of researc h ,  deve lopment , and demons t rat ion 
proj ec ts ,  each of which is a learning vehic le with spe
c i f ic goal s  and obj ec t ives . Over ly ing these pro j e� t s  is  
a management st ructure that views both the broad program 
purpose and the component s that comprise the program. 

Kore and Better Food (KBF ) , one of t he demonstrat ion 
pro j ec t s , was set up to exp lore ways to inc rease food 
produc t ion to meet t he ever-growing demand . I t  was 
des igned as a mu l t idiscip l inary , mu l t i- inst itut iona l pro
j ec t  covering food , agricu lture , and nutrition . I t  
operates under the aus pices of the NRC , which also plays 
a maj or role in imp lement ing t he pro j ec t .  

The ult imate goa l  of the KBF is t o  demons trate the 
role that sc ience and techno l ogy s hou ld p l ay in food ,  
agricu lture , and nut rit ion . The pro jec t  has four major  
objectives : 

1 .  To inc rease the produc t ivity of farm crops by 
us ing appropriate pract ices and s imp le techno lo� 
gies 

2 .  To deve lop an ef fec t ive interac tion mechani sm 
between Egypt ian sc ient i s ts and farmers that wi l l  
provide a be tter unders tand ing o f  the prob lems 
of t he rura l areas of Egyp t 

3 .  To deve lop NRC ' s  managerial ab i li ty to direc t 
re sources in a mu l t idisc ip l inary and 
mu l t i- inst itut iona l ac t ivity 

4. To assess the impac t of increased produc t ivity 
on the nut ritiona l and soc ioeconomic status of  
the target popu lat ion . 

The firs t  two chapters of this report des cribed the 
extent of t he problem and t he manpower and ins t i tut iona l 
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resources available to cope with i t .  This chapter docu
ment s how a researc h inst itute ( the NRC ) mo b i l i zed its  
sc ient i f ic and technica l manpower and ut i l i zed its  system 
to deve lop , imp lement , and ins t itut iona l i ze a mu l t i
disc ip l inary R&D program that serves t he nat iona l 
deve lopment priorities in food , agriculture , and nut r i
t ion. (The chapter does not inc lude technica l deta i l s  
of the imp lemented pro jec t s ; that informat ion is avail
able  in  ind ividua l reports on  t hose pro j ec ts . )  

THE NATIONAL RESEARCH CENTRE 

The NRC is t he large st  d ivers i f ied R&D ins t itute in 
Egypt . I t  is loc ated on a large campus in Dokki , ac ross  
the N i le and two ki lometers we st  of downtown Cairo . The 
ma in bui ld ing contains a centra l  management comp lex that 
inc ludes t he l ib rary and t he Nat iona l Informat ion and 
Documentat ion Cent re ( N IDOC ) , which are a f f i l iated with 
t he ASRT , conference and meet ing rooms , and four labora
tories . In add it ion to the main bui ld ing , the NRC campus 
a l so inc ludes t he B io l ogy Bui ld ing , the Chemi stry Bui ld
ing , the P i lot Plant , and workshops ; a l l  are NRC a f f i li
ated . The Sc ient i f ic Inst rumentat ion Centre ( SIC)  and 
the Nat iona l Inst itute of Standards (NIS) , bot h  a f f i li
ated with the ASRT , have separate bui ld ings on the NRC 
main campus . The phys ic s  department of NRC is loc ated 
in t he NIS bui ld ing . 

There are two of f-campus sec t ions : one inc ludes 
admini st rat ive of f ices ( f inance and pe rsonne l ) , and the 
other conduc ts  demons t rat ion research in suc h areas as 
solar energy , biogas , and protein f rom a lgae ; t here are 
a lso textile. and food tec hno logy buildings . 

History and Deve lopment of t he NRC 

The NRC as it exists  today is the resu l t  of f ive 
evo lut ionary st ages begun in 1939 when certain 
far-s ighted Egypt ian leaders , exposed to internat ional 
sc ient i f ic deve lopment , adopted t he idea of having a 
Nat iona l Researc h Counc i l  af f i l iated with the Cabinet . 
In 1940 , t he f irst  group of researc hers was sent to 
deve loped countries to study various research areas . 

The second stage began in 1953  when t he Permanent 
Counc i l  for Deve lopment of Nat iona l Produc tion was inte
grated into t he Nat iona l Researc h Counc i l  and became the 
Nat iona l Researc h Inst itute . I t s  ma in func t ion was the 
preparat ion of stud ies on such press ing problems as 
schistosomias i s , combat against anima l diseases , deve lop
ment of agricu ltura l  mac hinery , and exp lorat ion of under
ground water in the western desert . 
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the third s tage came in 1956 , when a pres identia l  
decree gave t he Inst itute independence a nd  i.-unity from 
government regu lat ioa . the Ins t itute ' s name was then 
changed to t he Nat iona l  Researc h  Centre , which became 
af fi l iated wit h  the President ' s  Of fice . In 1956 , some 
campus bui ldings were comp leted and t he first group of 
sc ient is t s  trained abroad joined tbe NRC , thus inaugur
at ing Egyp t ' s  first attempt to deve lop a generat ion of  
sc ient is t s  and spec ial i s t s  in  a l l  sc ient if ic areas . the 
ef fort inc luded tbe part ic ipat ion of univers ity profes
sors and an expanded program to send students abroad for 
graduate educat ion and training . While initia l  emphas is  
was on the basic sc iences , the increasing need to trans
form sc ient ific work into pract ical act ivities dictated 
that tbe NRC direct part of its ef forts toward problema 
of produc t ion and service s .  Succes s ful ind ividual 
ef fotts were reported , but they lac ked suf fic ient inst i
tut ional support to have an ongoing impac t .  

the fourth stage began in 1968 , when tbe NRC was 
reorganized to d irec t ita ef forts toward problema of 
nat ioaal economic deve lopment . the NRC was divided into 
seven re search departments : App l ied Organic Chemi stry , 
App l ied Inorganic Chemis t ry ,  Agriculture and Biology , 
Engineering , Pet ro leum and Meta l lurgy , Physic s ,  and 
Medic ine and Pharmaco logy. Eac h department had severa l  
laboratorie s spec ializing i n  spec ific aspec ts o f  t he sub
j ec t .  to encourage staf f to addres s  the prob lems of pro
duc t ion and services ,  t he NRC deve loped a Pro j ec t  Con
t rac ting System and tec hnical  training Programs . In 
1973 , t he NRC admini strat ion e s tab lished consu ltat ive 
counc i l s  with  the basic obj ec t ive of fostering inter
act ion among sc ient i s t s  and t he produc t ion and services 
sec tors . Members hip for the counc i l s  was drawn from 
among NRC researc hers , university profes sors , and tech
no logists  in the sec tors . the counc i l s  covered suc h 
aspec ts as p lant produc t ion , food indu stry ,  text iles , and 
c hemica l indust ries . 

the f i f t h  stage , which started in 1975 and cont inues 
today , is  marked by a bas ic red irect ion of NRC act ivitie s  
f rom " s e l f-oriented" research t o  "customer-oriented" or 
"user-oriented" researc h .  the goa l is to addres s  
nat ional needs more ef fective ly through sc ient i f ic and 
technica l researc h .  In 19 7 6 ,  t he NRC organized its  
deve lopment-re lated ac t ivi ties into seven major mu l t i
disc ip l inary programs : Food and Agriculture , tec hno logy 
trans fer ,  Health  and Environment , Ene rgy , Natura l 
Resources , Rura l Deve l opment , and Basic Researc h.  R&D 
management of fices ( inc lud ing a Programming Of fice , an 
O f f ic e  of Interna l Cont rac ts , an O f f ice of External Con
trac t s , and a Marke t ing Of fice ) were es tabl ished to sup
port and fac i l itate ac t ivit ies . In Augus t  1985 , t he NRC 
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management system was again reorgani zed to de legate 
aut hority to NRC staf f who received spec ialized t ra ining 
in R&D management . Figure 9 i l lust rates the current 
organizat ion of the NRC . 

At present , the NRC cons i s t s  of 12 departments and 
4 1  laboratories .  The research  staf f inc ludes 160 pro
fessors , 225 assoc iate professo rs , 3 1 8  researchers , 3 2 1  
re search as s i stants , and 3 6 9  researc h fe l lows . There are 
634 spec ia l assistant s , and 347 tec hnical as s i s tant s .  A 
total of 2 , 374 persona are invo lved in research act ivi
t ies ; the administrat ive staf f tot a l s  1 , 396 . 

Re search in Food , Agricu lture , and Nutrit ion 

In 1954 , the f irs t group of seven sc ient is t s  returned 
to t he NRC after rece iving degrees and spec ialized train
ing in England , Germany , and the Uni ted States . The 
first  fe l lows hips for B . Sc .  ho lders were granted in 195 5 .  
I n  June 1956 , a law was passed spec i fying that the func
t ion of t he NRC was to undertake basic and app l ied 
researc h in agriculture , indus t ry ,  and gene ra l health.  

In  195 7 ,  t he NRC was organized into four d ivis ions : 
Agricu lture , Phys ical  Sc iences , Chemis t ry ,  and Medic ine . 
The Agricu lture Department was composed of three labora
tories : Plant Protec t ion , Soil and Fert i l i zers , and 
Agricu ltura l  Techno logy . Other laboratories--Nutrit ion , 
Fat s and Oils , Dairy ,  and B ioc hemist ry--were estab l i s hed 
to deal with food problema . The fol lowing l i s t  of grad
uate study requirements for Egypt ian univers it ies shows 
t he areas of re search intere st in food , agriculture , and 
nut rition in 195 7 .  

1 .  P l ant Product ion and Protec t ion 
Stud ies on broomrape paras ite of fava beans* 
Nit rogenous requirement s of banana* 
Wheat res i stance to stem rus t* 

2 .  Anima l Produc t ion and Protec t ion 
Deve lopment of vacc ines for c hicken* 

3 .  So i l  and Fert i l i zers Laboratory 
Use of gypsum to t reat alka l ine soi l 
Micronut rient dep let ion from soil  
Physical and c hemica l propert ies of  t he soi l 
in Egypt ian oases 

4. Soi l Mic robio logy 
Nematode c lasses in Egypt ian soil  

*The se pro jec t s  were supported by the NRC but conduc ted 
e l s ewhere . 
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URBANIZATION CHART: NATIONAL RESEARCH CENTRE 

FIGURE 9 Organizat ion of the Nat iona l Researc h Cent re . 
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5 .  Nut rit ion Laboratory 
Sc reening of the nut rit ive va lue of common 
food in Egypt ian diet 
Protein-rich foods 
Requirement f rom anima l protein 
Calc ium sources in Egypt ian d iets  and the ir 
constitut ion of phospho rus and iron 

6 .  Fats and Oi l 
Microbiological produc t ion of fat s and oils  
New sources of fats  and o i l s  
Rice bran oil  ext rac t ion and ref ining 

7 .  Dairy 
Carotene and Vitamin A content of buffalo 
and cow' s mi lk 
Microbio log ica l  determinat ion of Vitamin B 
in mi lk and dairy produc ts  
Fatty ac id and const itut ion of cow and 
buf falo milk 

8.  Food Tec hno logy 
Nut rit iona l const ituents in art ic hoke* 
Salt ing of loca l f i s h* 

In 195 7 , the NRC began to establish  permanent and ad 
hoc committees composed of consu ltat ive groups of sc ien
t is t s  and tec hno log ist s .  There was a permanent commi ttee 
on biological and agricultural sc ience s ,  as we l l  as ad 
hoc commi ttees for vegetab le oils , organic fert i l izers , 
and g lucose preparat ion . Services extended to out s ide 
sec tors inc luded as ses sment of vegetab le oil  qua l i ty ,  
ana lysis  of we l l  water,  and examinat ion of nozz les of 
pe s t ic ide sprayers . 

In Apr i l  195 7 , researche rs as signed to food , agri
culture , and nut rit ion inc luded : l fore ign consu ltant , 
15 supervisors f rom univers it ies , 7 NRC staff  members 
with Ph . D . a ,  and 3 0  researc h  fe l lows ho lding B . S .  
degrees . 

The year 1968 witnes sed the beginning of expanded NRC 
ef forts in food , agriculture , and nutrit ion researc h ,  and 
the suc ce s s fu l  reso lut ion of certain problema regard ing 
product ion and services for some types of cont rac t s . 
Between 1968 and 1972 , the NRC deepened ita  commitment 
to use it s  resources to serve nat ional deve lopment 
p riori t ies . During t he period , ac t ivi t ies in food , 
agricu lture , and nut rit ion proceeded in three d irec t ions : 

*These pro jec t s  were supported by the NRC but conducted 
e l s ewhere .  
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1 .  Researc h carried out in t he NRC , bas ica l ly for 
graduate work 

2. Research cont rac t s  
3 .  Estab l i s hment of the Sc ient i f ic Counc i l  for Food 

Industrie s , and t he Spec ia l i zed Commit tee for 
Researc h  and Deve lopment of the E l-Fayum Govern
o rat e .  

Agricutture , food , a nd  nut rition researc h act ivities 
conducted during t he 1968- 1972  period inc luded bot h  pure · 
and app l ied researc h.  Most of the work was carried out 
to fu l fi l l  K. Sc . and Ph . D .  t hes i s  requirements .  F ive 
sec tors in the NRC , eac h  tot a l ly independent of the 
others , oversaw research in f ive maj or areas . The period 
marked the beginning of research cont rac t s  between the 
NRC and t he f ive produc t ion sectors . Tab le 2 1  i l lus
t rates the researc h ac t ivit ies of tho se sec tors . 

TABLE 2 1  Research Act ivit ies in Agriculture , Food , and 
Nut rition ( 1968 - 1970)  

Researc h  Research 
Sector Completed Ongoing Contrac ts Patents  

P l ant pro-
duc t ion and 
protect ion 5 5  39  10  

So i l  and 
water use 10 6 1  2 

Anima l 
produc t ion 10 7 1 

Food indust ries 
Fats & oils  9 10 4 
Food produc ts 14 9 3 
Dairy produc t s  9 1 7  

Nutrition 7 15 2 

TOTAL 1 14 158 22  

SOURCE : "Nat iona l Research Cent re , "  Annual Report ,  
Al-Amiria Pub l i s hing , Cairo , 1 9 7 2 .  

2 

1 

3 
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Twenty- two research cont rac t s  for services were 
s igned and performed by the f ive sec tors . Five of the 
cont rac ts were with t he Mini stry of Agr iculture (MOA) and 
the re st  wit h  companies be longing to the publ ic sec tor.  
The va lue of contrac t s  ranged f rom LE 800  to LE 30 , 500 ; 
t he average was LE 4 , 432 , and the tota l ,  LE 9 7 , 500 . 

Two counc i l s  were estab l i s hed wit hin the NRC to dea l 
wit h  the se contrac ts and othe r  aspects of food , agricul
ture , and nut rit ion . The Sc ient i f ic Counc i l  for Food 
Indus t ries was headed by the Pres ident of  the Supreme 
Counc i l  for Admini s t rat ion of  Food Industries ; it was 
composed of d irectors of produc t ion in 12 ma jor indus
tries , t he E l-Fayum governor , a former univers ity pro
fe s so r ,  5 NRC staf f members , and 1 univers ity represen
tat ive . The S pec ial ized Committee for Research and 
Deve lopment of the E l-Fayum Governorate dea l t  with food 
problems as we l l  as other areas of deve lopment . The comr 
mi ttee was headed by the E l-Fayum governor and had 5 
members f rom mini strie s , 7 f rom t he product ion and ser
vices sec tors , and 15 f rom NRC , 5 o f  whom dea lt  with 
food , agr icu lture , and nutrit ion . 

The period beginning in 1975  is  charac terized by the 
inst itut iona l i zat ion of user-oriented research in a l l  
sec tors . NRC po licy has been t o  encourage ac t 1v1 t 1es  
undertaken through researc h cont rac ts .  In  19 7 7 ,  four 
types of cont rac ts were in use : 

l .  Cont rac ts with NRC admini strat ion , f inanced from 
its  budget 

2 .  Contrac ts with the ASRT 
3 .  Cont rac t s with t he produc t ion and services sec-

tors 
4 .  Contrac ts wi th  fore ign agenc ies . 

Table  2 2  s hows t he number of NRC cont racts  f rom 1 9 7 7  
to 1980 . 

TABLE 2 2  Researc h Cont rac ts with the NRC in Food , 
Agricu lture , and Nut rit ion ( 19 7 7 - 1980) 

Tota l  Cont rac t& 

Food , Agr i
cu lture and 
Nut rit ion 
Cont rac ts 

197 7 

96 

23 
( 24%) 

1978  

93  

28 
(30%)  

1979  

102 

34 
( 33%)  

1980 

103 

33 
( 32%) 

SOURCE : "Nat iona l Researc h Centre , 25th  Anniversary , "  
Al-Ahram Pub l i s hing , Cairo , 1983 . 
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Contrac ts  wit h  t he ASIT tota led 32 , of which 8 we re 
in food , agricu lture , and nutrit ion ( 25 percent ) .  Con
t rac ts  wit h  product ion and services totaled 62 , o f  whic h  
only 3 were i n  food industries , 2 i n  agriculture , and 1 
in anima l nut rition . Inc reased contrac t ing wit h  indust ry 
was evident , with  private sector cont rac ts tota l ing 16 , 
or 26 percent ; that f igure ref lec t s  the wi l lingne s s  of 
t he private sector to reque st research and development 
services . 

The 1977-1980 period was also characterized by the 
init iat ion and deve lopment of research cont racts  with 
fore ign agenc ies . Thirty-eig ht cont ract s  were signed 
with t he NIC admini strat ion .  In t he area of food , agri
culture , and nut rition ,  cont ract s  wit h  t he United States 
tota led 7 ( t he Food and D rug Admini strat ion , t he United 
S tates Department of Agriculture , the Environmental Pro
tect ion Agency , and t he USAID ) ;  wit h  We st  Germany , 2 ;  
Uni ted Kingdom, 1 ;  and Saud i  Arabia , 1 .  

The App l ied Sc ience and Techno logy Program, begun in 
coopera t ion with  t he USAID , and more spec i f ica l ly ,  the 
program' s More and Better Food Demonst rat ion Pro j ec t  were 
by far t he large st assignment s the NIC had ever 
attempte d .  The ove ral l program invo lved t he col labora
t ion of more than 700--or 30 percent--of the NIC research  
staf f .  The fol lowing breakdown i l lustrates t he scope of 
t he More and Better Food Pro jec t .  

0 Number of  qua l i f ied staf f 
at any given t ime in KBF : 160-221  

Average 183 

0 Total qua l i f ied staf f 
invo lved in KBF : 400 

0 Percent age by sector : NIC 7 8% 
Minis t ries 16% 
Industry 4% 
Unive rs i t ies 2% 

0 Training : 1 7  person/month s  

0 Consultancy : so person/days 

0 Equipment purchased abroad : $600 , 000 
Local  material s : LE 7 8 , 000 

0 Number of pro j ec ts :  Agr icu lture 1 7  
Anima l 

Produc t ion 6 
Food 

Tec hno logy 4 
Nutrit ion 4 
TOTAL ---n 
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THE MORE AND BETTER FOOD PROJECT 

Increas ing agricultura l  product ivity in Egypt i s  
vita l ,  as has been shown b y  ear l ier  discus sions . T o  
summarize , however ,  it bears repeat ing t hat both t he per 
capita consumpt ion rates and the demand for highe r  qua l
ity food are on t he ris e ,  as i s  t he abso lute number of 
peop le who must be fed from a sma l l , and re lat ive ly 
unchangeable ,  amount of arab le land . Alt hough some 
add it iona l improvement s in food produc t ion are pos sible , 
c lear ly t here are l imits  to t he amount o f  food t he Nile  
Va l ley can produce . Current ly , food def ic i t s  are run
ning 3 0  to 40 percent of annual consumpt ion. Moreover ,  
food subsidies  have become a large item in the Egypt ian 
nat ional budget .  

