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1.0 SUMMARY

The Project's outgoing/expended category (figure 1.1)
is meeting its financial schedule as budgeted for this year:
The budget projected that this category would reach the 80
percent level by June 30, which the Project exceeded having
attained nearly 83 percent. Although the Project attained
its physical expenditure goals, the Project fell behind in
the committed/expended category: The budget anticipated a 62
percent 1level for this category, but the Project only
achieved 47 percent. )

Thus, the Project successfully brought more funds into
the outgoing side of the pipeline, but it was not as suc-
cessful in translating these monies into legally committed
and physical expenditures,

The deficit of $6,014,118 in the committed/expended
category was due primarily to three factors in the committed
category:

1. Foreign currency commodity procurement ($3,564,435);: Bid
awards approved but legal commitment is still in-process,
Consequently, these funds could not be moved to the
legally committed category,

2. Service Center Fund ($1,087,523): The slow pProcessing of
loans at the banks has put the service center behind its
anticipated schedule.

3. Local currency commodity procurement ($661,932): The bid
awarding process has slowed the rate of commitment.

Thus, the deficiencies in these three categories ac-
counts for 88 percent of the $6 million deficit when com-
pared to the budget,

Figure 1.2 summarizes the credit funds: ~1) The Service
Center Fund is oversubscribed by $610,630 if all existing
applicants are processed, 2) The original Waterlifting Fund
has been increased to $2.0 to $3.0 million, and 3) The
Machine Introduction Fund is 42 percent expended.

During this period, participated on the Egyptian/USAID
Sectoral Planning Committee: Inputs included the development
of comprehensive economic mechanization packages for whea*
and rice to augment the productivity effects of biological
inputs developed by other USAID projects (Annex B),.
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Briefly, activity highlights were:

Research and Development

Designed standard and sweep for a field cultivator and
conducted field cultivator tests at Sakha (Annex F):

1) Objective: Design and test an implement that will
breakup the surface layer of soil in one pass
with 1less energy and that can be manufactured
locally.

2) Results: 1) Comparced to the Behera chisel, the
Tractor Testing Station (TTS) implement required
only 60 percent as much draft at 13 c¢m depth
three test speeds (3.4, 6.4, and 8.8 km/hr) 2)
The degree of soil bhreakup increased as the speed
increased, and 3) the [TSimplement should be
operated at a minimum speed of 5 -~ 6 km/hr.

3) Conclusion: The TTS implement shows high promise
as an improvement over the Behera chisel: the TTS
will breakup the entire soil surface with one
pass and with less drafrt.

Conducted field tests with the Behera thresher, Deutz-
Fahr 980 combine, and the Fortschritt combine (Annex G).

Extension/Training

Extension field courses tocteclled 149, covered 2,517 fnd-
dans, and involved 2,377 trainees.

1984 Training Plan completed, approved by MOA, &and sent
to USAID.

The new Demonstration/iruining Equipment Maintenance
Unit was fully formalized with: a staff to deal with
severe maintenance problems, mnmaintenance equipment, and

spare parts inventory.

Service Center/Village Workshop Subproject

The Project is involved wich 84 Village Workshops o
various stages of devolopment: 23 have been completed, 47
are under investigaticen wt the banks, and 14 are in-
process at the Project-~level,

At this time, three service centers are in the develoyp -
ment process: contracts with tne PBDAC have been signed
and monies advanced.,



Seventy percent of the Fund ($5.0 million) 4is under
review at the banks,

Land Improvement Subproject

Demonstration program: 310 feddans were precisioned land-
leveled,

Of <this total,the Project landlevelled 150 feddans at
Abyuha in support of the Egyptian Water Use and Manage-
ment Project (EWUP) program in the Abyuha area of K1l
Minia governate,

5.Local Mnaufacturing Program

a.

Presented ASAE Paper no, 84-5003 in cooperation with Drs,
A.F, El Sahrigi and R.E. Garrett: This paper develops a
system for committing locally invented, or adapted, ma-
chinery to rational and economic manufacturing, The dig-
cussion utilizes the thresher-winnower developed by the
Project as a case study (Annex H).

Completed preliminary design investigation for enclosing
the cleaning System and adding a tailings return eleva-
tor.

Inspected subcontractors engaged in producing manufactur-
ing prototypes of the thresher and started thresher
tooling,

Planning and Evaluation

Published Project Working Paper No. 15; "Egyptian Cotton
Production Economics and Farmer Response to Government
Price Intervention and Meat Import Policies", which indi~
cated the following impact from mechanization:

For every Egyptian pound that the surveyed far-
mers invested in mechanized seedbed and waterlif-
ting devices, they received LE 3,73 in additional
incomne,

Prepared "Perspectives on Agricultural Mechanization 1in
Egypt" for an FAQ conference in Egypt that examines the
influence of three factors on farm mechanization: 1)
Labor productivity and cost, 2) Escalating opportunity
cost of animal labor, and 3) Declining output of major
crops (Annex C),
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c. Prepared Machinery Demonstration Evaluation Series No.3
pertaining to rice cultivation: planting dates (early and
late planting), weed management, grain drills, and com-
bine harvesters (Annex D):

1) Farmers shifted from handbroadcasting to a nurs-
ery/transplanting system as recently as 10 years
8g0 to conserve water during the initial thirty
to forty-five days and to achieve better weed
control.

2) The reaction of farmers to the grain drill was
generally positive.

3) Farmers reacted positively to the combine even
though there was not a straw recovery system,
such as a baler, which reflects the lower value
of rice straw as compared to wheat straw,

d. Assited in the development of a paper encitled "Agricul-
tural Labor and Wages in the Villages of the Agricultural
Mechanization Project", which focuses on the dinterre-
gional in-season and out-of-season agricultural wage
variation (Annex E).

Implementation issues closely paralleled the issucs of
the last quarter: 1) The slow process of procurement, beyond
the control of the Project, has limited the range of the
extension demonstraticn activities; 2) The inability of the
banks to process thz submitted loan requests has greatly
delayed the expenditure of the Service Center credit fund;
3) The lack of candidates with English language proficiency
has slowed the development of the participant training pro-
gram, and 4) Poor dealer support has slowed both the Exten-
sion and Land Improvement programs, ]




2.0 PROJECT ACCOMPLISHMENTS

2.1 Planning and Evaluation

2,1.1 Planning and Financial Unit

1., Published Project Working Paper No., 15: "Egyptian Cotton

Production Economics and Farmer Response to Government
Price Intervention and Meat Import Policies". Highlights
indicate the following:

a. Cotton production has been declining over the
past decade because of escalating labor costs and

low output prices.

b. Farmers using mechanical seedbed preparation, on
average, increased yields 1.25 kintars per feddan
as compared to farmers who planted directly with-
out seedbed preparation,

c. Farmers using pumps for irrigation increased
yields of 0.74 kintars per feddan as compared to
farmers not using pumps,

d. The marginal rate of return for farmers, who
partially mechanized,i.e., seedbed preparation
and waterlifting, was found to be 376 percent, as
compared to farmers using traditional practises;
or otherwise stated: TFor every Egyptian pound
that the surveyed farmers invested in mechanized
seedbed and waterlifting devices, they received
LE 3,73 in additional income.

e. A partial solution to this pervasive problem is
the development of appropriate cotton harvesting
technology to ease the labor constraint during
harvest,

During this period, Dr. Shepley participated as the mech-
anization representative on the Egyptian/USAID Sectoral
Planning Committee. Inputs included the development of
comprehensive economic mechanization packages for wheat
and rice to augment the productivity effects of biologi-
cal inputs developed by other USAID projects. Annex B
summarizes these results.

With Dr. A.F, E1l Sahrigi, prepared a paper entitled
"Perspectives on Agricultural Mechanization in Egypt".
This paper was for an FAOQ conference in Lgypt and exam-
ines the influence of three factors on farm mechaniza-
tion: 1) Labor productivity and cost, 2) Escalating op-
portunity cost of animal labor, and 3) Declining output
of major crops (Annex C),
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In collaboration with Dr. Abou Toueb Yamani, developed a
questionaire pertaining to the economics of rice trans-
Planting to be conducted during July, August, and Septem-
ber.

Prepared cash needs Statement and expenditure report for
Project funds, and with the Extension unit, participated
in procurement including Project invitation to bid docu-
ments,

2,1,2 Evaluation Unit

1.