Every e f fort must be made in a l l  sec tors o f  the 
economy to use sc ienc e ,  techno logy , and opt imal manage
ment prac tices to a l leviate Egypt ' s  food produc t ion , 
distribut ion, and industrial izat ion problems . 

Pro j ec t  Def init ion 

The MBF pro j ec t  is an attempt to app ly t he ta lents ,  
resources ,  and experience from modern sc ience and tec h
no logy to a we l l-def ined area of food-re lated prob lems 
bot h  in Egypt ian vi l lages and the Egypt ian food indust ry .  
The pro j ec t  i s  a maj or ef fort by t he NRC t o  imp lement a 
prac t ic a l  program of mu l t idiscip l inary and mult i- inst itu
t iona l research and deve lopment for t he benefit  of 
end-use rs and for t he count ry as a who le . 

Because t he pro j ec t  bas been inc luded in t he App lied 
Sc ience and Tec hno logy Research Program,  it benefit s  f rom 
technica l cooperat ion and inputs of material resources 
provided by USAID . The pro j ec t  is a cooperat ive ef fort 
between t he ASRT and t he NRC in Egypt , and federal agen
c ies , private inst itut ions , and univers i t ies in the 
United State s . In addit ion , within Egypt , other groups 
part ic ipat ing in t he KBF come f rom the minis t ries , the 
governorates , t he universitie s , and t he food industry .  

Goals , Obj ec t ive s , and Basic As sumpt ions 

The KBF pro j ec t  is des igned to demonst rate t hat the 
appl icat ion of sc ience and tec hno logy increases t he land 
product ivity of  food ( p lants and anima l s )  and hence 
improve s the soc ioeconomic status of a targe t  populat ion .  
The nutrit iona l status of  t hat populat ion is  also ex
pec ted to improve because of the increased product ivi ty . 
As a result o f  improvements in both soc ioeconomic and 
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nutrit iona l status . t he phys ical characteri stics of l i f e  
in gene ra l could b e  expec ted to change . thus creat ing 
st i l l  further increases in produc t ivity . which in turn 
equal deve lopment . 

To achieve the se goals . t he pro j ec t  deve loped the 
fol lowing object ive s : 

o To apply NRC food . agriculture . and nut rition 
resources in se lected vi l l ages in order to teac h  
farmers . t hrough s imp le prac t ices and appropriate 
techno logie s . ways to improve land product ivity 
and thu s  increase income and wel fare of the over
a l l  co'IIIDUnity 

o To study the impac t of increases in produc t ivity 
and qua l ity on t he soc ioeconomic and nutrit iona l 
st atus of the vi l lage community 

o To he lp inst itut iona l ize rura l deve lopment 
research in the NRC 

o To deve lop NRC managerial capac ity to respond to 
mu l t i-d i sc ip l inary and mu lt i- inst itut iona l pro
grams 

o To provide opportunit ies for NRC staf f to part i
c ipate in app l ied research and to rece ive recog
nit ion for the ir ac hievement s .  

The fo l lowing basic assumpt ions underlie the des ign 
and imp lementat ion of the pro j ec t .  

o The ord inary farmer i s  t he intended c l ient of t he 
pro jec t .  He is a l so a partner in the execut ion 
of t he pro j ec t . in dec is ion making . and in t he 
p l anning and cho ice of tec hno logy . and wi l l  be 
t he consumer of the sc ient i f ic informat ion 
generated . 

o The tec hno logy used should be simple , appro
priat e ,  inexpens ive , and acceptable to t he 
farmer.  Preference should be given to tec hno lo
gies tested in Egypt or s imi lar environment s .  

o Pro jec t s  to be imp lemented must be careful ly 
se lected .  Any fai lures wi l l  widen the conf i
dence gap be tween the researc her  and the farmer . 
The farmer s hould be guaranteed succes s .  

o The pro jec t must work toward cont inuity and ex
pans ion of act ivit ies and increase pub l ic aware
nes s  and apprec iat ion of the undertaking. 

o Act ivities t hat s how repeated success wi l l  be 
expanded to become a nat iona l program for 
deve lopment . 
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Justif icat ion 

The j us t if icat ion for t he pro j ec t  can be summed up 
by t he fo l lowing statements : 

o The pro jec t  dea l s  wit h  a nat ional deve lopment 
problem. 

o The pro j ec t ,  which requires a mu l t idiscip l inary 
approac h ,  wi l l  demonst rate t he abil ity of the NRC 
to manage and execute re lat ive ly large and com
plex programs in collaborat ion with other 
researc h inst itutes . 

o The NRC ' s technical capabi l i ty wi l l  be deve loped 
by demonstrat ing t he ut i l ity of app l ied research.  

o The f ie ld stud ies wi l l  init iate a feedback mech
ani sm t hat wi l l  orient t he NRC laboratories t o  
t he real problems of deve lopment . 

Pro j ec t  Init iat ion 

In November 1975 , the late Andre Colpit z ,  a USAID 
representat ive , was sent to Cairo to talk wit h  t he 
sc ient if ic and tec hnica l community about pos s i b le future 
cooperat ion between t he two countrie s .  Among t he many 
inst itutes Mr . Co lpitz visited was the NRC , where he he ld 
di scus s ions with leading sc ient i s t s . On his return to 
the United States , Mr . Colpitz recommended that USAID 
work with t he NRC in t he area of food . He even named t he 
pro jec t  "More and .Better Food . "  

.Because o f  this visit , the NRC sc ient i f ic staf f began 
t hinking about a coordinated ef fort among t he labora
tories that work on food prob lems . Sc ient ists  invo lved 
in food problems met to f rame propo sed act ivit ies that 
would bot h  meet pro j ec t  parameters and enhance the poten
tial for a coord inated ef fort on food product ion pro
b lems . Discussions took place among ind ividua l s , between 
laboratories , and at department leve l s .  Several docu
ment s were drawn up for discus sion purposes . Three 
department s ,  Agricu lture , Food Industry and Dairy , and 
Nutrition , were invo lved in the discussions . 

The f irst  document , 17  pages long , gave po l icy direc
t ions for increased product ion and better ut i l izat ion of 
avai lable food resources . The document was oriented 
toward the produc t ion of protein-rich food from conven
t iona l and unconvent ional sources .  I t  did not give cri
teria for priority se lec t ion . 

A second document of 6 1  pages pinpo inted t he ut i l i
zat ion of avai lable protein-rich sources in bread enrich
ment , baby food formu lat ion ,  sc hoo l lunch programs , and 
nut rit ious beverages .  
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The 80-page t hird document de scribed three maj o r  
stages of ac t ion i n  the preparat ion phase : se lec t ion of 
vi l lage( s )  typical to rural l iving patterns ; col lec t ion 
of base l ine data on se lec ted vi l lage( s ) ; and des ign of 
experiments to inc rease food product ion . I t  cal led for 
t hree ma jor pro ject components : anima l product ion ,  p lant 
product ion, and protein enrichment of bread . 

In December 1 9 7 7 ,  t he president of the ASRT estab
l i s hed a dist inguis hed ad hoc Advisory Commit tee to 
review the document s and to guide the NRC staff as the 
pro j ec t  got under way . Members of the committee inc luded 
Dr. Abdel Razak S idky ,  former Mini ster of Agriculture ; 
Dr.  M .  Bakr Ahmed , former Mini ster of Land Reclamat ion ; 
Dr.  Hady A l  Magraby , forme r  Minister of Supplies ; Dr.  
Mahmoud Abde l-Akhe r ,  former Mini ster of  Agricu lture ; 
Dr.  Yousef Wa l ly ,  present Deputy Prime Minis ter and 
Mini ster of Agricu lture ; D r .  Kha lid Al-Shaz ly , Professor 
of Anima l Hus bandry ; and D r .  Rashid Barakat , Profes sor 
of Nutrit ion . The Advisory Commi t tee def ined the two 
e lement s t hat wou ld make up the act ivity in the v i l lage : 
( 1 ) agricu lture , inc luding plant produc t ion and anima l 
produc t ion , and ( 2 )  food and nut rition . 

S ince t he food industry is  by far the maj or indus
trial sec tor in Egypt , the commi ttee recommended the 
select ion of two or more pro j ects  that dea l with maj or 
problema in the food indus t ry sec tor.  The NRC direc tor 
e stab l i s hed a commit tee drawn f rom the food indus t ry to 
advi se on the pro j ec t s  to be se lec ted . 

Based on t he ad hoc Advisory Committee ' s  recommenda
t ions , the NRC staf f deve loped plans and requested the 
U . S .  Nat iona l Academy of Sc iences ( NAS ) to se lec t a U . S .  
pane l  to review the NRC plans and to discus s the imp le
mentat ion process  with  the NRC staf f .  

That pane l inc luded Dr . Dona ld Pluc kne t t ,  head of the 
Agronomy Department of Hawai i  Univers ity ; Dr . Harold 
Calbert , head of the Food Tec hno logy Department , Univer
s ity of  Wiscons in ; and Dr . Kris t in McNutt ,  nutrit ion 
consu ltant to the u.s. Congre s s . At the meet ing , the 
pane l recommended t hat three e l ements constitute the 
overa l l  ac t ivi ty of the KBF : ( 1 ) agricul ture and anima l 
resources , ( 2 )  nut rit ion stud ie s , and ( 3 )  food tech
no logy . 

I t  a l so recommended that the pro j ec t  have these major 
goals : 

o Improve produc t ivity both  quant itat ive ly and 
qua l itat ive ly 

o Improve the diet of a se lec ted group of vil
lagers , and hence inc rease the ir nutrit iona l 
status 

o Se lec t two prior i ty prob lema of  food indus tries . 
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F ina l ly ,  the pane l recommended that the demonst ration 
pro j ect be conducted in two vi l la�e s , one typical of t he 
t radit iona l rura l vi l la�es of the N i le Va l ley , and one 
se lected f rom t he newer vi l lages that have grown up on 
rec laimed land . 

The S teering Commit tee 

Once t he e l ements const itut ing t he MBF demonstrat ion 
pro jec t  were estab l i s hed , the NRC Director set up a 
steering commit tee of t he MBF . Commit tee members inc lude 
Dr.  Bakr Ahmed ( former Mini ster of Land Rec l amat ion ) , 
Chairman ;  D r .  M .  Abde l Akhe r ,  former Mini ster o f  Agr i
cult ure ; Dr. M. Abdel  Kader ,  Professor of Nutrit ion ; and 
f rom NRC , D r .  H. S .  Salama , head of t he Agr iculture 
Department ; Dr. Ibrahim Rifaat , head of the Food Tec h
no logy and Dairy Department ; D r .  M. Nawito , head of 
Anima l Hus band ry ;  Dr. A. Gad , head of the Fat s and Oils  
Laboratory ; D r .  Osman Ga la l ,  Profes sor of Nut rit ion (MBF 
Coord inator) ; and Dr. A . S .  E l  Noc krashy , Profes sor of 
B ioc hemi stry ( Director o f  App l ied Sc ience and Tec hno logy 
Program) . Representat ive s f rom t he governorates to whic h 
the vi l l ages be long and t he Director of t he Organizat ion 
for Reconst ruct ion and Deve lopment of the Egyptian V i l
la�e ( ORDEV) are a l so members of t he s teering commit tee , 
whose func tions inc lude : 

o Po l icy d i rect ion 
o E st ab l i s hment of criteria for pro j ec t  se lec t ion ,  

approval o f  team member s ,  approval  of budgets , 
dec isions on extension or discont inuat ion of 
pro j ec t s  

o Fo llow-up on pro j ec t  execut ion t hrough eva lu
at ion, d i scus s ion , s ite vi s i t s , and meet ings wit h  
t he vi l lage communit y  

o Approva l of reports ,  incent ives , and hono rar ia 
o Enhanced ut i lizat ion of project resu l t s  for the 

es tab l i s hment of nat iona l campaigns . 

A number of f actors contributed to t he succe s s  of t he 
steering commi ttee and , henc e ,  the MBF pro j ec t : 

o The s teering committee had t he  ful l support of  
the NRC Director and comp lete de le�at ion of 
aut hority.  

o T he NRC department s are not invo lved in pro j ec t  
se lect ion , but re spond to the MBF s teering comr 
mit tee . Proposals  on areas ident if ied by the 
steerin� committee are submitted by research 
teams direct ly to NRC representat ives on t he 
commit tee . 
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o The pro j ects  tbat were imp lemented in t he vil
lages we re careful ly se lec ted . 

o The group meetings he ld with  t he vi l lage com
muni ty and part icipat ing farmers ensured that 
everyone invo lved had a c lear understanding of 
t he pro ject ' s  mechani sms and the outcomes it 
sought . 

Pro jec t  Management 

In its ear ly days , t he steering committee laid down 
t he se criteria for t he selec t ion of pro j ec t s  to be imp le
mented in t he vi l l age s : 

o The pro ject must be suitab le to v i l lage condi
t ions ; t hat i s , it  must be s imp l e ,  ef fect ive , and 
inexpensive . 

o The pro jec t  must so lve a prob lem that is we l l  
recognized by t he vi l lage community , and the 
communi ty must agree to support and part ic ipate 
in t he act ivity . 

o The pro jec t must ensure inc reased produc t ivity 
and bett er income to the farmers , and must  pro
vide an opportunity for the researc hers to 
demonstrate t he ir abi l ity to so lve nat iona l 
deve lopment problems . 

o The pro jec t must add to the overa l l  ef fort to 
inst itut iona l ize re search in rura l deve lopment 
in the NRC . 

The steering commi ttee also set out sequent ial oper
at iona l steps for t he MBF pro j ec t : 

o V i l laae se lect ion :  The establ is hment of cri
t eria t hat would lead to a selec t ion of a typical 
rura l vi l lage in Egypt was as signed to a group 
of spec i a l i s t s  f rom t he ORDEV . 

o Base line data col lect ion : Because the MBF 
seeks an overa l l  program of deve lopment in the 
vi l lage communi ty , it was neces sary to co l lec t 
base l ine data on demographic , soc ia l ,  economic , 
po l i t ica l , environmenta l , and tec hnica l  charac
teristics of t he vi l lage . Ana lysis of the base
l ine data was expec ted to lead to the se lec t ion 
of pro j ec t s  t hat would cont ribute to an inte
gra ted rura l deve lopment program. 

Because the MBF ac t ivity was a new experience for the 
NRC , the steering commi t tee moved careful ly .  An ini t ia l  
meeting t o  int roduce the program was he ld ; i t  was 
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attended by Egypt ian government representat ives and 
governorate and markaz ( county )  representat ives ; by 
representat ives f rom t he agricu lture , health ,  and soc ial  
affairs sec tors ; and by t he omda ( mayor) of the vi l lage , 
leading vi l l age of f icial s , t he imam ( Mos lea prayer 
leader ) ,  as we l l  as farmers in t he vi l lage and from 
ne ighboring vi l lage s .  The pro b lems as seen by t he vi l
l age community and the ro le of the NRC and the support
ing American agenc ies were di scussed .  The process of 
co l lec t ing base line data was a long and ted ious pro
cedure . A lmo s t  dai ly vis its by spec ia l i sts  in soc io
economics , agricu lture , nut rit ion and genera l healt h ,  and 
food product ion were made to t he vi l lages . In add it ion, 
intensive laboratory work was conduc ted on suc h tec hnical 
aspec ts as soi l ,  pes t s ,  and food c ompo s it ion. 

As t he co l lec t ion proces s stretched out to more than 
s ix months , some vi l lages began to doubt t he seriousness  
of the program. The steering commit tee t herefore dec ided 
to go ahead immediate ly with some careful ly se lected pro
j ec t s .  The se ac t ivit ies were des igned to renew the vi l
lagers '  conf idence in MBF and to  demonstrate t hat t he 
program would in fac t  increase product ivity of farm 
crops . At the same t ime , t he steering c ommittee kept its 
long- term p l an to use the co l lec ted base line data in an 
int egrated manner .  

Management Mec hani sms 

Figure 10 is a diagram representing t he  mec hani sm 
t hrough which the MBF operates .  

Inputs  for  pro j ects  se lected for imp lementat ion 
inc lude avai lab le base line data ,  demand s f rom vi l lage 
counc i ls , reque sts  f rom groups of farmers , and new 
ef fect ive prac t ices introduced by specialists  in ot he r  
vi l lages or under s imi lar environments .  

The pro j ec t s  are assigned by the steering committee , 
through the program coordinator , to a team of spec ialis ts 
who sublnit a proposa l ; the teaua itself  may propose a pro
j ect t hat would meet t he c r iteria set by the s teering 
committee and reques t  approval .  Proposa l s  are eva luated 
by a special  pane l on t he steering committee . The ASRT 
coord inator al loc ates a budget for an approved proposal 
and reports on ac hievements to t he ASRT , t he Mini stry of 
Investment and Int erna l Cooperat ion , and the U . S .  coun
terpart s .  The NRC coordinator reports to t he director 
and coord inates the MBF wit h ot her re lated act ivit ies in 
t he NRC .  

Steering commit tee members visit  the pro j ec t  sites . 
The ful l committee ho lds per iod ic meet ings in t he vi l
l ages to review the overa l l  act ivity. 
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FIGURE 10 : Management mechani sms of t he KBF .  

G RANTED 

(A . S . E l-Nockrashy .  From a presentat ion to 
the Karch 1984 meet ing of a Phase 11 
Planning Commi t tee of the KBF . )  
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Cont inui ty and expans ion of a given act ivity are 
granted based on the importance of the pro j ec t  to MBF 
goal s  and ob j ec t ive s ,  its recept ion by the vi l lage com
munity , i t s  pos s ib i l i t ie s  for expans ion out s ide the v i l 
lage , and i t s  suitabi l ity f o r  nat ionwide app l icat ion . 

Vi l lage Selec t ion 

It was determined that two vi l lages would be 
se lec ted--one would be a typica l Nile  Va l ley vi l lage , o f  
the sort that has existed throughout Egypt ' s  history . 
The second would be a new settlement located on rec laimed 
l and . 

N i le Va l ley V i l lage 

E gypt has more than 4 , 100 vi l lages that sha re many 
characteri s t ics , yet d if fer in many others . As of 1978 , 
50  percent of Egypt • s  40 mi l l ion c it izens l ived in the 
country • s 4 , 142 rura l vi l lage s . Thus , se lec t ion of an 
Egypt ian vi l lage to repre sent a typica l examp le �f the 
country ' s  rural area was a de l icate process and had to 
be based on we l l-def ined and acceptable criteria and 
guide l ine s . Paramount was the need to establish guide
l ines and standards that could be rep l icated in s imi lar 
pro j ec ts . 

The first  set of criteria for a typica l vi l lage 
inc luded these requ irements :  

o The se lected vi l lage should have about 5 , 000 
peopl e .  

o The geographica l locat ion of the vi l lage should 
represent t he Egypt ian rural environment ; thus , 
vi l lages near c ities or towns , which cou ld become 
suburbs one day ,  were to be exc luded . 

o The re should be ready access to communicat ion and 
t ransportat ion channe l s  to a l low the transport 
of personne l ,  produc t s , and equipment . 

o The se lec ted vi l lage s hould contain at leas t 
minima l agricultura l ,  educ at iona l , hea l t h ,  and 
soc ial services , as we l l  as pub l ic uti litie s ; 
water and e lectricity were nece s s i t ies . 

o Agricultural produc t ion s hould be convent iona l 
and nonspecial ized ; work experience should be of 
high qua l i ty ,  nonspec ia l i zed , broad in app lica
t ion , and typica l of much of  the countrys ide . 

o The vi l lagers must  be aware of the exper iment , 
accep t it , and ac t ive ly par t ic ipate in its  imp le
mentat ion. 
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o The phys ical and nutrit iona l leve ls  of  t he 
se lected vi l lage should re f lect the gene ra l 
leve l s  in the re s t  of  the rural area ; there 
should be no except iona l cases of ma lnut rition 
or diseas e .  

Othe r  cons iderat ions also governed the se lec t ion pro
ces s .  For examp l e ,  it was t hought that a b road base of  
agricultura l

-
knowledge would also fac i l i tate the trans fer 

and uti l izat ion of techno l ogy . 
Because arable land is so l imited in Egypt , the s ize 

of the farms and the number of landowners in the se lected 
vi l lage would af fect the success  of the experiment . 
Stat i s t ics  s how that 94 . 5  percent of landowners in Egypt 
pos se s s  5 7 . 1 percent of the total  arable area in the form 
of sma l l  farms of f ive feddans and les s ; henc e ,  when 
selec t ing a s i te ,  the balance between the number of 
owners and the area he ld must be cons idered . 

The fo l lowing governorates were exc luded for con
s iderat ion ei ther because agriculture is not the prevail
in� ac t ivity or because the area is more urban than 
rura l : 

o Urban governorates : Cai ro , Alexandria,  Suez , and 
Port Said 

o Coas tal  desert governorates : S inai , Red Sea , and 
Marsa Matrouh 

o Governorates wit h  predominant ly urban charac ter
i s tics : Giza , because of its  proximity to Cairo ; 
Damietta , because of its c losene s s  to the 
Mediterranean ; and the three governorates t hat 
over look the cana l .  

The se lect ion , there fore , was l imited t o  the remain
ing 13 governorates . The three-stage selec t ion process  
evo lved : Stage !--select ion based on populat ion ;  
Stage I t--se lect ion based on availab i lity o f  service s ;  
Stage I II--se lect ion based on f ie ld visits  to update 
informat ion. 

Because the human e lement is the chief concern of the 
pro j ec t , populat ion was the maj or factor in se lect ing 
vi l l ages that would re f lect typica l v i l lage popu lat ions . 

Pre l iminary informat ion provtded by the ORDEV s howed 
that  the populat ion of four governorates was homogenous 
wi th the s tandard populat ion of Egypt ian vi l lages . Thus , 
the primary s tudies were l imi ted to the vi l lages of the 
governorates of Qalubi a ,  Menuf ia , Sharki a ,  and E l-Fayum. 

To determine the prevai l ing vi l lage populat ion , the 
quar t i le range method was adopted because it gave a more 
homogenous soc iety from which samp le se lect ions could be 
mad e .  The f irst  step in Stage I was to tabulate the 
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vi l l�ges of each governorate in ascending order of pop
ulat ion. A f requency table for the vi l lages of eac h 
governorate was made based on populat ion category , and 
t he asc end ing cumulat ive frequency distribut ion was cal
culated . Next , the upper and lower quarti le& of eac h 
governora te were arranged and their  values were cal
culated . For the vi l lage s fa l ling wi thin the quarti le 
range , homogenous in populat ion s ize , a number was ran
doaly se lected . These steps were repeated for the four 
previous ly se lected governorates as a group . 

Under thi s  process , the MBF team found that the upper 
and lower quart iles of a l l  governorates fe l l  wit hin the 
quartile range of the se lected four governorates .  More
ove r ,  the number of vi llages fa l l ing wit hin the quart ile 
range of each  governorate was very c lose to  its counter
part within t he genera l quart ile range for a l l  governor
ate s {Tab le 2 3 ) ; the latter range was used to se lect 
2 5  percent of the samp le ,  or 139 v i l lages {Table 24) . 

Stud ie s found that the vi l l age populat ion of a l l  
governorates ranges between 2 , 06 1  and 7 , 455 , and the 
vi l lage populat ion of the four governorates combined 
ranges between 2 , 255  and 6 , 309 . 

For Stage I I ,  informat ion about services and the i r  
availabi lity i n  the 139 samp le vi l lage s was provided by 
the ORDEV . The services inc luded agricu lture { agricul
tura l coopera tive soc iety , ve terinary uni t ) ; hea l t h  
{ fami ly planning of f ice , health of f ice , rural hea l th unit 
health comp lex ,  chi ld care ) ; ut i l i t ies {wate r ,  e lect ric
i ty ,  communicat ions ) ;  soc ial service s { youth center , 
soc ial uni t ,  nurs ing home/kindergarten , social deve lop
ment unit ) ;  and pub l ic services ( post and telegraph 
of fices ) .  

TABLE 23  Upper and Lower Quart iles of Number of 
Vi l lages wi thin Quartile Range 

Governorate Quarti le Quart i le Governorate Total 

Sharkia 2 , 06 1  5 , 994 232 224 
Qalubia 2 , 493 7 , 104 87 90 
Menufia 2 , 250 5 , 808 146 160 
E l-Fayum 2 , 5 7 1  7 , 455 79 80 
Total 2 , 25 5  6 , 309 544 554 

SOURCE : MBF-Vi l lage Demographic S�rvey . Appl ied 
Sc ience and Techno logy Pro j ec t ,  the 
Agricu ltura l Economics  Research Group Report , 
NRC , NIDOC , Cairo , 1980 . 
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TABLE 24 Vi l lages within Quartile  Range and Vil lages 
per Samp le 

Governorate 

Sharkia 
Qa lubia 
Kenufia  
E l-Fayum 
Total 

Number of Vi l l age s 
in Samp le 

5 2  
23  
35  
29 

139 

Total  Number in 
Quart ile Range 

224 
90 

160 
80 

5 54 

SOURCE : KBF-Vi l lage Soc io-Economic Base l ine Data , 
Volumes I-II I .  Agricultura l Economics  Re search 
Group Report ,  NRC , NIDOC , Cairo , 1980 . 

The sample vi l lages of each governorate were then 
arranged in descend ing order according to the avail
abi l ity of service s .  Twenty-f ive percent of the vi l lages 
of eac h governorate were se lected to inc lude , to the 
extent possible , the administrat ive districts . The s �  
p le was l imi ted t o  3 5  vi l lages . 

· 

Addit iona l informat ion was needed for the 3 5  samp le 
vi l l ages . In the area of agriculture , informat ion was 
needed on type of soi l ,  irrigat ion and drainage , pre
dominant crops , and anima l re sources . The information 
was provided by the KOA. In the area of educat ion , the 
number and type of schoo l s  as we l l  as the number of 
c las ses in each school needed to be determined . 

Af ter that information was studied , 10 samp le vi l
lages ( about 25 percent ) were se lec ted represent ing the 
four governorates on the same 
bases of avai labi l ity of service s ,  irrigat ion , drainage , 
convent ional agricul ture , and highest  number of live
stock. 

The vi l lage commit tee , a branc h from the steering 
commi ttee , updated the informat ion and ensured its 
va l idity.  

Before f inal se lect ion of a vi l lage in which the More 
and Better Food Pro j ec t  was to be implemented , more 
detailed information about the 10 samp le vi l lages was 
gathered based on the fol lowing que st ionnaire : 

Is there a guest house? If not , what is the most 
suitable place to use? 
Is · there a road to the site? 
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Number of land hold ings ; loca lity area in fed
dans ; number of l ivestock registered at cooper
at ive soc iety ; quant ity of feed ( catt le-cake ) 
used per year ; soi l ( type and area) ; irrigation 
and drainage ; pe sts  ( agricultura l ) ; anima l 
resource s ;  mechanizat ion ; irrigat ion pumps and 
t ractors ; labo r  condit ions ; method of storage ; 
other agricu ltural act ivit ies  ( anima l  husbandry , 
poult ry breeding , pigeon coops ) ?  
Beehives ; mi l k  products ; rural industries  (mi l l s , 
bakeries , s laughterhouses , grocery s tores , but
chers , barbers ) ?  
Are cold meals served in nurseries or schoo l s ?  
The act ivi t ies of soc ial institut ions and t he 
part icipat ion of re sident s .  
Research work ongoing or already carried out in 
the vi l lage . 

At Stage I I I ,  f ie ld visits were made by the v i l lage 
commit tee to the 10 vi l lages to update stat i s t ical data 
so that the vi l lages could be ranked before fina l se lec
t ion. 

During the site visits , meet ings were he ld wit h  t he 
governors ,  governorate sec retary genera l ,  vi l lage coun
c i l , and execut ive and admini strative leaders to discus s 
vi l lage act ivit ies re lated to MBF goals and object ive s . 

The quest ionnaire used to se lect the fina l v i l lages 
was designed to g ive the following weights for the set 
of quest ions under the corresponding e lement : 

ELEMENT 

Agriculture 
Services 
Road 
Guest  house 
Part icipation of re sidents in 

social ins t itut ions ' act ivit ies 
School meals 

PERCENT 

55% 
i2% 
20% 

2% 

10% 
1% 

The vi l lages that s howed the three highest score s 
were : Kaf r  Al-Khadra , 80 . 1  percent ; Mobas her ,  73 . 3  per
cent ; and Demleeg , 60 . 1 percent . 

The steering commi ttee and the vi l lage commit tee paid 
severa l vi sits  to the three vil lages . This t ime the 
meet ings were conduc ted direct ly wit h  the farmers and t he 
leaders in each vi l lage,  as we l l  as with those re spons
ib le for agricu l ture extens ion services , heal t h ,  veter
inary care , and soc ial af fairs . 

The two committees selected the �i l lage of Kaf r  
Al-Khadra ( Bagour , Menufia Governorate)  as the represen
tat ive vi l lage of the o ld land . 
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Vi l l age f rom New Settlement s 

Land rec l amat ion is vital to meet ing the 
ever-inc reasing demand for food by Egyp t ' s fast-growing 
populat ion. 

E l-Tahr ir Province is by far the largest  new sett le
ment in Egypt . There are about 400 vi l lages in the new 
societies  that are 15 to 20 years old ; one vi l lage , Sout h 
Tahri r ,  is more than 2 5  years o ld .  

Informat ion f rom the Mini stry o f  Land Rec l amat ion 
provided basic data on the vi l lages . The s ame criteria 
for vi l l age s e lect ion used for the old sett lement s were 
used here , taking into cons iderat ion the proximity of the 
areas to Cairo .  

The fol lowing sett lement s were found to conform with  
the se lec t ion base s : Al  Nahda sector . with 1 1  vi l lages ; 
Sout h Tahr ir . with  8 ;  North Tahr i r 1  wit h  4 ;  and Mariout . 
with 7 .  

Again , the stat ist ical bases for select ion were the 
s ame  used for the vi l l age selec t ion f rom old set t lements ,  
as were · stages I ,  I I , and I I I .  

After app l icat ion o f  the above princ ip les , the vi l
lages of Om Saber . Omar Makram.  Omar Shaheen. Saladin . 
Baghdad , Al-Nagah,  and Al-Maaraka were selected as a 
sample . 

The popu lat ion ranged between 2 , 500 and 7 1 485 . With 
the random selec t ion of 2 5  percent of the sample ( acc ord
ing to the previous method ) the vi l lage s of Omar Makram 
and Sa ladin were chosen for the study , and f ie ld vis its  
were made to update and ensure accuracy of data be fore 
final se lec t ion . 

The vi l lage of Omar Makram was se lected because the 
maj ority of its  inhabitants are landowners ; this is not 
the case in Sa ladin vi l lage . 

Base line Data 

The base l ine data are important inputs for p lanning 
comprehens ive deve lopment programs . They also form the 
base against which program outcomes can be measured . 

Base line data inc lude data col lected on the prevai l
ing c ropping systems . as we l l  as data col lected on the 
different techno log ies and pract ices used by various 
farmers in the vi l lages . In add i t ion . the data inc lude 
analyses and as ses sment of the produc t ivity of the dif
ferent c ropping systems in re lation to technologies used , 
and the pre liminary test ing of new tec hno logies or im
proved prac t ices through smal l-scale trials that serve 
as bac kground information for imp lementat ion during the 
second phase of the pro j ect . A determinat ion of the 
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SUMMARY OF VILLAGE CHARACTERI STICS 

KAFR AL-KHADRA 

0 Location: 55 km north of Cairo 

0 Inhabitants : 5 , 421 

0 Land Area : 1 , 159 ( F )  Cultivated : 

0 Total Holdin1s :  833 

No .  of Holders Area of Holdi� 
( feddan) 

471 less than 1 
336 1 - 3 

22 3 - 5 
3 5 - 10 
1 more than 10 

0 Cro1!2!n1 Sz:stem 

Area ( feddan) Crop 

724 corn 
504 clover 
287 wheat 

10 vegetables 
5 soybean 

31 potato 
0 cotton 

68 frui t trees 

o Animal Wealth 

895 ( F )  

1 , 285 
62 

1 

buffalo and cattle 
sheep 
poultry farm 

( 60 families work in fishing) 

o Education : Two preparatory schools 
( 14 classes ) 

Kindergarten for 30 children 
Literacy: 36 . 2% 

o Annual Per Ca2ita Income : LE 208 

o Infant Mortality : 112 . 6/ thousand ; health 
unit exists . 
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SUMMARY OF VILLAGE CHARACTERISTICS 

OMAB. MADAM 

o Location: 120 km north of Cairo 

0 Inhabitants : 4 , 860 Households : 749 

o Land Area : 1 , 421 F ( cultivated) 

o Land Tenures : 319 

o Average Land Holding Size : 3-5 F 

o Crops : 
SUIDIDer : peanuts ,  maize , watermelon , 

and vegetables 
Winter :  clover , wheat , barley , fava beans , and 

vegetables 
A limited area cultivated with frui t tree s .  

o Animal Wealth : 1 , 077 plus a veterinary unit 

o Education: Three schools ; literacy rate : 36 . 5% .  

o Annual Per Capita Income : LE 149 

o Infant Mortality : 94 / thousand ; health unit exists 

major pe st problems in the area and an as sessment of the 
losses caused by those pests  are also inc luded in the 
basel ine data.  Fina l ly ,  soi l  propert ies in the se lected 
areas are explored to ident ify any defects  that might 
af fect plant produc t ion . 

A typica l work plan ,  inc luding detailed inve st iga
t ions and analyses , was s imi lar to the fol lowing : 

A. Col lect ion of General Data : Tota l cul t ivated 
area,  area of each crop , agricultura l prac t ices , 
agricul tura l wastes , yie ld los ses , transportat ion and 
market ing ,  storage condit ions , prob lems of agricul
tura l labo r ,  and economic evaluat ion of cropping 
system. 
B. Analys i s  o f  So il Samples : Chemica l and phys ical 
analys i s .  
C .  Co l lect ion o f  Data on Part icu lar Prac t ices and 
Technologie s :  
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o Crops , Cult ivars and Cropping Systems : Pre
vai ling c ropping system, asses sment of crops 
and cul t ivars , asses sment of crop arrangement 
and pract ices , smal l-scale experiments to tes t  
possibilit ies o f  new crops and cul t ivars . 

o Terre s t ial  and Aquatic Weeds ( survey and con
tro l ) : Periodic qua litative and quant itat ive 
ident if icat ion in canal s  and drains , assess
ment of weed cont ro l measures .  

o Irrigat ion and Drainage Systems : As ses sment 
of irrigat ion management of different crops 
inc luding equipment and methods , smal l-scale 
trials for ident if icat ion of bet ter water 
reg imes of maj or crops , periodic determinat ion 
of water qua l ity and analysis of drainage 
water ,  soi l permeabi l ity . 

o P l ant Nutrition and Fert il izat ion : Kind s and 
quant ity of fert i l izers and manure used for 
dif ferent crops ; def ic iency symptoms of 
nutrients N2 , P, K, Fe , Zn , Mn , and B in 
soil and avai labi lity ; cond i t ion and ro le of 
bacteria nodu les of leguminous plants ; peri
odic leaf analysis  for macro- and micro
nutrients ;  te sting for pos s ib le modif icat ions 
of prevai ling sys tems of fert ilizat ion . 

D .  Pests  and P lant Protec t ion : Survey of agricul
tura l pe st s ,  changes in their  popu lat ion and rotat ion 
to surrounding environment ; pests  that cause signi
f icant losses to field crops and economics of los ses ; 
pests  of stored produc ts ; pe stic ides used ; pe s t ic ide 
re sidues ; honeybee breeding condit ions ; possibi lity 
of b reeding promis ing strains of s i l kworms on a large 
scale . 
E .  Farm Anima l s : '  Live stock as to spec ies , type , 
sex , b reed , produc ts , marke t ; spec ialized farms ; 
insurance ; housing ; forage crops and was te ; produc
t ivity parameters ; ca l f  rearing ; reproduct ive e f f i
c iency parameters ; causes  of fert ility impairment ; 
mi lk produc t ion and use ; anima l paras ites and 
d iseases ; poul t ry as to type ,  source ,  feed , market ; 
medical care . 
F .  Food and Dairy Industry : Fruits and vegetab les 
as to area cul t ivated , product ion and consumption , 
marke t ,  pre servat ion , col lec t ing centers or stat ion ; 
b read composition ; baking techiques ; energy source s ;  
food processed local ly or imported ; by-products ; mi lk 
sources ,  and use .  
G .  Nutritiona l : Cond it ions re levant t o  nut ritiona l 
status , for example , soc ial ·condit ions , housing , 
economics , expenditure patte rn ,  cultural bac kground , 
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services , healt h care uni t attendance , fac i l i t ie s  in 
unit , vacc inat ion ; prevalence of def ic iency diseases ; 
groups at risk;  infant mortality rate . 

Intervent ion Pro jects 

MBF cons isted of three primary act ivities : improving 
agricultural product ivity in the two vi l l ages of Omar 
Kakram and Kaf r  Al-Khadra ; monitoring the nutrit ion and 
hea lth status of younger children ( age s 0- 12)  in those 
vi l lages and at the same t ime making appropriate short
term intervent ions to improve health and nutrition ; and 
working wit h  industrial c l ient s in the area of food tech
nology to solve spec ific problems in the market prepar
ation of local food items . The primary goa l was to fur
ther food se l f-suf f ic iency and at the same t ime enhance 
the nutritional status of the community . 