Prepared Machinery Demonstration Evaluation Series No.3
pertaining to rice cultivation: pPlanting dates (early and
late Planting), weed management, grain drills, and com-
bine harvesters (Annex D)

a. Farmers shifted from handbroadcasting to a
nursery/transplanting system as recently as 10
years ago. They appear to have been motivated by
water and weed concerns: The nursery/transplant
System has enabled farmers to conserve water
during the initial thirty to forty-five days;
and, weed control has been better,

b. The reaction of farmers to the grain drill was
generally positive: Some said that the stand was
superior to handbroadcasting and equaled trans-
planting,The greatest dissatisfaction was with
the time needed for germination, an increase of
one week as compared to handbroadcasting. The use
of grain drills peed to be inconjunction with a
weed management program,

C. An issue 1is raisged regarding the timeliness of
Planting rice with a grain drill following ‘a
winter wheat crop: Rice cannot be planted until
the wheat crop is harvested so this extends for
30 days the development of the rice plant where
as, with the nursery/transplant method, the rice
plant is 30 days along in its development when it
is transplanted following the wheat crop.

d. Farmers reacted positively to the combine even
though there was not a straw recovery system,
such as g baler, which reflects the lower value
of rice straw as compared to wheat straw,



2. Assited 1in the development of a paper entitled "Agricul-
tural Labor and Wages in the Villages of the Agricultural
Mechanization Project" for presentation at the Annual
Conference of the Agricultural Research Tustitute, Cairo,

This paper focuses on the interregionsl in-season
out-of-season agricultural wage varla‘’ion (Annex E).

a,

During this period, the research part of the program was
handled through the TDY efforts of Dr, Carl A. Reaves

whose major responsibilities included the following

Both demand factors (emigration, population den-
sity, landless labor, and small farmers of less
than one feddan) and supply factors (level of
field mechanization and cropping intensity) are
important determinants of agricultural wages,

The labor demand variables (percent of vegetable
crop area and availability of tractors) are more
salient in explaining the interregional variation
of in-season agricultural wages than are the
supply variables (level of emigration, man-land
ratio, and percentage of landless laborers in the
population),

The varaibles that reflect labor availablity
(man-land ratio and emigration rate) are more
salient inp explaining the interregional out-of-
season agricultural wages than the variables that
reflect 1labor demand (percentage of vegetables
and level of mechanization),

For both in-season and out-of-season agricultural
wages, availablilty of tractors has a greater
impact than mechanization index (tractor,plow,
and thresher), the man-land ratio has a greater
impact than Percentage of landless laborer, and
emigration rate is of greater importance in ex-
plaining out-of-season wages than it is in ex-
plaining in-season wages,

2.2 Research and Development Subproject

activities:

a.

Designed standard and sweep for a field cultiva~
tor and conducted field cultivator tests at
Sakha,

Evaluated the Duetz 980 combine in wheat,

Evaluated the Fortschritt combine in wheat,
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d. Finalized Project Working Papers Nos. 13 and 14;
"A Survey of the Suitability of Egyptian Soils
for Mechanized Agriculture" and "Project Research
Investigations: Tillage Experiments with Cotton,
Maize, and Peanuts".

e, Evaluated experimental plot design for several
crops using the grain drill,

f. Conducted field tests with the Behera thresher in
wheat,

Field cultivator tests at Sakha (Annex F):

a. Objective: Design and test an implement that will
breakup the surface Jayer of soil in one pass
with less energy and that can be manufactured
locally,

b. Test plan involved examining three machines: 1)
field cultivator designed at the Tractor Test
Station (TTS), 2) field cultivator designed at
Alexandria University (AU), and 3) the Behera
chisel. This test maintained a constant depth (13
cm) at three speeds (3.4, 6.4, and 8.8 km/hr).

c. Experimental design: complete random block design
of one depth and these three spreds replicated 10
times.

d. Results: 1) There was no great diiference in soil
aggregates between the three implements, 2) Com-
pared to the Behera chisel, the TTS implement re~
quired only 60 percent as much draft at all three
speeds while the AU implement required only 79,
72, and 70 opercent as much draft at the above
speeds respectively, 3) The degree of soil break-
up increased for all three implements as the
speed increased, and 4) the TTS implement should
be operated at a minimum speed of 5 - 6 km/hr.

e, Conclusion: The TTS implement shows high promise
as an improvement over the Behera chisel: the TTS
will breakup the entire soil surface with one
pass and with less draft.