KBF intervent ions were broad ly focused . NRC agri
cultura l , nutrit ional , medica l , and soc ial sc ient ists  
worked with the se lec ted populat ion on problems deemed 
important by the vi l lagers themselve s .  A list ing of 
those subpro j ects  i l lustrates both the range of topics 
and the extent of cooperat ion between NRC and the vi l
lage : 

A .  Agricultura l Pro j ects : Plant Product ion 

1 .  Improvement o f  peanut produc t ion 
2 .  Improvement of corn produc t ion 
3 .  Wheat produc tion 
4 .  Vegetable crop improvement 

Onions 
Cucumbers 

5 .  Fruit crop improvement 
6 .  So il  fert ility studies and intervent ions 
1 .  Insec t control studies 
8. Weed contro l studies 
9.  Other 

Silkworm raising 
Honeybeekeeping 

B .  Agricu l tura l Pro jects : Anima l Produc t ion 

1 .  Improvement of poultry produc t ion 
2 .  Dairy produc t ion 

Yogurt making 
Cheese making 

3 .  Animal health and reproduc t ivity 
Water buf fa lo 

4. Raising of rabbit s 
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c .  Hea lth and Nutrit ion Projects  

1 .  Base l ine study of nutrition/ hea lt h s tatus of  
young chi ldren ( ages 1-12)  

2 .  De terminat ion of chi ld growth pat terns 
3 .  Int ervent ion to reduce child anemia 
4 .  Intervent ion t o  improve nutritional s tatus 

of preschool and schoo l age chi ldren via a 
fort if ied , balanced food supplement 

5 .  Health  and nutrition educat ion act ivit ies 
among vi l lage mo thers 

D .  Food Techno logy Pro j ects 

1 .  Vi l lage- leve l cheese/yogurt making 
2 .  Introduc t ion of an industrial process for 

sof t cheese ( Damietta) produced from powdered 
mi l k  

3 .  Improvement o f  storage l i f e  and consumer 
acceptance of a local ly produced weaning food 

4 .  Demons t rat ion of a method to improve ref ining 
process of local ly produced cot tonseed o i l  

5 .  Formu lat ion o f  new , highly nutritious proto
type beverages produced f rom local produc ts . 

In 1983 , a third vi l lage ( 8eni Magdoul ,  Giza Gover
norate ) was se lec ted as a new demons t rat ion s ite for MBF 
ac t ivi t ies . The ac t ivit ies  listed above , as we l l  aa new 
pro j ects in the areas of vege tab les , f ruits , poultry ,  and 
food tec hno logy , are current ly being imp lemented . 

In March 1983 , MBF ac t ivit ies were reviewed to iden
t ify the inputs needed so the NRC could conduct a more 
systematic analys is of the data avai lable . This analysis 
would be the bas i s  for a program on integrated rural 
deve lopment that could be estab lished and inst i tut ion
a lized . Under t hat program, the NRC would provide tech
nical problem-solving and educat ional resources and would 
coordinate its ef forts with  othe r  Egypt ian agenc ies . The 
review ident i f ied three act ivities the NRC could under
take as an ini t ial  step :  

l .  Data analyses to determine the impact of the 
implemented pro j ects on the soc ioeconomic 
deve lopment and nutritiona l status of the vi l l age 
community 

2 .  Pos sible use of the three vi l lages and t heir  
act ivities as  demonstrat ion s ites 

3. Estab lishment of organized ef forts on nut rit ion 
educat ion , support of women ' s  role in deve lop
ment , and health  and sanitat io�. 
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CBAPTBR IV 

'ritE MORE AIID BITTER FOOD INTIRVII!ITIOII PROJECTS 

The More and Better Food Demons trat ion Pro jec t  (MBF )  
began i n  May 1 9 7 8  a s  a mu l t idisc ip l inary , mu l t i- institu
tiona l ac tivity aimed at increas ing land produc tivity 
( both quant itat ive ly and qualitat ive ly ) and improving 
nutritiona l and health s tatus , thus enhanc ing the soc io
economic pattern of life in typica l Egyptian vil lages . 

The pro jec t was des igned to cover three areas , each 
of which would inc lude intervent ion pro j ec ts : 
farm-sys tem-re lated pro jec t s , nutrition-re lated pro j ec t s , 
and food-technology-re lated pro j ec ts . The initiat ion 
stage of the MBF pro jec t  inc luded four ma jor sequentia l  
steps : ( 1 ) the e s tabl ishment o f  a steering committee , 
wi th fu l l  delegated aut hority ; ( 2 )  se lec tion of three 
vi l lages accord ing to we l l-de fined seta of criteria : one 
vi l lage represents the old land of the N i le Va l ley ( Kafr 
Al-Khadra , Menufia) ; the second , newly rec laimed land 
( Omar Makram, Tahrir , Behe ira ) ; and the third , a vil lage 
c lose to Cairo to determine the impact of locat ion near 
the centra l government on the migrat ion of manpower (Beni 
Magdou l ,  Giza ) ; ( 3 )  co l lec tion of ba sel ine data inc lud ing 
demographic , soc ial , economic ,  environmenta l ,  and tech
nical aspec ts ( the data wou ld be used in the se lec t ion 
of intervention pro jec ts and as a reference throughout 
the l i fe of the program) ; and ( 4 )  careful se lect ion of 
priority pro jec t s  to be imp lemented in each demons trat ion 
vi l lage . 

This sec tion reports on some of the pro j ects  that 
were executed under the three major areas . ( I t  is beyond 
the scope of this sec tion to discuss tec hnica l details  
of  the pro j ec t . )  The goa l is to give the reader a c lear 
idea of the interac tion between the team and the farmers , 
the accomplishments of the pro j ec t  ( inc luding techno
economic eva luat ion) , the les sons learned , and above a l l  
the impac t o f  t he pro j ect  o n  the NRC and the vi l lage 
community.  

- 7 1  -
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PLANT-PRODUCTION-RELATED PROJECTS 

Se lection of intervention pro j ec ts that wou ld have a 
substant ia l impac t on vi l lage p lant produc tion re lied on 
base line data covering the cu lt ivated areas , the cropp ing 
sys tems , crop produc tivity , irrigat ion and drainage sys
tems , ferti lizat ion and def ic iency symptoms of nutrient s ,  
soi l properties , agricu ltura l pe ats  and the ir ef fects , 
pe stic ides used , and po l icy for p lant protec tion . 

P l an t produc tion pro jec ts imp lemented in the three 
vi l lages inc luded improved produc t ion of four major  farm 
crops (maize , wheat , peanuts , and fava beans ) ;  improved 
produc t ion of four vegetab le crops ( tomatoes , onions , 
potatoes , and cucumbers ) ;  improved production of three 
fruit crops ( grapes , citrus , and mangoes ) ; soi l fert i lity 
studies and intervent ion ; insec t  contro l ;  and weed con
tro l .  The p lan also inc luded two pro j ec ts d irec ted at 
increasing fami ly income : a honeybeekeeping projec t  and 
a s i l kworm rai s ing pro j ec t .  

Three of these pro jec ts--tomatoes , mai ze , and pea
nuts--are examined more ful ly be low. Other pro j ects  wi l l  
be dis cussed in less detail  but wi l l  a lso emphasize the 
maj or aim of each projec t-- increased product ivity and 
soc ioeconomic impac t .  

Pro jec t  on Improvement of Tomato Produc tivity 

Bac kground 

Tomatoes are by far the large st vegetable crop in 
Egyp t .  On ave rage , 350 thousand feddans , represent ing 
40 percent of the area cu lt ivated with  vegetable crops , 
are used to grow tomatoes each year . The average pro
duc t ivity is a low 6 tons / per feddan , yet the overa l l  
produc t ion o f  tomatoes is  s t i l l  higher than the produc
t ion for any other vegetable crop . 

In Omar Hakram (Tahri r ) , tomatoe s ,  the maj or vege
table crop , are grown on an area that ranges between 300 
and 450 feddans every year. Kafr Al-Khadra , a lthough it 
is in the Menu f ia Governorate where vegetable produc tion 
has increased , has on ly a very l imited area ( 10 feddans ) 
that grows tomatoes , potatoes , and eggp lants .  Kafr 
A l-Khadra is a wheat and maize growing vi l lage . Beni 
Magdoul , which is c lose to Cai ro where the market poten
t ial for vegetab le s and fruits is  h igh , cons iders toma
toes a main crop . The average produc tion rate of toma
toes in Tahrir is 5 . 6  tons per feddan ; in Menufia and 
Giza , 4 tons eac h .  
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Modern technology and agricu ltura l prac t ices have 
made it po ssi b le to increase the produc tivi ty of land 
growing tomatoes by five or more t imes . The wor ld record 
is as high as 120 tons of tomatoes/acre , and the rat io 
is l ike ly to increase .  

Thus , a pro jec t to  increase tomato produc tivi ty 
through new t echniques seemed to be an idea l initia l  
undertaking for KBF , one that would gain the confidence 
of the farmers and inc rease their rea l income . 

Ob jec t ives 

The ob j ec t ive s of the pro jec t were : 

o To increase the product ivity of each uni t area 
of tomatoes by more than three times through the 
app l icat ion of new prac t ices 

o To inc rease the income of the farmer and encour
age ot hers to shift  from t radit iona l farming to 
modern techniques 

o To increase poss i b i lities for indus triali zat ion 
of the crop and for export 

o To train some of the par t ic ipat ing farmers in 
ways to produce hea lthy tomato seed lings for sale 
to ne ighbor ing v i l lages , thereby creat ing a new 
bus iness in the demonstrat ion vi l lage 

o To use the tomato farms as demons trat ion sites , 
and to give part ic ipat ing farmers respons ibi lity 
for promot ing the feas i b i lity of the pro jec t  
among other farmers 

o To create a healthy atmo sphere of cooperat ion 
be tween the farmer and the Mini stry of Agr icul
ture ' s  (MOA ) advisor , and among those two seg
ments and Nationa l Re searc h Centre (NRC )  staf f .  

Prob lems and So lut ions 

At the time the KBF pro jec t  started , the experience 
of the NRC s taff wi th tomato cu lt ivat ion was l imited to 
thesi s-oriented research on plant phys iology , nut rit ion , 
growth and deve lopment , pe sts , and pe s t  contro l .  Ac tua l 
experience on new prac t ices or modern methods was vir
tual ly nonexi stent . Fortunate ly , the chairman of the 
s teering commi ttee had served as Dean of Agriculture , 
Cairo University , then as Governor of E l-Fayum and 
Minister of Agr icu lture . Whi le in E l-Fayum ,  he supported 
new prac t ices and techno logies to improve produc t ion of 
farm crops . Tomato p lantat ion on wire s was int roduced 
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there and ha s been progress ing since . The s teering com
mit tee hired the top specialist  from E l-Fayum to set up 
the experiments in Omar Makram and Kafr Al-Khadra ; NRC 
staff worked under him so they cou ld take over the pro
j ec t .  At present , the NRC ha s the top spec ia li s t s  in the 
country on severa l t echnologies  of tomato farming . 

A second dif f iculty was how to convince the farmer 
himse l f  to part ic ipate in t he pro j ec t .  Wou ld a farmer 
who owns one feddan or lea s to feed himse l f  and his 
fami ly give his piece of land to a projec t  or an out
aider? What guarantees would he get ?  Where would he get 
the money to start a new prac t ice that would co at more? 
Would he be attrac ted to a col lec tive farm approach? 
These and other quest ions were discus sed during t he 
steering committee meet ing and wh i le campaigning in the 
vi llages to seek t he farmers ' support for the projec t .  
The solut ion invo lved a cont rac tua l agreement between MBF 
and the farmer on the fo l lowing terms : 

o The farmer conduc ted a l l  the work on hi s farm 
accord ing to the direc t ions given by the pro j ec t  
team .  

o The pro jec t supplied a l l  the fac i l i t ies and pro
duc t s  not used in tradit ional tomato farming. 

o MBF guaranteed a net income equiva lent to that 
rece ived from the same crop under traditiona l 
farming . 

o At the end of the season , the farmer re imbursed 
the money spent on materials  and supp lies 
ac cord ing to agreed-upon set t lements .  

o A l l  other income and reusab le materials  went to  
the farmer.  

Technica l  dif f icult ies inc luded se lec t ion of tomato 
variet ies  that give a large , high-qua lity c rop , that 
resist  disease s ,  and that f it in the growing season ; 
protect ion against di seases and pe ats to which new 
varieties were susceptible , as we l l  as seed ling bed pro
tect ion against virus infec t ion before trans fer ; proper 
preparat ion of land be fore cult ivat ion to suit the new 
practices ; determinat ion of the opt imum number of p lants  
per  uni t area ; t iming types , quant ities , and appl icat ion 
procedures for fert i l izers ; and irrigat ion techniques to 
prevent overirrigat ion as we l l  as drought . Accordingly , 
t he program des igned and imp lemented by the NRC staff 
inc luded se lec t ion of high-yield ing variet ies , proper 
care of seed l ing beds in cu lt ivation under tunne l s , 
intensive farming , proper ut i l i zat ion of soi l  and lea f 
fert i l izers , contro l of irrigation prac t ice s ,  and app l i
cat ion of a highly effic ient system for d isease and pea t  
contro l .  
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The fo l lowing steps were also found to be necessary 
to achieve the ob j ec t ives : periodic meet ings had to be 
he ld between t he NRC team and ind ividua l s  invo lved in t he 
projec t  ( agriculture extension specialists , governorate 
personne l ,  vi l l age counc i l s , and farme r s )  to exp lain 
deta i l s  and ensure cont inued commitment ; the Organi zat ion 
for Reconstruc t ion and Deve lopment of Egypt ian Vi l l ages 
(ORDEV ) had to make a l l  materials avai lable to the pro
jec t  ( seed , fert i l izers , pe s t ic ide s ) ; a mu lt idisc ip linary 
team had to be organi zed to cover a l l  aspect s ; the 
Mini stry of Agricu lture had to ass ign one member of i t a  
extension staf f t o  supervise the plan t ing of each of the 
50 feddans ; and t he NRC , in col laborat ion wit h  ORDEV , had 
to prepare a card index for each  farmer to record 
requirement s . 

Accomp lishments 

The pro jec t imp lementation passed through t hree major 
stages t hat ref lec ted t he deve lopment of new pract ices 
to increase tomato produc t ivity and an expansion in cul
tivat ion ; t he cont inuity of t he act ivity given t he high 
rate  of ac ceptance by the farmer ; the support of the 
highe s t  execut ive nationa l  commi ttee ; and the deve lopment 
of an experienced team wit hin the NRC in severa l tec h
nologies of tomato cult ivat ion (F igures 1 1  and 1 2 ) . 

In 1979/ 1980 , t he NRC imp lemented a program of 
increased product ivity of t omatoes  by wire cu lt ivat ion . 
The pro jec t was conduc ted in Omar Makram and Kafr 
Al-Khadra. The extent of increased product ivity is  s hown 
be low : 

TABLE 25 Inc reased Produc t ion of Tomatoes ( 1979/ 1980 ) 

Vi l l age Produc t ion (Ton/Feddan) 
Average in Average 
Governorate MBF 

Omar Makram 

Kaf r  Al-Khadra 

4 . 0  

5 . 7  

27 . 8  

32 . 4  

< • > too Egypt ian Pounds /Ton 

Ext ra Income 
LE/ Feddan< • > 

2380 

2670 

SOURCE : "Program on Deve lopment of Tomato Crop in Giza , 
I H-Fayum and Beni-Suef Governorates , "  NRC , 
ORDEV , and Agricultura l Research Centre ( ARC) , 
Genera l Organizat ion for Agricu lture ( GOA) , 
A l-Hadara Al-Arabia Pub lishing , Cairo , 1983 . 
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FIGURE 1 1  Trad it iona l tomato farming in Omar Makram. 

FIGURE 12 MBF tomato cu lt ivat ion on wires Omar Makram. 
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In 198 1 ,  based on the achievements of severa l 
pro jec t s  of the MBF , the Governorate of Giza and the 
Academy of Sc ient ific Re searc h and Techno logy (ASRT )  
mutua l ly f inanced a program ent it led "Sc ience and Tech
nology in Rura l Deve lopment" ( STRD ) to serve as an 
expanded applicat ion of the MBF ' s  ac hievements .  I n  that 
year , tomato farming in the Governorate of Giza covered 
1 , 000 feddans owned by 572  farmers from 14 vi l lages . 
The average product ion increased from 6 . 74 tons/ feddan 
to 2 2 . 88 tons / feddan (LE 1 , 6 14 extra income/ feddan) . 

In 1982 , t he Nat iona l Supreme Commit tee for Po licies  
and Economic s ,  chaired by the Prime Minister , approved 
the STRD Program, which inc luded the expans ion of the 
tomato program in Midd le Egypt Governorates to 7 , 83 1  
feddans in t he Governorates of  Giza , Beni-Suef ,  and 
E l-Fayum. There , 6 , 109 farmers in 56 vi l lages from 5 
count ies part ic ipated in the program. Seed ling beds were 
established on 14 5 feddans that supplied both the part i
c ipants and an add it iona l 1 , 000 feddans be longing to 
nonpart ic ipat ing farmers in ot her parts of the country .  

Tab le 2 6  s hows cult ivation , produc t ion , and income 
rates in the three governorates . 

In 1984 , the MBF pro j ec t  introduced t he tec hnique of  
growing tomato seed l ings under p las t ic tunne l s  in Beni 
Magdou l (Giza Governorate) . The seed ling beds initia l ly 
covered one feddan and then four . Crop yie ld increased 
from 7 tons to 25  tons ( variety BC 97 ) .  

Economic Eva luat ion 

Tota l produc t ion from the three governorates was 
233 , 988 tons from a tota l area of 7 , 83 1  feddans ( an 
average of 29 . 99 tons / feddan) . The expected total  pro
duc t ion from the same area if t he pro j ec t  had not been 
implemented was 60 , 062 tons ; the inc reased produc tivi ty 
of areas covered by the program was 17 3 , 926 tons . The 
average inc reased produc tivity per feddan in the three 
governorates was 22 . 2 1 tons . The percentage of increase 
in overa l l  produc tivity was 289 . 5 .  Increased profit  as 
a resu lt of the pro j ec t  in the three governorates was 
LE 1 7 . 39 mi l lion ( one ton of tomatoes sold for • LE 100 ) .  

Pro j ect  on Improvement of Maize Product ivity 

Bac kground 

Maize ( corn) ranks high among farm crops in Egypt , 
both in terms of t he cult ivated area i t  oecupies and the 
tota l  revenue it  generates . About 1 . 8  mi llion feddans 

/ 
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TABLE 26 Tomato Project& in the Governorates of Giza , Beni-Suef , and El-Fayu. 

Average Average<•> 
Produc- Produc-
tivity tivity 

Cultivated NUIIber in HBF in Non-
Gover- Area of Partici- Partici- Eztra Profit 
no rate County Feddan Kirat Faraers panta panta (13./ feddan) 

Giza Aiat 1 , 556 13 1 ,204 25 . 17 6 , 81 1 , 836 
!§ , 113 Il! ,ii!JU 

Beni- Alwuta 1 ,000 821 26 . 35 7 . 21 1 , 914 
Suef 25 , J3l! 1 ,2ll! 

El- TUlia 
Fayu. El-FayUII 5 ,275 4 ,084 31 . 94 8 . 01 2, 393 

Sanoraa 168 ,478 42 , 252 

(a)Top values represent average productivity in tons per feddan for HBF 
participants and nonparticipants ,  respectively. Bottoa values represent 
overall production ( in tons) of the area participating in MBF , and an 
equivalent nonparticipating area , respectively . 

SOURCE: "Progr- on Develop��ent of Tomato Crop in Giza , El-Faywa and 
Beni-Suef Governorates , "  NRC , ORDEV , and ARC , GOA., Al-Hadara 
Al-Arabia Publishing , Cairo , 1983. 
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(33  percent of a l l  arable land ) produced about 3 mi l l ion 
tons of maize in 1983 . Rec ent records show that the 
current domestic consumpt ion of maize is  about 5 mi l l ion 
tons and is est imated to reac h more than 6 mi l l ion tons 
by 1990 , neces s itat ing an inc rease in total product ion 
of more than 50 percent . There fore , assuming t he area 
planted in maize remains cons tant , produc tion per uni t  
area must b e  doub led . T h i s  can b e  achieved only by 
app l icat ion of new pract ices and modern techniques . 

In Kafr  Al-Khadra , maize occupied 724 feddans in 
1983 , or about 8 1  percent of a l l  cult ivated land there . 
Average annua l produc t ion of maize did not exceed 1 1-12  
ardab ( 1  ardab • 140 kg  mai ze ) , a low figure given Ka fr 
Al-Khadra ' s  fertile soi l , abundance of water , and the 
sui ta b i l ity of its  weather.  

FIGURE 13  Produc tion of ear ly tomatoes by  applic at ion 
of p lastic tunne l tec hniques  for seed l ings . 
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In Omar Makram, maize is considered a bas ic commodity 
for breadmaking and for anima l  and pou ltry feeding . I t 
oc cupies 5 7 7  feddans , or 36 percent of a l l  arable land 
in the vi l lage ; in addit ion , 300 feddans of maize are 
doub le-cropped with  peanut s .  Average produc tion of maize 
in the vi l lage ( s ing le crop) ranged be tween 6 . 7 and 
8 . 6  ardabs , an ext reme ly low produc t ivi ty rate . 

Current technologie s app l icable to smal l ho ld ings 
potent ia l ly could trip le the produc t ivi ty of maize per 
uni t area in the two vi l lages . I f  such  a goal were to 
be achieved , Egypt would not only become se l f-suf f ic ient 
in maize for the foreseeable future , but cou ld a l so turn 
over part of that land to other crop s .  

Object ives 

The maize pro jec t  set severa l ob j ec t ives : 

o To more t han double produc t ivity per uni t area 
through the use of new varieties and suitable 
prac t ices , thus inc reas ing the income of the 
sma l l  farmers 

o To encourage maize growers to adopt a package o f  
improved agronomic pract ices through the u s e  of 
demons t ration f ields  

o To work toward app l icat ion of the improved prac
t ices on a nat iona l leve l to reach se l f-suf f i
c iency in this strategic crop 

o To introduce a summer forage c rop for feed ing 
livestock and to avo id defoliat ion and det as se l
ing of t he p lants . 

Program E lements 

The program app l ied prac t ices deve loped by NRC 
sc ient i sts in t he extens ion f ie ld at Kafr A l-Khadra . 
The program comprises four ma jor e lements :  use of 
high-yie lding maize variet ies , app l ication of s imp le 
agronomic prac t ices , inc rease in plant dens ity,  and 
introduct ion of mu lt icutt ing summer forage crops to pre
vent defo liat ion and detasse ling of maize plants  and to 
produce green fodder for feeding l ive stock during the 
summer season . 

Problems and So lutions 

Maize growers are accustomed to growing Balad i  ( an 
impure variety) , which is characterized by low produc
t ivi ty and susceptibi lity to funga l diseases . Nonet he-

Copyr igh t  © Nat iona l  Academy o f  Sc iences .  A l l  r igh ts  reserved.

More  and Bet te r  Food:  An Egypt ian  Demonst ra t ion  Pro jec t
h t tp : / /www.nap.edu/ca ta log .php?record_ id=18455

http://www.nap.edu/catalog.php?record_id=18455


- 81  -

lea s , Kafr Al-Khadra , even wit h  a low produc t ivity rate , 
was se l f-suf f ic ient in this c rop . As maize was not a 
commodity for sale in the vi l lage , it was used as a 
dua l-purpose c rop for supp lying grain and green fodder .  
Farmers were re luc tant t o  shift t o  new variet ies . 

Under the tradit iona l approach , primit ive seed ing 
prac t ices led to uneven dis t ribut ion of seed s , a dec rease 
in germinat ion percentages ,  and de lays in plant emer
gence . Moreover ,  defo liat ion and detaaae l ing of maize 
p lants affec ted the grain yie lds . P lant density was too 
low ( 10 , 000-12 , 000/ feddan) and too uneven to produce high 
yields . The low leve l of nitrogen ferti lizer and an 
unfairly dis t ributed irrigat ion system were other major 
constraint s .  

The solut ion was i n  the form of a package of improved 
agronomic prac t ices that would guarantee increased pro
duc tivity and income to the farmer in a contrac tua l 
agreement s imi lar to that used in the tomato pro j ec t .  

The Improved Agronomic Pac kage 

Six major e lements constituted the newly developed 
agronomic prac t ic e .  A l l  farmers were required to fol low 
regulations put forward and supervised by the team. The 
fol lowing e lements  were inc luded : 

o The use of high-yie ld ing maize varieties : 
imported Pioneer-514 ( hybrid ) and loc a l  Giza 2 

o Early sowing during late May ear ly June 
o Furrow/ ridge irrigat ion to provide better cont ro l 

of irrigat ion and to fac i l itate weed contro l 
o Inc reased use of ni t rogen fert i l i zer f rom 60 to 

90 kg/ feddan and use of fo liage fert i l izer 
o Maintenance of maize densi ty to more than 20 , 000 

p lanta/ feddan unt i l  harve st t ime 
o Use of a summer forage crop (Mi l lex-24) grown on 

2 kirata ( kt )  for every feddan owned by the 
farmer ; thus , there was no def oliat ion or 
detaa ae ling . 

A detai led program on the agricu ltura l prac tic es was 
written in s imp le language and distributed among parti
c ipat ing farmers . The program covers both maize and the 
s ummer forage c rop . A condensed training program was 
g iven to extension se rvice agricultura l engineers . 

Accomplishments 

The maize pro jec t  started in 1980 and cont inued unt il  
1983  under the MBF pro j ec t .  In 198 1 , the maize pro j ec t 

/ 
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was extended to t he Giza Governorate as part of the 
mutua l ly f inanced ASRT-Giza Governorate Program on 
" Sc ience and Techno logy in Rura l Deve lopment . "  The MOA , 
in co l laborat ion with  ASRT , started a nat iona l campaign 
for improved maize produc t ion . The goal is  to reach 
se l f-suf ficiency in this strategic crop . 

Table 2 7  provides statist ical comparisons of the 
maize pro j ec t s  in Kaf r  Al-Khadra and Omar Makram. 
Figure 14 i l lustrates t he c rop . 

Pioneer-5 14 ma ize ( an American hybrid ) has a shorter 
and thicker stem than the tradit iona l ly grown Balad i  
variety , a s  we l l  as a greater number of green leaves ,  a 
larger leaf area , and a larger leaf area index . These 
c harac teri s t ic s  decrease the amount of lodging and break
age . Pioneer-5 14 was c hosen for cult ivat ion in Omar 
Makram. The plant was cult ivated at a dens ity of more 
than 2 0 , 000 p lants/ feddan , almo s t  double the number of  
Ba lad i plants per feddan in farms out s ide the pro jec t . 
However ,  farmers were dissati s f ied with the techno logic a l  
properties o f  the grain when i t  was mixed with wheat 
f lour in bread baking . Thus , the variety was c hanged t o  
Giza-2 ( an Egyptian variety ) ,  with  grain properties 
s imilar to the Baladi variety but with a y ie ld equivalent 
to the Pioneer- 5 14 . The 1982 decrease in the area 
p lanted in maize was due to the unsatisfac tory experience 
wi th P ioneer- 5 14 . However ,  the s ix feddans p lanted in 
Giza-2 att rac ted more farmers in 1983 . In 1983 , farme r s  
we re a b l e  t o  plant the ir f ie lds with only a lit t le guid
ance f rom t he MBF team, a ref lec t ion of the extent to 
which they had acquired the neces sary tec hno logy . 

TABLE 2 7  Maize Pro j ec ts in Kafr  Al-Khadra and Omar 
Makram 

Village Year Maize Area N1111ber Average Yield 
Variety ( Feddana ) of Ardab/Feddana( a ) 

OVDera 

bfr Al-Khadra 1980 Giza-2 4 4 22 . 9  
1980 Baladi(b ) ll . 8  

1982 Giza-2 46 72 25 . 5  
1982 Baladi ll . 8  

Ollar Maltraa 1980 Pioneer-514 64 70 22 . 2  
1980 Baladi 7 . 5  

1982 Giza-2 6 ll 23 . 7  
1982 Baladi 8 . 6  

1983 Giza-2 54 54 18 . 6  

( a) l  ardab • 140 1tg o f  maize . 
( b )Baladi ia an iapure variety traditionally grown in Egyptian villagea, 

SOURCE: N . I .  Aabour , "MBF : Prograa on Developaent of Maize Crop and 
Introducing a Summer Green Fodder , "  National Inforaation and 
Documentation Centre , Cairo , March 1983 , 
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The MOA ' s  nat ional 
got underway in 1980 . 
program for the years 
is  grown on more than 
Economic Eva luat ion 

campaign for growing Giza-2 maize 
Tab le 28 s hows the results  of the 

1980 through 1983 . Today , Giza-2 
300 , 000 feddans in 12 governorates . 

TABLE 28 Nat iona l Campaign for Giza-2 Maize ( 1980- 1983 ) 

Average 
Total Area Product ivity 

Year Governorates (Feddans ) (Ardab/ Feddan) 

1980 Dakahl ia 3 , 058 23 . 7  

1981 Dakahlia , Gharbia,  7 , 380 26 . 4  
Menufia 

1982 Dakahlia , Gharbia , 9 , 42 7  28 . 9  
Menu f ia ,  Sharkia 

Ardab • 140 kg 

SOURCE : N . I .  Ashour . "MBF : Program on Deve lopment of 
Maize Crop and Introduc ing a Summer Green 
Fodde r , " Nat ional Informat ion and Documentat ion 
Centre , Cairo , March 1983 . 

The economic impac t of the maize pro j ec t  is il lus
trated by the fo l l owing results  of 1982 season in Kafr  
Al-Khadra : 

o Area cult ivated with  Giza-2 : 46 feddans , 5 
kirats 

o Total crop : 1 , 179  ardabs 
o Expected yie ld f rom s ame area with Balad i  

variety : 545 ardabs 
o Increased produc tion with  Giza-2 : 634 ardabs 

( 1 16 . 3  percent ) 
o Increased income with  Giza-2 : 

LE 8 , 879  ( LE 14/ardab) government pric e 
LE 1 1 , 41 6  free market price 

o Produc t ion of green fodder Mi l lex-24 on area o f  
pro j ec t  (4  feddans , 15  kirat s ) : 325 tons 

o Price of fodder crop : LE 3 , 250 (LE 10/ ton) 
o Tota l area cul t ivated by bot h  crops : feddane 5 0 , 

20 kirats 
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o Total income : LE 12 , 129 
o Tota l coat of appl icat ion , inc lud ing materials , 

supp lies , and salaries : LE 1 , 709 
o Net inc rease in income from ent ire area : 

LE 10 , 420 
o Net extra income per feddan • LE 205 
o Co at/benefit  ratio 1 to 7 . 1 .  

Les sons Learned 

Severa l conc lusions were drawn during the course of 
pro j ec t  initiat ion : 

o In demons trat ion pro j ec t s  it is advisab le , at 
leas t  in initial stages , to have the experimental 
area cover as many plot s  as possible so all far
mers in t he vi l lage have a c hance to see the 
impac t . 

o The maize variety P ioneer- 5 14 , although it pro
duces a large c rop , is not acceptable to the 
Egypt ians because of ita poor f lour charac teris
tics ; t he local ly produced Giza-2 is  the mo a t  
suitab le for nat iona l programs . 

o The cu lt ivat ion of an animal fodder,  such as 
Mi l lex-24 or Sordan 7 7 ,  on an area of 1-2 ki lo
tona / feddan les sens defo l iat ion of maize leave s 
and inc rease s net income . 

, Succes s ful expans ion of maize produc t ion requires 
that enough Giza-2 seed and pes t ic ides be ava il
able at f ixed stages in the p lant ing cyc l e .  To 
ac hieve thi s , there must be better  deve lopment 
of management systems and more support for the 
agricultura l cooperat ives . 

Pro j ect on Improvement of Peanut Productivity 

Bac kground 

In 1980- 1982 , the total area cul t ivated in peanut s  
i n  Egypt averaged 28 . 6  thousand feddana/year,  produc ing 
about 332 thousand ardaba /year ( 1  ardab • 75 kg peanut s ) , 
or 1 1 . 6  ardaba/ feddan . Egyp t ' s exports of peanuts in 
1 982 amounted to 55 , 373  ardaba ( 4 , 153 tons ) of hu l led 
peanuts and 6 , 5 2 1  ardaba (489 tons)  of kerne l s , for a 
va lue of LE 2 . 7  mi l lion. Peanuts are exported to more 
t han 12 Arab and European countries . 

Tahrir province is a major peanut producer.  One of 
ita sectors , Al-Tahady , p lants more than 6 , 000 feddana 
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in peanuts every year.  (This sector is  made of rec la imed 
land that the government distributed to graduates of 
facu lt ies of agriculture at a rate of 10 feddans / pe rson . ) 

The peanut pro j ec t was imp lemented in Omar Makram, 
which is located in a peanut-growing area .  (Kafr 
A l-Khadra and the rest  of the Menu f ia Governorate do not 
grow peanuts . )  The f ive-year-o ld pro j ec t  is  an exce l lent 
example  of the use of sc ience and tec hno logy to inc rease 
product ion. The pro j ec t  not on ly succeeded in ident ify
ing the cause s of deteriorat ion of the peanut crop in the 
Al-Tahady sector ( f rom an average of 9 ardabs/ feddan in 
1979  to an average of 2 . 8  ardabs/ feddan in 1982 } , but it 
also launc hed an integrated treatment that , in 1983 , 
resu lted in an average produc t ion of 18 . 6  ardabs / feddan 
in a demonstrat ion area of 150 feddans . This year 
( 1985 ) , the program wi l l  cover the ent ire 6 , 000 feddans 
in the sector . This ef fort wi l l  be financed by the 
Egypt ian MOA and supervised by NRC staf f .  The MOA has 
also e stab l is hed a nat ional  commi t tee to deve l op Egyp t ' s 
peanut crop ; the NRC wi l l  play a lead ing ro le in that 
ef fort .  

O b j ec t ive s 

The program had the fo l lowing ob j ec t ives : 

o To demonstrat e ,  through an integrated program,  
how sc ient if ic and tec hnical expert ise can d iag
nose t he problems fac ing peanut producers , a l lo
cate needed resources , and imp lement a t ime ly 
product ion p lan 

o To demons trate how the program increases peanut 
produc t ion , to make farmers aware of the benefits 
they gain by J01n1ng the pro j ec t , and to lead to 
a nat ionwide program for deve loping the peanut 
c rop 

o To inc rease the country ' s export of the com
mod i ty ,  t hus bringing in more fore ign currenc y . 

Prob lems and So lut ions 

The pro jec t began in Omar Makram in 1981 . The 
hea lthy appearance of the peanut c rop t here as we l l  as 
t he high crop yie ld ( an average of 3 1 . 2 ardabs/ feddan 
[ 2 . 3  tons/ feddan ] compared with a reported average of 10 
ardabs/ feddan [0 . 75 ton/ feddan ] in former years ) prompted 
the Al-Kherigeen ( Graduate s )  Union ( landowners in 
Al-Tahady ) to ask the MBF steering commi ttee to he lp them 
overcome the disaster that af fected the i r  peanut c rop . 
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Thus the pro j ec t  was expanded to cover both Omar 
Makram and Al-Tahady ( both in Tahrir Province , Behe ira 
Governorate) . E ach  had a set of problems that required 
an ind ividua lized ac t ion p l an .  

In Omar Makram, the problems were as fo l lows : 

o The reuse of old cu lt ivars for more than 10 years 
resu lted in a cont inuous decrease in the peanut 
yie ld in Omar Makram; farmers were us ing se l f
produced seeds f rom previous seasons . 

o Farmers used an unba lanced fert il izat ion system 
that lacked both maj or and minor nutrients .  

o Farmers did not know how to combat disease and 
insec ts ; t hus , they were unable to ident ify early 
stage s of infect ion , where contro l  measure s are 
most ef fect ive . 

The MBF of fered Omar Makram farmers a package of pro
duc t ion prac t ices . The package inc luded : the use of the 
high-produc ing variety , Giza-4 ; ins t ruc tions regarding 
ground preparat ion by doub le-p loughing and the addit ion 
of super phosphate ; pretreatment of seed l ings with Vita
fax pe s t ic ide and with nitrogen- fixing rhizobium ( pre
pared by NRC scient ist s ) ; add it ion of Endrin pes t ic ide 
af ter sowing ; irrigat ion techniques consist ing of water
ing every 4 to 6 days , then dis cont inuing the wate r near 
ripening to avoid wrinkling ; fert i l i zat ion techniques 
whereby nit rogen and potass ium were app lied to the so i l  
and micronutrient& were app lied a s  fo liar spray ; no 
intercropping of peanuts with other p l ant s ; and start of 
harve st ing 120 days after sowing . 

The Al-Tahady sec tor ' s  18 , 000 feddans are divided 
among six cooperat ive unions . The sector is cu lt ivated 
by t he 520 fami lies of the Al-Kherigeen { Graduates)  
Union . Peanut c rops cover more than 6 , 000 feddans . In 
1979 , peanut f ie lds  in four cooperat ive s--A l-Kefah , 
Al-Semoud , Al-E i bour , and Al-Marakah--began to be affec
ted by a disease that sharp ly dec reased crop yields year 
after year . The problem started at the 70th day of 
growt h ,  when new leaves turned ye l low .  The ye l lowing 
af fec ted t he ent ire c rop between the 90th and lOOth day 
of plant growt h .  The p lant s  then began to wilt , and the 
ye llow color turned dark b rown. Damage was so extens ive 
that many farmers did not even try to salvage what pea
nuts they could .  Records kept by the Al-Kefah Coopera
tive showed the average peanut yie ld in A l-Tahady in 1979 
to be 9 . 0  ardab s/ feddan ; in 1980 , 5 . 0 ;  in 1981 , 3 . 2 ;  and 
in 1982 , 2 . 8  ardabs / feddan . 

Between 1979 and 1982 , the economy los t  LE 1 . 1 1 6  
mi l l ion , based o n  6 , 000 feddans under cult ivat ion and 
LE 30 pe r ardab of peanut s .  
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Four at tempts were made to unders tand the prob lem and 
reso lve it : 

o In Ju ly , 1980 , the P l ant Nut rition Inst itute of 
MOA ident if ied the problem as a lack of iron. 

o In Sep tember ,  198 1 , MOA identif ied the cause as 
infect ion with nematodes and recommended treat
ment , but did not as sist  farmers in imp lement ing 
the t reatment . 

o In Septembe r ,  1981 , the agricu lture faculty of 
Menufia Univers ity conf irmed the MOA ident ifica
t ion and of fered to as sist  in reso lving the pro
blema . 

o In December ,  1981 , the farmers ' union contacted 
the MBF steering committee . 