Behera thresher tests in wheat at Sakha: 1) average rate
of hand- cutting per 10 - 12 year old child was 0.13
fed/hr, 2) average rate of piling per 10 - 12 year old
child was 0.09 fed/hr, 3) thresher output was 1,000 kg/hr
with one large and two small boys, 4) winnowing output
with hand powered machine was 475 kg/hr, with one man and
three women, 5) threshing-winnowing losses were 9.6 per-
cent. Test variety was Giza 157. (See AnnexG) .,
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Deutz Fahr 980 combine loss tests: the average loss was
13.77 percent at 10 percent moisture for Giza 155.(AnnexG).

Fortschritt combine wheat loss tests: On a very small
sample (7), grain losses averaged 10.4 percent at 9,68
percent moisture for Giza 155. (Annex G).

Although most machine development activity was in con-
Jjunction with the thresher and the local manufacturing
program, some development work had been done relative to
the conversion of the Camon winrower to mecet local condi~
tions:

a. Conversion parts had been made, installed, and
tested June 16 in 110 cm tall wheat.

b. The results indicated that the conversion needed
an extended sickle, higher drums, and a retrac-
ting finger reel.

C. Adjustments were made and an additional test
ferformed . July 7 which concluded: "the improve-
ment of the plant arrangement in the windrow,
when using the drums, is not worth the cost, the
trouble during running, and the loss in machine
output",

2.3 Extension/Training Subproject

3.1 Qverall Activities

Equipment procurement: stateside

a. IFB 83/02: Project village demonstration/training
equipment -- bids evaluated,legal commitment in
process. Bid value: $3.663 r llion.

b. IFB 84/03; Crop-specific demonstration/training
equipment, Bid opening completed; bids under
review. Estimated value: $4.4 million,

c. IFB-0l: awaiting parts delivery,

Equipment procurement: local

a. Group 5; Hay balers -- Equipment and parts
received. Bid value: LE 88,000 ($105,810),

b. Group 7: Joint bid with Small Farmer Production
Project: bid cancelled - no responsive bids,
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Group 10:
ment arriving,
($642,000),

IFB Group 11:
equipment -~
Estigated val

Group 12:

2,3,2 Extension Unit

Village.maintenance
Estimated

Research,

rebid from group 7;

equipment.
value:

demonstration/trai
Bid advertisement under
ue: LE 1.24 million ($1.

Equiﬁ-
LE 534,000

ning
Preparation,
49 million),

bid under review,

1, Extension field courses totalled 149, covered 2,517 fed-
dans, and involved 2,377 trainees,

2. Last quarter's emphasis on fielq equipment maintenance
continued with the assistance of the three extensiop
Specialistg.

3. The new Demonstration/Training Equipment Maintenance
Unit was fully formalized with: a staff to deal with
Severe maintenance Problenms, maintenance equipment, gapg
Spare parts inventory.

4, Demonstration/training equipment tontinued to pe ordered
and delivered to field sites, However, failure of dealers
to meet their delivery commitments, Provide maintenance
and spare Parts, and to asgsige the Project with field
Support has hampered the full development of this progranm
as originally planned and scheduled,

5. Demonstrated a belt-driven, drum-type mower for grain
harvesting. Although shattering seemed high, the unit
performed well, and there should be ap application for

this unit ip cotton stalk cutting ag

material,

2,3.3 Training Unit

1, 1984 Training Plap completed.

to USAID,

2, In addition

63 Participants at

50 at other locations,

approved by MOA,

Participants in the
field activities,
Training Centers an

it also windrows the

and sent

Project's

there were

d

another
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3. This quarter six trainees attended six new and continuing
programs as a part of the Participant Training
activities:

a. Technical training: instrumentation (2) and soil
science (1).

b. Academic training: agricultural economics (3) and
agricultural production (1),