In 1982 , a team of NRC specia lists  in the areas of 
nematode , fung i ,  and peat  cont ro l ; soi l sciences ; and 
fert il izat ion tec hniques started to work on 10 feddana . 
Ita  primary goa l was to determine conc lus ive ly the c.auae 
of the d isease . At the end of the growing season , a com
p lete picture of the course of the di sease was reported 
to the MBF steering committee , a long with specific recom
mendat ions for an integrated program of d isease control 
and fert ilizat ion . 

The team found that nematodes of the root-nodul i z ing 
type inj ured the roots of t he p lant ; this was followed 
by funga l infections (Fusarium and Aspergil lus f l avua ) 
that spread to b lock the xylem ves se ls and caused t he 
p l ant to wi lt . 

After d iagnos ing the causes , the team deve loped a 
treatment package baaed primari ly on protect ion of t he 
crop against fungi and nematodes beg inning with plant ing 
and cont inuing unt i l  complete maturity . Vit afax serum 
was used for seed and soi l ,  and Diat hen 4 5  was used for 
p lants . Fert i l izers and mic ronutrient& were also 
appl ied . Figure 15 i l lus t rates peanut pro j ec t  at 
Al-Kherigeen. 

Achievements 

The peanut pro jec t  began in 1981 and has been expand
ing s ince t hen into a program for the improvement of pea
nut produc t ivi ty for the ent ire country . The program has 
gone through several stages , which are briefly de scribed 
in the fol lowing paragraphs . 

In 1981 , the program began in Omar Makram ( Tahrir 
Province)  on an area of 64 feddana owned by 54 farmers . 
As a result  of suc cessfu l  des ign and execut ion of the 
pro j ect  p lan, ave rage product ivity of t he pro jec t ' s  pea
nut crop was 3 1 . 2  ardaba/ feddan , compared to a vi llage 
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average of 10 ardabs/ feddan for nonpart ic ipant s .  This 
was an inc rease of 2 1 . 2  ardabs of peanuts per feddan and . 
an increased income to the part ic ipat ing farmer of LE 530 
per feddan. The KBF projec t supp lied the fungic ide and 
the pe st ic ide for the f irst year only , at a cos t of 
LE 33 . 9 1 / feddan. 

FIGURE 15 Peanut pro j ec t in Omar Makram. 
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In 1982 , the number of par t ic ipat ing farmers in Omar 
Makram increased to 1 2 1 ,  and the area increased to 255 
feddans . The farmers carried all expenses ,  with MBF 
supp lying them with t he nit rogen-f ixing rhizobium ( pre
pared in the NRC )  and the micronut rient & .  The average 
product ivity of the land in th� MBF pro j ec t  was 3 2 . 5 
ardabs/ feddan . Average produc t ivi ty of nonpart ic ipant s 
in Omar Makram was between 10 and 1 2  ardabs/ feddan . 

In 1983 , the number of part ic ipant s in Omar Makram 
reached 204 and t he area,  450 feddans . The MBF pro j ec t  
provided the farmers with  nit rogen-f ixing Bac terin , pre
pared by NRC f rom f ive strains and fort if ied with micro
nut rients . That year , the pro j ec t  added tra ining for 
extens ion service agricu lture engineers in Omar Makram 
to al low continui ty and se l f-re liance in the future . At 
the same t ime , work in the f ie ld proceeded with little 
or no supervis ion f rom NRC . Average 1983 produc tion was 
2 7  ardabs/ feddan , the amount that can be expec ted f rom 
Omar Makram farmers wit hout NRC assis tance in the future . 
All  second- or third-year part ic ipants obtained y ie lds 
above average , with  va lues as high as 36 ardabs / feddan 
reported .  In most case s ,  new partic ipants achieved 
be low-average yie ld s .  

A t  Al-Tahady sec tor , work started in 1982 . The 1981 
c rop had averaged 2 . 8  ardabs/ feddan . Here , the initial 
aim was to identify the cause of the crop failure . That 
ef fort was succes s fu l ,  and by 1983 , the average produc
t ivi ty of the 150 feddans under cult ivat ion was 18 . 6  
ardabs/ feddan . In 1984 , the area was increased to 600 
feddans , which produced an average of 20 ardabs / feddan . 

In 1984 , the peanut pro j ec t  was extended to cover 
7 50 feddans in Omar Makram and 1 , 250 feddans in the 
Al-Tahady sector.  The average y ie ld in Omar Makram was 
26 ardabs/ feddan and in Al-Tahady , 19 ardabs / feddan . 

In 1985 , the NRC staff was engaged in a nat iona l 
ef fort with the MOA . The joint program covered the 
ent ire 6 , 000 feddans under peanut cu lt ivat ion at 
Al-Tahady . The NRC program on improvement of peanut pro
duct ivity was imp lemented . The MOA has al located 
LE 100 , 000 for the ac t ivity. The MOA also estab l i s hed a 
Commit tee for Deve lopment of Peanut Product ion ; the NRC 
was a part ic ipant in the committee , and was also invo lved 
in a program that covered 3 , 000 feddans ( 900 in Sharki a ,  
900 i n  Giza , and 1 , 200 i n  Ismail ia Governorates ) .  The 
MOA al located LE 140 , 000 for the ac t ivity . 

Economic Feas i b i l i ty 

The product ivity of the peanut crop in Omar Makram 
in the 1983 season was used to evaluate the economic 
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feas ibil ity of the pro j ec t .  A compari son of partic ipant s 
in the pro jec t with  nonpart ic ipant s fo l lows : 

Part ic ipants 

Total cult ivated area in 1983 = 450 feddans 
Average peanut product ivity • 

27 ardabs/ feddan 
Price of one ardab as sold to government 
cooperat ive • LE 30 
Average income per feddan • LE 810 
Total experiences per feddan = LE 160 
Average net income per feddan = LE 650 
Net income of the ent ire area = LE 292 , 500 . 

Nonpart ic ipant s 

Average produc t ivi ty of nonpart ic ipant s = 

1 2  ardabs/ feddan 
Average income of nonpart ic ipant s = 

LE 360/ feddan 
Total expense s out s ide the pro jec t  
LE 100/ feddan 
Average net income = LE 260/ feddan 
Net income for an area equiva lent to t hat  
used by  part ic ipant s ( 450 feddans ) = 

LE 1 1 7 , 000 . 

The extra income generated by the pro j ec t  was LE 390 
per feddan , or LE 1 7 5 , 500 for t he ent ire 450 feddans . 
The rat io of income be tween part ic ipant and nonpart ic i
pant was 2 . 5  to 1 .  

ANIMAL-PRODUCTION-RELATED PROJECTS 

The past  decade has witnessed increas ing imtPrts o f  
meat , mi lk , and the ir produc ts t o  Egypt . Per capita 
uti l izat ion records for the period 1974- 1980 show 
increase s in anima l and poul t ry produc ts of 38 percent 
for red meat ,  6 7 percent for pou ltry ,  76 percent for 
fish ,  and 41 percent for dairy produc ts . Produc t ion 
during this period s howed no s ignif icant increase .  

Economic studies reveal that the Egypt ian Government 
wil l  have to pay $20 bi l l ion over the next f ive years to 
cover basic food imports , many of which are meat pro
duc ts . Programs that raise the product ivity and improve 
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the reproduct ivity of domestic l ive stock and pou ltry are 
desperately needed to stem the growt h of imports of these 
foodstuf f s .  

The MBF pro j ec t ,  wit hin its modest  fac i l i ty , has 
imp lemented pro j ects  that could serve as mode l researc h 
and deve lopment systems in the deve lopment of anima l 
wea lth .  The pro j ec ts  inc lude : increas ing the produc
t ivi ty and rep roduct ivi ty of livestock under Egypt ian 
vi l l age condit ions ; contro l l ing parasites and diseases 
of anima l s ; improving poultry produc tivity ; and intensive 
rabbit product ion. 

Pro j ec t  on Improvement of Poul t ry Produc t ivity 

Background 

Increasing ly , Egypt must import mo re and more of its 
food . In addit ion to t he nat ion ' s high birth rate and 
l imi ted re sources ,  its rura l sec tor ,  which has always 
been Egyp t ' s food producer , is  rapid ly becoming a big 
consumer as we l l .  

Egypt ' s  total  produc tion of meat i s  about 62 1 
thousand met ric tons ; in addition , it produces  2 . 2  mi l
l ion tons of mi lk.  Egypt ' s  imports of meat produc ts 
exceed 200 thousand tons at a cost equiva lent to 120 
mi l l ion Egypt ian pound s in fore ign currency . 

For many years , pou ltry-keeping suf fered from poor 
management , feed shortages , and improper husbandry .  
Aware o f  t hese problems , t he government encouraged 
breeders to start l arge pro ject s  for poul t ry rais ing and 
egg product ion, and provided loans on repayment terms . 
In five years , Egypt became large ly se l f-suf f ic ient and 
stopped t he import of c hickens and eggs . However ,  these 
succe s s ful  intervent ion pro j ec t s  created soc ioec onomic 
c hanges in rura l areas . Tradit iona l ly ,  Egypt ian farmers 
raised 10- 15  birds for inc idental profit  and for fami ly 
consumpt �n .  Gradua l ly ,  the farmers became big consumers 
of the bro ilers and eggs produced for urban area consump
t ion. This change threatens to counterac t the measures 
taken by the government , s ince 5 5  percent of Egypt ' s  
populat ion l ives in rura l areas . 

The MBF pro j ec t  undertook a program to encourage the 
long-pract iced act ivity of pou lt ry-keeping by the farmer .  
Because ra is ing chickens is cus tomari ly done b y  the 
farme r ' s wi fe as a s ide l ine , such a pro j ec t  a l so encour
aged the ac t ive part ic ipat ion of women in the vi l lage 
economy . 
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Object ives 

The ob j ec t ive s of the MBF ' s  poult ry-keeping pro jec t  
inc luded t he fol lowing : 

o Deve lopment of sma l l-scale poult ry product ion 
units  { fami ly s i ze)  

o Proper distribut ion of ava ilab le feed unit s  year 
round 

o Increased fami ly income and provision of a good 
source of protein to farmer ' s  fami ly 

o As ses sment of the nut ritional impac t of the pro
ject 

o Inc reased part ic 1pat ion by women in vi l l age pro
duct ivity .  

Pro jec t  Deve lopment 

The pro jec t  on improvement of poul t ry product ivity 
was des igned to c hange pou ltry-keeping from a s idel ine 
operation to a fami ly-s i zed produc t ion pro jec t .  This 
necess itated int roduc ing high ly product ive breeds ; 
asse s s ing availab le resources for chicken feed formula
tions and deve loping year-round distr ibut ion programs ; 
deve lop ing sma l l-scale produc t ion unit s  for bro ilers and 
eggs ; and training vi l lagers in modern managerial tech
niques of poult ry-keep ing . 

Kaf r Al-Khadra {Menuf ia Governorate ) and Omar Makram 
{Tahrir Province)  were t he s ites se lec ted for t he pro
j ec t .  The pro jec t  began in Kaf r  Al-Khadra with numerous 
workshops on pro j ec t  goal s .  Cont inuous contacts  at the 
early stages between the pro jec t ' s  fema le sc ien t is t s  and 
vi l l age women was a crit ical factor in the pro jec t ' s 
suc ces s .  

In 1980 , pro jec t  staf f interviewed 80 prospect ive 
fami l ies , se lec t ing 8 to join t he pro jec t .  Partic ipants 
had to be wi l ling to take some f inanc ial risk in pur
chas ing t he chicks and rat ions , and they had to have a 
closed room for the pro jec t .  Equipment , cons i s t ing of a 
smal l heater , l amp , and feeding apparatus , was purchased 
by t he pro jec t  ( at LE 70 per fami ly ) . A l l  cos t s  were to 
be subt rac ted f rom sales proceeds .  

During the first rotat ion , 800 c hicks were dis tri
buted , 100 to a fami ly . In t he second rotat ion , the 
number of chicks inc reased to 2 , 000 and partic ipat ing 
fami l ies to 10 . As vi l lagers rea lized that a l l  partic i
pant s were prof it ing , they began to gain conf idence and 
pus hed · to j oin the pro j ec t .  By 1984 , t here were 7 0  
fami lies in the pro jec t ,  wit h  25 , 000 c hicks for eac h o f  
the four year ly rotat ions . Total product ion i n  Kafr 
Al-Khadra amounted to 88 , 000 chicks ( 1 . 5  kg , age 
45-50 days ) . 
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FIGURE 16 Poultry pro j ect in Omar Makram. 

The pro jec t  in Omar Makram started at approximate ly 
the same t ime as in Kafr Al-Khadra . In 1980 , ten 
fami lies were provided 100 chicks eac h per rotat ion for 
f ive rotat ions . Unl ike t he Kafr Al-Khadra pro jec t , t he 
MBF researc h team and the Ministry o f  Land Rec lamat ion 
reac hed agreement with t he Agricultural Cooperat ives t o  
provide loans of LE 1 , 400 t o  const ruct the conf ined areas 
needed by those lacking suitable quarters for pou lt ry .  
I n  1984 , part ic ipat ing fami l ies numbered 58 , with 100 
chicks per rotat ion . The pro ject expanded to the ne igh
boring vi l lage of Omar Shaheen . One of the original 
partic ipants now has 1 , 000 chicks . The pro ject is now 
tota l ly inst itut iona l ized in the vil lage and MBF no 
longer carries on any d irect act ivi t ies . 

Economic Eva luat ion 

Economic eva luat ion of prof itab i l i ty of the poul t ry 
pro j ec t  is est imated as a func t ion of equipment and 
inve stment cost , expected durability of equipment , 
pay-back period , intere st rate , and operating cos ts .  

Eva luat ion of a typical uni t  wit h  100 chicks per 
rotat ion and a total of f ive rotat ions per year , based 
on ac tua l va lues , showed the fol lowing resul t s : 

Copyright © National Academy of Sciences. All rights reserved.

More and Better Food: An Egyptian Demonstration Project
http://www.nap.edu/catalog.php?record_id=18455

http://www.nap.edu/catalog.php?record_id=18455


- 95 -

Initial Inve s tment 

LE 

S ite { 10 square meters)  50 
Equipment for produc t ion 73 
Auxi liary equipment 7 
Fixed capital 100 

TOTAL ffi 

Annua l Operat ing Cost /Return Analysis 

a.  Co st 

LE 

Chicken price ( 500)  160 
Feed price { f ive rotat ions)  270  
Fue l price 5 
Maintenance 5 
Transportat ion 5 
Vete rinary {LE 0 . 02 x 500 ) 10 
Salaries 

TOTAL 450 

b .  Return 

o 500 c hicks x 2 percent mortality x 1 . 5  kg 
weight x LE 1 . 1 .  • LE 808 . 5 .  

o 1- 1 / 2  cubic meters poultry manure x 5 rota
t ions x LE 6 • LE 36 . 0 .  

TOTAL I.E 8 , 445 

c.  Profit  (b  - a) • LE 394 . 5  

d .  Return/ cost LE 1 . 9  

e .  Pay-back period • Total init ial inve stment 
divided by annua l profit  • 

0 . 58 year . 

OTHER PROJECTS OF SIGNIFICANT IMPACT 

The MBF intervent ion pro j ects were directed toward 
increas ing the produc t ion of farm crops t hrough appro
priate techno logies and new prac t ices , and subsequent ly 
improving the soc ial , economic , and nut ritiona l status 
of the vi l l age population. The pro jects  were se lected 
on the bas i s  of analytical  eva luat ion of the base l ine 
data , requests  made by the farmers , and experience of NRC 
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staff in all  aspec ts of implementat ion. This sect ion 
summarizes some of the other  pro jec t s  imp lemented in Kaf r 
Al-Khadra (Menuf ia) , Omar Makram ( Beheira) , and Beni 
Magdoul ( Giza) . 

Improvement of Wheat Produc t ion 

Wheat ia by far the moat  important stap le in the 
Egyptian d iet . For the past 30 years , Egypt has faced 
an ever-expanding gap between product ion and consumpt ion 
of wheat ao that , by 1980 , 75  percent of the wheat con
sumed in Egypt was imported . 

The wheat pro jec t  was imp lemented in Omar Makram, 
where wheat annua l ly covers 600 feddana , represent ing 
40 percent of the cult ivatab le area (F igure 1 7 ) . Farmers 
use impure b reeds f tom the ir old cult ivara , known aa 
Ba lad i  ( nat ive variety ) . The average yie ld of wheat in 
Omar Makram ia 5 ardab a ( 1  ardab wheat • 150 kg) and a 
little  over one ton of straw , compared with 8-9 ardaba 
of wheat and 3 tons of st raw in the va l ley. 

The ob j ec t ive in Omar Makram was to introduce a new , 
high-produc ing variety , Sakha 6 1 , recommended by the MOA 
for sandy soi l , and to provide the farmers with .a package 
of prac t ices that would increase the yie ld and income . 
Another objec t ive was to aaae a a  farmers ' acceptance . In 
1982- 1983 , 24 farmers part ic ipated in the pro ject with a 
total of 28 feddana . In 1983- 1984 , 93 farmers joined the 
pro j ec t  with a total area of 1 10 feddana . In the f irst  
year , farmers were given potas s ium fert il izer , insec t i
c ides against aphids , and leaf fert i l izers (LE 10 . 3/ fed
dan) , in add it ion to the coa t- free supervision offered 
by the team. In the second year , the team provided only 
supervision and tra ining on proper prac t ices . 

The first  year of program imp lementat ion provided 
ind icators that he lped the team des ign the second-year 
plan . Al l farmers reported a high increase in grain 
yields using the Sakha 61 variety . However ,  three major 
complaints were reported : the need to maintain a high 
straw yie ld , par t icul ar ly by farmers who raise cattle ; 
loa aea due to easy separat ion of grains f rom ears during 
transportat ion ; and the rain propert ies --the Sakha 6 1  
variety has a higher percentage of chaf f than doe s the 
Balad i  variety . In addit ion to the Ba lad i  variety grown 
in the convent iona l way , the second year of wheat cult i
vat ion in Omar Makram inc luded a group of ·93 farmers 
us ing the Sakha 6 1  variety and imp lementing the comp lete 
package of services ( sowing date and dens i ty ,  irrigat ion 
sc hedules , fert i l izat ion , protec t ion , harvesting , and 
other management aspects ) .  Anot her  group of 20 farmers 
cult ivated the convent iona l Baladi variety but used the 
newly deve loped · package of service s .  
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FIGURE 1 7  Whe at pro jec t  in Omar Makram shows growt h 
uni formity of Sakha 6 1 .  

Deve lopment o f  Onion Produc t ion 

Onions are a major export c rop , coming after cot ton 
and rice ; they are the first  export crop among veget
ables ; the va lue of total onion exports amounts to LE 10 
mi l lion/year .  Almost 90 percent of the onion c rop f rom 
Upper Egypt ( Se id i )  is exported to Europe . The late 
Behary (North Egypt ) c rop appears in the local  marke t 
during June and July . Per capita consumpt ion amounts to 
10 . 94 kg/year ( 1981- 1982 ) . 

The las t few years have witnes sed a cons iderab le 
dec rease in t he quant ity and qua lity of onion c rop due 
to widespread infect ion wit h  white mold .  This infec tion 
has drast ical ly reduced Egyp t ' s  total onion exports . In 
1982 , the total area cul t ivated with  summer and winter 
onions in Behe ira Governorate (where Omar Makram is 
located ) was 2 1 , 7 68 feddans , with  an ave rage product ion 
of 3 . 763 tons / f eddan . Onions are also cult ivated in Kaf r 
Al-Khadra ( Menufia) and Beni Magdou l ( Giza) , but to a 
muc h lesser extent.  

The pro ject ob j ec t ive was to  introduce new tec hniques 
and prac t ices in onion cult ivat ion to improve the quan
t ity and the quality of the c rop . The pro j ec t was con
duc ted in Omar Makram, Kaf r Al-Khadra , and Beni Magdou l .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

M o r e  a n d  B e t t e r  F o o d :  A n  E g y p t i a n  D e m o n s t r a t i o n  P r o j e c t
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 8 4 5 5

http://www.nap.edu/catalog.php?record_id=18455


- 98 -

TABLE 29 Economics of Wheat Production in Omar Markram ( 1983-1984 ) 

Variety 

Sakba-61 
Baladi 
Baladi 

Practices Ton/Feddan 
Grain Straw 

Hew 1 . 64 
Conventional 0 . 75 

Hew 1 . 30 

3 . 25 
1 . 00 
3 . 00 

LE/Feddan 
Grain Straw 

197 
90 

156 

390 
120 
360 

(a) Price of pesticide Malathion is deducted . 

SOURCE: Project Team Final Report . 

The project , begun early in the life of MBF in Omar 
Makram and Kafr Al-Kbadra , showed an average increase in 
production from 4 . 2  tons/ feddan in 1979 to 17 tons/ feddan 
in 1984 , for an additional income of LE 890 per feddan 
( see Figures 18 and 19 ) .  

The project offers a package of practices and treat
ment s ,  using Giza-20 variety . Onion seeds ( 3  kg) were 
grown in beds of 3 kirats ,  and the resulting seedlings 
were transferred to an area of 1 feddan. 

In 1983 , 52 farmers in Beni Magdoul joined the pro
ject with 25 feddans . The seedling beds were cultivated 
mid-October , and the transfer took place in December . 
Ten farmers . obtained a yield ranging from 22 to 
25 tons/ feddan . The overall productivity average was 
15 tons/feddan compared with 6 . 26 tons/feddan for the 
entire Giza Governorate . Assuming a market price of 
LE 150/ ton , and increased production of 8 . 74 tons/ feddan , 
the additional income is about LE 1 , 300/feddan . The pro
duction increase encouraged othe r farmers to join the 
project . In 1984-1985 , the area of onion cultivation was 
increased by 250 feddans in Hekla (Giza) . 

Improvement of Cucumber Production 

CUcumbers hold second place (after tomatoes )  in fresh 
vegetable consumption.  Cucumbers are cultivated by all 
governorates in a total area of about 40 , 000 feddans , 
mainly as a summer crop . The increasing demand for 
export makes cucumbers a choice crop for high economic 

Ne t  
Income 

(LE) { & )  

585 
120 
514 
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FIGURE 18 Convent iona l produc t ion of onions in Omar 
Makram ( top ) ; Giza-20 onion farm in Omar 
Makram ( bottom) . 
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FIGURE 19 A farmer f rom Omar Makram. Produc t ion 
amounted to 20 tons of Giza-20 onions per 
feddan. 

return . New varieties and modern tec hno logica l prac t ices 
of fer new yie ld records and have contributed to produc
t ion of of f- season crop s .  

The pro ject on improvement o f  cucumber produc t ion 
st arted in 1982 , at the request  of the farmers of Omar 
Makram ( F igure 20) . The ob j ect ive was to increase cucu� 
ber product ivity , improve qua l ity , and maintain fruit 
uni formi ty through contro l led agricul tura l prac t ices and 
the introduc t ion of a French variety cal led Beta Alpha
f i lmorane . A total area of 8 feddans and 8 kirats , owned 
by 14 farmers , was cult ivated during the f irst  week of 
February wit h  cucumber seed l ings . Recommended me thods 
of  pest and insec t cont ro l ,  leaf fert i l ization , and 
irrigat ion were fol lowed , and the crop was harve sted 
during the months of Apri l  and May . Average produc t ivity 
amounted to 1 5  tons / feddan , compared to an average of 
3 tons/ feddan for convent ional cult ivation. 
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F IGURE 20  Cucumber pro j ec t in Omar Makram 
( 5 5  f eddans ) .  The farmer produced 27 tons of 
cucumber ( Beta-Alpha) per feddan . 

In 1983 , the pro ject  cove red an area of 30 feddans 
owned by 65 farmers . Twe lve farmers reported records of 
2 1-27 tons/ feddan . The overa l l  produc t ion ave rage was 
1 5  tons / feddan ,  compared to averages of 3-5 tons / feddan 
in the ent ire Behe ira Governo rate . In 1984- 1985 , 105 
farmers j o ined t he pro j ec t  wi th a total area of 55 
feddans . Reported ave rage produc t ion was 14 tons/ feddan . 

Improvement of Potato Produc t ion 

In Egypt , po tatoes are cul t ivated in a total area of 
about 130 , 000 feddans . Ave rage produc t ivity is about six 
tons per feddan , which i s  ve ry low compared to  wor ld 
records of more than 60 tons per hect are ( 148 . 8  tons per 
feddan) . The pro ject started in Kaf r Al-Khadra ( 1 983) 
with  5 7 f armers who cultivated 20  feddans with a N i l i  
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FIGURE 2 1  Potato pro j ect  in Omar Makram, summer , 1985  
( 100 feddans ) .  Average produc t ion was 18  
tons / feddan. 

spoon ( the growing season along the N i le between summer  
and winter spoons--September for  the potato crop ) . In  
1984 ,  an  area of 40 feddans owned by 182  farmers was 
cu l t ivated in potatoe s ( 2 0  feddans in Ni l i  spoon a�d 20 
feddans in summe r spoon) . Imported potato variety Alpha 
was used in t he summer spoon, whi le t he N i l i  spoon used 
s tored summe r  potatoes . 

The pro ject obj ec t ive was to introduce new prac t ice s , 
based on f ie ld experiences of NRC staf f , to improve 
po tato c rop produc t ion in Omar Makram and Kafr Al-Khadra . 
The pro j ec t  provided opportuni t ies for on- the- job train
ing of local  agriculture extension staff  and demonst rated 
the potent ial of the new technologies . 

Table 30 shows the resu l t s  of pro j ect  imp lementat ion 
in the two vi l lages . 

Improvement of Mango and Grape Produc t ions 

Mango (Mangifera indica) is  cult ivated in a tota l 
area of about 26 , 000 feddans . During the past few year s , 
mango orchards have faced progress ive degradat ion that 
has serious ly af fected the quant ity and qua l i ty of the 
crop . The NRC staf f  spent a ful l year inve st igat ing the 

Copyright © National Academy of Sciences. All rights reserved.

More and Better Food: An Egyptian Demonstration Project
http://www.nap.edu/catalog.php?record_id=18455

http://www.nap.edu/catalog.php?record_id=18455


- 103 -

TABLE 30 Results of Two Potato Pro j ec t s  

Area ( feddan) 

Partieipanta 

Highest crop ( ton) 

Averaae crop ( ton) 

Governorate averaae ( ton) 

Production increase ( ton/feddan) 

Production increase 

( ton/ total area) 

Extra inca.e (LE/feddan) 

ICafr Al-IChadra 
Nili Crop Sumaer Crop 

20 20 
75 125 
13 18 
10 14 

4 , 32 6 , 50 
5 . 68 7 . 95 

113 . 6  159 . 0  
852 . 0  1192 . 5  

Extra incoae (LE/total area) 17 , 040 27 , 030 
Percent increase in inco .. 131 122 

Ollar Hakraa 
S�r Crop 

30 
68 
22 
18 

6 , 24 
11 . 76 

352 . 80 
1764 , 0  

59 , 976 
188 

causes of the crop losses and des igning a demonstrat ion 
program to improve mango produc t ion . The program started 
in November 1983 in Beni Magdoul ( Giza) wi th 22 feddans . 
NR.C staf f  found that c rop losses were a result of pes t s  
( acarous nematode s ,  insects , and fungi )  and soil  def i
c ienc ies in mic ronutrient & ( zinc ,  mangane s e ,  and iron) . 
A comprehensive agronomic program, inc luding pes t  contro l 
and leaf fert i l izers , was implemented . The f igures in 
Tab le 3 1  ind icate the economic feas ibi lity of the new 
program. 

TABLE 3 1  Economic Feas i b i l ity of Mango Program 

New Outs ide the 
Program Program 

Highest  produc t ion 
( tons ) 3 . 88 0 . 60 

Lowest  produc t ion 
( tons ) 1 . 44 0 . 30 

Average ( tons ) 2 . 6 6 0 . 45 

Cos t  (LE/ feddan) 
of fert i l izers , 
pe s t icides 650 244 

Net bene f i t < •> LE 1 6 1 1  138 . 5 I:.E 

< •> who lesale price ( LE / ton) : 850 
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The 22 feddans cult ivated with mangoes in the 
1983-1984 season served as a demonstrat ion site to con
vince nonpart ic ipat ing mango growers to imp lement the new 
program and seek the services of the NRC team. Severa l 
contracts  for services were made between mango growers 
and the NRC in the 1984- 1985 season . 

A s imi lar program for improvement of grape product ion 
was imp lemented at the same t ime and by the same team in 
Kaf r Al-Khadra . Grapes occupy the second position , after 
c it rus  fru its , as to tota l produc t ion. In Kafr  
Al-Khadra , the area cult ivated wi th grapes  dropped by 
33 percent in two years ' t ime because of crop los ses . 
The research team ident i f ied the causes of the deterior
at ion , and in 1983- 1984 conducted a demonst rat ion program 
on an area of 1 1  feddans and 6 kirats owned by 29 
farmers . The program re sulted in an average increased 
product ivity of 6 . 3  tons/ feddans over the average crop 
of nonpart ic ipating farms , amount ing to an addit iona l 
income of about 1 , 500 LE/ feddan . These resu lts made 
grape growers eager for the NRC services . In the 
1984- 1985 season , the researcb team expanded their act i
vities in tbree governorates , Giza ( Beni Magdoul and Kaf r  
Al-Gaba l ) , E l-Minia ( Sama lout ) ,  and E l-Gbarbia 
(E l-Santa) , over a total area of 200 feddans . Contract s  
for services t o  fol lowup o n  program app l icat ions cost 
LE 50 pe r feddan . 

Improvement of Dairy Produc t ion 

Egyp t ' s total milk produc t ion amounts  to about 
2 . 2  mi l l ion tons/ annum ( buf falo and cow mi lk) . Only 
10 percent of tbat mi lk i s  proces sed by modern factorie s 
and under sanitary condit ions . More than 90 pe rcent of 
tbe total mi lk is  produced , processed ,  and consumed under 
primit ive and unsanitary cond i t ions . Prob lems cont ri
buting to low product ion or poor qua lity a l so inc lude 
l imi ted transportat ion , ine f f ic ient coo l ing , and labor 
shortages . Dai ly anima l produc t ion is ext reme ly low 
compared with internat ional standards . One-fourth of t he 
total milk produc t ion is  consumed during ca lving . 

Dairy produc t ion is pract iced by nearly two-thirds 
of the agricu ltural community of Omar Makram. Buf falo 
mi lk is dominant in dairy produc t ion at Kaf r  Al-Khad ra 
and represent s ha lf  the mi l k  used at Omar Makram. Maj or 
dairy product s  in both  vi l l ages are white karish cheese , 
ghee , and butt er ; ful l-cream cheese is  produced in very 
l imi ted quant ities . 

Tbe dairy pro ject in Omar Makram and Kafr  Al-Khadra 
has focused on the estab l i s hment of demonst rat ion fac i l i
t ies in both  vi l lages . The ob j ect ives are to : 
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o Improve the qua l ity of proces sed dai ry product s  
and t o  prevent contaminat ion during a l l  steps 
f rom mi lking through process ing 

o Int roduce an economical fermentat ion method by 
using a suitable starter to produce homofermen
tat ion 

o Establish a "mi lk producer soc iety" trained in 
proper management and process ing of local ly pro
duced mi lk,  thus creat ing bet ter market potent ial 
for its dairy produc t s .  

I n  Omar Shaheen , near Omar Makram , a building owned 
by the women ' s as soc iat ion of Tahrir Province has been 
provided for a mode l plant that can serve three to f ive 
vi l lages . At the mode l p lant , peop le learn to manage the 
produc t ion themselves and to avo id unsani tary cond it ions , 
e spec ial ly health hazards during the hot season . A s imr 
ilar uni t has been estab l ished in Kaf r  Al-Khadra on a 
pub lic fac i l i ty offered by the vi l lage counc i l .  Both 
uni ts have a capac ity of four tons a day . 

It was decided early on that vil lage women would be 
responsi b le for imp lement ing the pro j ect . In Omar 
Makram, an influent ial local woman was hired as loca l 
organi zer. Her j ob was to as s i s t  in the dairy produc
t ion , to work with the women in mi lk separation, and to 
instruct women in newer and c leaner methods of produc
t ion. 

To improve the c leanline s s  of t he home-produced mi lk 
produc t s , the MBF pro j ec t  encouraged the use of a new, 
qu icker act ing starter,  and the adopt ion of cheesec loths 
to replace the mats on which cheese tradit iona l ly has 
been dra ined . Lecture s on dairy hygiene and on-the- j ob 
training took p lac e .  A mechanical separator was intro
duced to rep lace manua l separators , and women used the 
fac i l i ty ,  free of charge , to separate their mi lk.  Butter 
churners were also int roduced . Women were encouraged to 
sell  some of the skim milk to the dairy , which would then 
proces s  it into cheese and other  produc ts  for sale in the 
c ommunity or to inst itut ions such as schoo l s .  

The pro ject invo lved the local  cooperat ive s in al l 
act ivit ies ,  because they wi l l  eventua l ly take over the 
pro ject from the NRC . 

The pro ject is establishing a mini-dairy pi lot plant 
in Beni Magdou l ,  with a c apac ity of 2 . 5 tons/day .  The 
fac i l ity was des igned and fabricated by Misr Of fice for 
Engineering and Importat ion . 

Deve lopment of Beekeep ing and Sericul ture Pract ices 

Beekeeping is a very old prac t ic e ,  and begins wi th  
the const ruct ion of suitab le hive s to  col lect and protect 
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bees . The va lue of beekeep ing lies in t he nutrit ional 
and therapeut ic use of its  produc t s , in its  potent ial as 
a source of income , and in t he use of bees to ensure the 
ferti l ity of some f ruit species through cross-po l l inat ion . 
Honey bas a high nut ritive value ; it contains fructose 
and glucose (which are eas i ly dige s t ib le sugars ) ,  amino 
ac ids , and vi tamins B1 , 82 B6 , nicot inic ac id , and 
fo l ic ac id . The roya l j e l ly produced by the queen bee 
is a high energy source wi th vitamins , minerals , fats , 
eas i ly as simi lated sugars , and pro te ins . Beeswax is an 
important pharmaceut ical ingredient . 

In Egypt , the nectar-bearing plant s are c lover , 
c itrus fruits , and cot ton plants . At Kafr Al-Khadra and 
Omar Makram, farmers bad litt le or no experience wit h  
beekeeping , although some mud hives were used a t  Omar 
Makram and very old hive s at Kafr  Al-Khadra had been 
placed near stagnant water.  Farmers were unaware of the 
dangers of wasps and horne t s  to bees and were not con
cerned with bui lding t he ir hives in s afe areas ( such as 
areas far from grape plant ings ) .  

The planners for thi s  pro ject saw beekeeping as a 
good opportunity to demonst rate new and appropriate tech
niques  to t he vi l lagers . The pro j ect was deve loped to 
educate and train vi l lage beekeepers to : 

o Increase the y ie ld of products  by using modern 
ap iaries and farms 

o Protec t  the bee s 
o Place hive s  near c lean water and pol len supp l ies 
o Provide s he lters against wind damage for the 

ap iary 
o Choose an appropriate site . 

Work began in Kafr Al-Khadra in 1980 , with 5 farmers 
and 40 bee co lonies .  The farmers used langs troth hives 
and learned how to protect bees from wasps and from 
diseases .  The honey that was ext racted from the demon
strat ion co lonies was distributed throughout the vil lage 
\Figure 2 2 ) . Emp ty comb s were fumigated with the moth 
repe l lent Parad ix and stored for the winter ; during this 
t ime ,  the bees were fed sugar syrup . NRC researchers 
di scovered the presence of ac arine , which was later con
tro l led using disease prevent ion measures . Vil lagers 
were taught to contro l the oriental hornet.  By February 
1981 , addi tiona l swarms had been sold to other interested 
farmers ,  and the vi l l age bee co lonies increased to 50 .  
In  Sep tember 1981 , the empty comb s were col lected and the 
winter cyc le began. 

At Omar Makram, NRC re searchers fo l �owed the same 
procedure of introducing new beekeeping prac tices and 
donat ing 50 bee colonies to interested vi l lagers . The 

Copyright © National Academy of Sciences. All rights reserved.

More and Better Food: An Egyptian Demonstration Project
http://www.nap.edu/catalog.php?record_id=18455

http://www.nap.edu/catalog.php?record_id=18455


- 107 -

FIGURE 2 2  Beekeeping . 

nu.ber of colonies decreased to 34 because some weak 
colonies had to be added to the stronger one s .  Nect ar 
was col lected from citrus orchards and 3 10 kg of honey 
was ext rac ted and sold to the vi l lagers . A water pump 
was placed near the apiary as a source of c lean water .  
Ef forts to  encourage beekeeping are cont inuing in  both  
vi l lages : project plans ca l l  for training opportuni t ies 
for vil lagers , provis ion of loans , and deve lopment of 
adequate extens ion services . 

The othe r  pro ject , on deve lopment of sericul ture 
prac t ice ( the rearing of cocoons and s i l kworms in order 
to manufacture s i lk) , was primari ly directed at Kaf r  
Al-Khadra , though the pro j ect was also extended t o  Omar 
Makram. The Menuf ia Governorate , espec ia l ly the area to 
which Kafr Al-Khadra be longs , recent ly had been a center 
for sericul ture act ivity and once had a sma l l  factory for 
manufacturing t he silk ribbons used in tradit iona l 
dresses and cos tume s .  However ,  for some reason , that 
act ivity was di scont inued . The pro ject , there fore , was 
an ef fort to revive the pract ice . 

Because the s i l kworm depends on mulberry leaves , 
sericul ture also concent rates on growing mu lbe rry trees . 
The obj ect ive of the sericu lture pro j ect  was to improve 
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F IGURE 23 S i l kworm pro j ect in Kaf r  Al-Khadra . 

the qua lity and quant ity of mu l be rry t rees and the vari
ety of the s i lkworm larvae through pract ical and appro
priate technology . Mulbe rry seed l ings were planted in 
both vi l l ages and , at Kaf r Al-Khadra , seed lings were 
of fered to some fami lie s .  S ix expe rienced fami lies were 
g iven larvae . Al l .participants were instructed in the 
proper way to rear the larvae and to cult ivate mulbe rry 
t rees to achieve opt imum results . At Omar Makram, vi l
lagers and NRC re searche rs prepared a site for rear ing 
s i l kworms , us ing a donated hal l  furnis hed with rearing 
stand s and trays . 

By November 1981 , the sericul ture expe riment showed 
tangible returns . Each fami ly was able to raise 
12-2 1 grams of eggs to obtain a produc t ion of LE 8/ 100 
cocoons over a period of 35 days . 

HEALTH AND NUTRITION STATUS 
AND IMPACT OF THE MBF PROJECT 

The high rates of infant and pre school morta lity are 
two of Egyp t ' s mo at severe pub l ic health problema . The 
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interact ions of poor prenatal nutrition , inadequate 
sanitat ion , and poor weaning pract ices are cons idered to 
be the root cause s .  

Weaning problema can be attributed t o  three factors . 
First i s  t he mother ' s  low food intake , which results in 
inadequate mi lk produc t ion . Second is the mother ' s lac k  
o f  knowledge about appropriate food preparat ion for wean
ing chi ldren ( even when the food supply its e l f  is amp le ) . 
Fina l ly ,  poor sanitary pract ices in the home result in 
high rates of expo sure to d isease and infect ion . 

Although on ly 10- 12 percent of Egypt ian infants have 
be low-normal birth  we ight s ,  serious problems arise even 
for normal b irth we ight chi ldren at about 4-6 months . 
The supply of breast mi lk become s inadequate , and mothers 
are unab le to supplement the infant ' s  diet wi th nutri
t iona l ly appropriate foods . The dec l ine in nut rition 
coupled with exposure to an unsanitary environment result 
in the chi ld ' s  becoming inc reas ing ly sickly ,  which ,  in 
turn , produces ma lnut rit ion , growth stunt ing , nutrit iona l 
anemia ,  and , in the ext reme , death.  

I ron def iciency anemia is also a ser ious prob lem ,  
mani fested in about 40 percent o f  infant s and las t ing 
through the schoo l years . Although it is not c lear 
whether  anemia is more of ten caused by insuf fic ient 
dietary iron or by paras itic infec t ion , it is c lear t hat 
chi ldren ' s d iets should contain addit iona l sources of 
iron. 

Al though the MBF project  was des igned as an agricul
tural undertaking , it was assumed at the outset that the 
pro ject , by inc reas ing the· amount and qua l i ty of food and 
of available income , would improve the nutrit ional s tatus 
in the par t icipating househo lds . In this sect ion , then , 
we examine the nutritiona l status of two vi llages that 
part ic ipated in the MBF pro j ect and describe some inter
vent ions that resu lted . 

Data ind icating ma lnutrit ion are based on ant hropo
metric measure s ( height and we ight ) and c l inical and bio
chemica l measurement s ;  morbidity and mortality rates are 
also used.  

Vi l lage Charac terist ics 

When Kaf r Al-Khadra and Omar Makram were se lec ted for 
the project  in 1978 , a hea lth  and nut rition component was 
introduced into the base l ine data inst ruments ; this was 
done to ensure that informat ion would be available for 
studying the pro j ec t ' s impac t on the socioeconomic �nd 
health status of the target populat ion . 
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Kaf r Al-Khadra was the more agricul tural of the two 
communit ie s ,  as we l l  as the more t radit iona l .  Seventy
f ive percent of the househo lds surveyed there were pri
mari ly engaged in agricu lture , compared wi th 38 · percent 
in Omar Makram. Fami lies in Kaf r  Al-Khadra re lied heav
i ly on subs istence produc t ion to meet a port ion of their 
househo ld food needs , whereas fewer than 10 percent of  
the househo lds in Omar Makram produced their own staples 
( wheat , maize , dairy products , or poultry) . About hal f  
t he Kafr Al-Khadra househo lds produced all  of their  own 
wheat , ma ize , and dairy produc t s , and almost one-quarter 
produced some or a l l  of  the poultry they consumed ( see 
Table 32 ) . 

Compari son of household characterist ics in the two 
vi l lages revea led that Kafr Al-Khadra fami l ies had re la
t ive ly greater per capita income and land ho ldings , and 
somewhat sma l ler household s ize ( Table 33) . Househo lds 
in bot h  communi t ies reported spend ing more than 70 per
cent of the ir household income on food . 

Adequacy of D iet 

The adequacy of a diet is determined by convert ing 
the foods consumed to f igures that , in our study , repre
sent the energy , pro te in , and iron intake . In the case 
of the two vi l lages stud ied , t hese convers ions were based 
on the Food Composit ion Tab les of the Midd le East , and 
then compared to the recommended intakes ( adjusting for 
age and sex compo sit ion of the household ) in the World 
Hea lth Organization ' s Food and Agriculture Organizat ion ' s  
standards . 

Thus , the percentage of overal l  househo ld requirement 
that is met is a func t ion of a report g iven by each 
househo ld on what. had been consumed throughout a 24-hour 
period . This measure of " re lative adequacy" of the diet 
was taken at the beginning of the pro j ect , and is 
reported in Tab le 34 . 

The variab les ( for examp le , energy , protein , anima l 
prote in , and iron) were se lected . because they are the 
most important factors in the def ic iency diseases and 
condit ions found throughout Egypt . Energy and protein 
leve ls ref lect primari ly the quant ity of food avai lab le ; 
anima l protein and iron are indicators of the quality of  
the diet . 

Table 34 presents the means and standard deviat ions 
for se lected nutrit ion variab les at the beginning of  the 
projec t .  Househo lds in both communit ies reported food 
intake adequate for presumed requirements in energy and 
total pro te in . The proport ion of prote in from anima l 
sources ,  however ,  was much higher in Kafr Al-Khadra than 
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TABLE 32 Househo ld Food Consumpt ion f rom Own Produc t ion 
( Percent of Househo lds )  

Q!!!. Kakram � Al-Khadra 

Percent of Own Produc t ion 

Produc t � � Al l None � Al l 

Wheat 92 1 1 39 19 
Corn 92 1 1 4 6  2 
Dairy Product s  95  1 4 5 1  
Pou ltry 93 1 1 1  6 

TABLE 33 Base l ine Soc iodemographic and Economic 
Var iables for t he Two Village Samples 

(Average ! Standard Deviat ion) 

42 
52  
49  
1 7  

Oaaar Makram 
(N • 100) 

ltafr  Al-Kiladra 
(N • 104 ) 

Number of persons in 
househo ld 

Per capita land 
owners hip ( feddan) 

Per capita anima l 
owners hip ( an ima l s )  

Income (LE /year/ capita) 

Percent of household 
income spent for food 

Percent of chi ldren 
in household 

Number of  persons per 
roOIIl in house 

6 . 8  + 2 . 3  

0 . 2  + 0 . 3  

0 . 1 + 0 . 3  

161  ! 97  

7 7 + 1 1 

49 + 20 

3 . 0  + 1 . 1  

6 . 0  + 3 . 0  

3 . 1  + 3 . 1  

0 . 2  + 0 . 3  

206 + 1 14 

7 2  + 10 

39 + 25  

4 . 3  ! 2 . 3  

Note : The communit ies d i f fer f rom each other at 
p L . 05 ,  based on one-way analys is  of varianc e .  
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TABLE 34 Re lat ive Adequacy of Househo ld Food Intake 
( Percent of Requirement s )  

Energy 
Total Protein 
Anima l Prote in 
Iron 

Mean + Standard Deviat ion 

Omar Makram 

144 + 5 2  
1 7 9  :; 7 0  

65 :; 45  
20 :; 38  

Kafr Al-Khadra 

133 + 32 
19 1 :; 62 
144 :; 83 
44 :; 34 

in Omar Makram. I ron intakes were quite low in both 
vil lages , but more than twice as high,  on average , in 
Kaf r Al-Khadra as in Omar Makram. I t  s hould be borne in 
mind that the dietary me t hodo logy used here does not 
al low interpretat ion of results in terms of nutritiona l 
adequacy for any ind ividual . As suming that any biases 
operate for all househo lds equally ,  however ,  these data 
s hould al low the compari son of househo lds wit h  relat ive ly 
better and poorer food consumpt ion , both quant itat ive ly 
and qualitative ly . 

Analy s i s  of characterist ics of households with  re la
t ive ly better and poorer diets revea led dif ferent c ircum
stances for two vi l lages . In Kaf r  Al-Khadra , re l i ance 
on the household ' s own product ion for part of the food 
supply was posit ive ly as soc iated wit h  dietary qual ity 
(Tab le 35) . Househo lds that produced some of their own 
poultry for consump t ion had bet ter d iets ( in terms of a l l  

TABLE 35 Produc t ion-Consumpt ion Variables and 
D i f fe rences < •> for Househo lds with  High and 
Low Dietary Adequacy , Kafr Al-Khadra 

Produc t ion and 
consump t ion of : 

Poultry 

Wheat 

Maize 

Da iry Produc ts 

( a) p L . 05 

As soc iated wi th 
adequacy of : 

Energy , tota l protein , 
animal protein , iron 

Total protein 

Tota l prote in , iron 

Total protein 
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four d ietary var iab le s )  than d id househo lds that produced 
none of the ir own poultry .  Re l iance on se lf-product ion 
of other stap les was also important . Per capita income 
was a signif icant predictor of protein , anima l prote in , 
and iron adequacy ( d ietary qua l i ty ) , but not of energy 
( food quant ity) . Larger land ho ldings and sma l ler house
ho ld s ize we te signif icant pred ictors of ene rgy adequacy.  
In Omar Makram, sma l ler househo ld s ize , higher per capita 
income , and a highe r  percentage of income expended for 
food were the only signif icant predictors of diet ary 
adequacy.  

Chi ld Hea lth  

The data on  infant mortal ity rates ( f rom o f f ic ial 
death record s f rom the health uni t s )  were reviewed . In 
Kaf r  Al-Khadra , the average infant death rate over the 
13 years before 1980 was ca lculated to be 1 13/ 1 , 00 0 .  No 
specif ic trend during t hat t ime was not iced . The minimum 
rate of 7 5 / 1 , 000 was recorded in 1978 and the maximum 
( 160/ 1 , 000 ) in 197 2 .  In 1979 the death rate was 
130/ 1 , 000 ( F igure 24) . 

The infant mortality pattern in Omar Makram was muc h 
different than in Kaf r  Al-Khadra . An accelerat ing death 
ra te peaked in 1977 at 1 1 9/ 1 , 000 , wit h  a dec l ine there
after during 1978  and 1979  to 54/ 1 , 000 and 84/ 1 , 000 , 
re spect ive ly . In 1975 , f ive years ear l ier , the rate had 
been 102/ 1 , 000 . This pattern does not necessari ly repre
sent a cons istent trend , unless we agree that a dec l ine 
has occurred after 197 7 .  A theoret ica l pro j ect ion of t he 
s ituat ion for the next two years might show a deat h rate 
of around 65/ 1 , 000 ( F igure 24) . 

The infant mortality rates are not a sens it ive index 
of nut rit iona l status , because of the sma l l  s ize of the 
popu lat ions cons idered here and the resultant wide f luc
tuat ions in rates . However ,  they do ind icate that the 
infant health  s ituat ion in t hese vi l lage s was typical of 
rura l Egyp t .  

Birth rates over the l i f e  o f  the pro j ect were in the 
range of 170-2 10 per year in Kaf r Al-Khadra and 164- 2 10 
per year in Omar Makram. Although birth rates in t he two 
vi l lages were s imi l ar ,  the death rate in Kafr Al-Khadra 
exceeded that of Omar Makram. Record ing birth we ight s 
in the two vi l lages served as an index of nutrit iona l 
st atus during gestat ion and as an internal moni tor ing 
system to document variat ion in nut rit iona l status ove r 
t ime .  Table 36 shows the distribut ion of birth we ights 
in Kaf r Al-Khadra during the f irst s ix months of t he pro
j ect .  Twenty-f ive infant s were born ;  t heir  we ight s were 
wi thin the normal range and s howed a normal distribut ion . 
Infant s were not we ighed at birth in Omar Makram. 
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TABLE 36 Distribut ion of Birth We ights 
Kaf r  Al-Khadra , 1980 (N  � 2 5 )  

Percent ile of Internat iona l Reference 
( Iowa Growth Standards ) 

25th  25th - 50th 50th - 75th  75th  
N • 2 N • 10 N • 8 N • 5 

In ut i l izing informat ion f rom recorded heights and 
we ights of chi ldren in the two vi l lages , malnutrition was 
asses sed by the two main convent ional methods , viz : the 
Gomez and the Waterlow clas s i f icat ions . The firs t , which 
uses the we ight-for-age re lat ions hip , was used for Omar 
Makram. Third degree ( s evere ) ma lnutrition was not 
detected in any of Omar Makram' s chi ldren : the vas t  
ma jority o f  chi ldren were norma l ,  although f irst degree 
(mi ld ) malnutrit ion was found in 25  percent of t he 
chi ldren examined . Mo st of that group were between 6 and 
9 months of age .  Second degree ma lnutrition was found 
only in 4 percent of the populat ion , a l l  of whom were 
between 36 and 48 mont hs ( see Figure 2 5 ) . It is impor
tant to note that at ages 3-6 mont hs no ma lnutrit ion was 
detec ted . 

In Kafr  Al-Khadra , the Waterlow clas si f ications of 
height-for-age and we ight-for-he ight was used to def ine 
nut rit iona l status . Very few of the chi ldren were in the 
cri t ical category of comb ined wast ing and stunt ing . 
Ma lnutrit ion was most severe at the age of 30 months , 
although a secondary peak was no ticed at 6 months . 
Retardat ion of l inear growt h ( he ight or length)  was 
greatest at the age of 9 mont hs , with a secondary peak 
at 30 mont hs ( Figure 26) . 

Nutri t iona l Intervent ion 

Based on the f indings wi th regard tp nutrit iona l 
status , t he pro ject ac t ivi t ies concent ra ted on hea l t h  and 
nutritiona l problems of chi ldren between l and 1 2  years . 
We focused on f ind ing solut ions to these problems and 
improving the genera l food quality .  It was s hown that 
50 percent of schoo l chi ldren ages 6 to 12 had anemia .  
A treatment program

'
was estab lished wi th the coord inat ion 

of a pharmaceutical company to give 60 mg/day of iron 
su l fate tablets to the targeted students .  The program 
wa s directed to 300 student s dai ly for 3 weeks . About 
80 percent re sponded to the treatment with an increase 
in blood hemog lobin leve l s .  The leve l of hemoglobin 
remained higher ( than be fore treatment was begun) for 
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9 months and then dec l ined . Based on this f ind ing , a 
ba lanced mea l  ( high in protein , fort if ied wi th iron and 
zinc , and enr iched with vi tamin A) was deve loped . This 
meal consisted of a 130 g cake made f rom wheat f lour and 
5 percent powdered whole mi lk.  It  contained 15 mg iron , 
10 mg zinc , 18 . 7  percent protein ,  1 7  percent fat , and 
6 1 percent carbohydrates , as we l l  as a high content of 
calcium and phosphorus . The meal was g iven dai ly to 500 
student s for 4 months . This  led to a 50-70 percent 
dec l ine in t he anemia inc idence and increased the average 
hemoglobin leve ls to 12 . 3  gm/ 100 ml . In add i t ion , growth 
rates increased and stunt ing dec l ined in 2 5  percent of 
schoo l s  dur ing that short period . 

Stud ies were conduc ted to imp lement a nutrit iona l 
program to meet the nutrit ional needs of preschool chi.l
dren using the following approac hes : 

o Improvement in the propert ies of Superamine ( a  
prepared weaning food ) and pro longing i t s  s he lf 
life . 

o Proces s ing of a biscuit containing 12 percent 
protein and enriched with  iron and zinc . It was 
distributed in packages of 100 g and was given 
to chi ldren age 1-3 years ( the cost of one pack
age was 5 piasters or 3 . 5� ) . 

o Preparat ion of a weaning food that was appropri
ate for infant s of 6- 12 mont hs . It  contained 
higher prote ins and was fort i f ied with vitamins 
and minera l s .  

Nutrit iona l Impact 

The results  of t he nutrit iona l status survey of bot h  
Kaf r  Al-Khadra and Oma r  Makram are cons istent with  
nat iona l f indings for  s imi lar areas . Factors such as  
infant mortal ity rates , birth  rates , populat ion growt h ,  
and birth we ights are a l s o  c lose t o  nat ional data. Some 
nut rit iona l s imi lar i t ies between Kafr Al-Khadra ( con
s idered a typica l Egypt ian vi l lage in the Va l ley ) and 
Omar Makram ( a  vi l lage in a rec laimed area) are surpris
ing , since the geographic and demographic characteri stics 
of the vi l lages are quite dif ferent . It  would appear 
that when the rec laimed area (Omar Makram) was being 
planned 25 years ago , the nutritiona l impacts of agricul
tura l pro j ects were not careful ly cons idered . We urge , 
therefore , tha t  a nutrit ion component be int roduced in 
the planning for a l l  areas that are to be rec laimed in 
the future . 
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The analysis of the nutritional impact of an agricul
tural project requi red a data collection design that 
would capture the nutritional benefits of increased pro
duct ivity of food of both plant and animal origin.  The 
design in the More and Better Food Project concentrated 
on the economic and social factors that interact to pro
duce improvements in the quality of life . The major 
assumption was that increased production of food and its 
use by the household members would improve their nutri
tional status . I t  was also thought that increased 
production would increase real income . thereby giving 
residents greater purchasing power in the food markets . 
This would also result in improved nutritional status . 

The MBF study looked at one aspect of nutrit ion--iron 
def iciency anemia . The hemoglobin level in blood of stu
dents (6-12 years) was used as an indicator of the pre
valence of anemia. During the five years of the study . 
the various interventions implemented at the school level 
produced great improvements in the iron levels in these 
children . which bad a posit ive effect on their growth 
rates during the period of intervention. 

A further important observation was that the students 
sustained and maintained their high levels of hemoglobin 
during periods when specific interventions were discon
tinued . This raised the possibility that the subprojects 
were having a pos it ive effect on the iron levels . par
ticularly the poultry project . which was the most pop
ular . Table 37 shows the numbers of household partici
pants who involved themselves in the various projects 
between the years 1979 and 1982 . 

TABLE 37 Number of Participants in the Subproject in 
Kafr Al-Kbadra 

1979 1980 1981 1982 

Poultry 8 20 40 40 
Tomatoes 1 1 0 0 
Maize 0 1 4 0 

The spread of the poultry subproject increased the 
animal protein production in the village which . in turn . 
must have increased the availability of the iron from 
animal protein utilized by the student ; this greater 
access to animal protein is thought to have resulted in 
students '  sustaining blood iron at higher levels than 
they did originally . 

A nationwide effort to improve the school lunch pro
grams was based on the Kafr Al-Khadra e:q»eriment . The 
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cake used in Kafr Al-Khadra was the basis for the 
national program . and has been used since October 1985 . 
It is expected to show its impact on the nut ritional 
status of students throughout Egypt within a year or two . 
Thus . the MBF Project has had an impact far beyond its 
original geographic boundaries . 
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