2.3.4 Extension Information Unit

1. Prepared and started distribution of 15,000 pamphlets on
mechanized wheat, maize, and cotton farming.

2. Completed and started distribution of 500 copies of the
agricultural almanac.

3. Arranged and attended the conference on Appropriate
Technology.

2.3.5 Demonstration/Training Unit

The unit continued to use the three laser units located at
Gabel Asfar: approximately 15 feddans out of a 50 feddan
field have been leveled. But numerous equipment problems
with the poorly local-assembled Ford tractors and laser
units has slowed this operation considerably,

2.4 Service Center/Village Workshop Subproject

Table 2.1 summarizes the status of the Service Center-
Village Workshop Fund:

1. 0f the first tranch ($1,500,000), 94 percent is in the
expended/committed category and a second tranch has been
ordered from USAID (An addditional $2.0 million). :

2. 0Of the total fund ($5,000,000), 28 percent is in the
expended/committed category.

3. Seventy percent of the total fund is under review by the
banks,

4, If all commitments and funds in-process are approved, the
Fund would be overdrawn by $610,630.

5. This represents total Project involvement with 84 village
workshops and 12 area service centers.
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TABLE 2.1 SERVICE CENTER/VILLAGE WORKSHOP LOANS IN-PROCESS AT
GOVERNATE BANKS AND AT THE PROJECT LEVEL,6/30/84.,

CATEGORY UNITS  EXPENDED — COMMITTED ) LOAN VALUE

R.COMMITTED/EXPENDED

1.SERVICE CENTERS 3 294000 343600 637600
2.VILLAGE WORKSHOPS a3 537129 0 537129
3.SUBTOTAL (LE) 26 831129 343600 1174729

B.LOANS IN-PROCESS
AT THE BANKS

1.SERVICE CENTERS 8 1747000
2.VILLAGE WORKSHOPS 47 1257520
3.SUBTOTAL (LE) 55 0 (1] 3004520

C.LODANS IN-PROCESS
AT THE PROJECT

1.SERVICE CENTERS 1 250000
2.VILLAGE WORKSHOPS 14 237000
3.5UBTOTAL (LE) 15 o 0 487000

D.LOAN ACTIVITY

1.SERVICE CENTERS 12 2634600
2.VILLAGE WORKSHOPS 84 2031649
3.0VERALL TOTAL (LE) g6 4666249

(uss EQUIVALENT) 83168 5610630
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2.5 Land Improvement Subproject

Startup problems with the introduction of the new demon-
stration landleveling units, especially the compatability
of the tractor hydraulics and the laser  units, severely
limited the performance of thisg unit. In addition, the
assembly of the Ford tractors left much to be desired:
€.g., loose bolts aund studs leading to drawbars and
fenders falling off,

To address this problem, a machinery specialist has been
added to the expatriate staff and is stationed at Minia.

Demonstration program: 310 feddans were precisioned land-
leveled. This was only a third of what had been projected
in the last activity report. But with the startup period
behind us, even though all problems have not been com-
pletely resolved, this group should be at a much higher
level of productivity,

The Project landlevelled 150 feddans at Abyuha in support
of the Egyptian Water Use and Management Project (EWUP)
program in the Abyuha area of E1 Minia governate,

The Land Improvment unit selected a village site in Beni

Suef for landleveling demonstration activity commencing
in the next quarter.

2.6 Local Manufacturing Program

Drafted ASAE paper no. 84-5003 in cooperation with Drs,
A.F. El Sahrigi and R.E. Garrett: This paper develops a
system for committing locally invented, or adapted, ma-
chinery to rational and economic manufacturing., The dis-
cussion utilizes the thresher-winnower developed by the
Project as a case study (Annex H),.

Completed preliminary design investigation for enclosing
the cleaning system and adding a2 tailings return eleva-
tor.

Proposed a side-mounted windrow pickup wunit for the
thresher to allow in-field combining which includes a
patentable helical slat or apron conveyor.
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4. Inspected subcontractors engaged in producing manufactur-
ing prototypes of the thresher:

a. Behera Company: Quality of work is improving and
drawings are being adhered to; but the progress
is slow and only on one machine.

b. Egyptian Iron and Steel Co.: One frame is assem-
bled and the parts are as designed; the company
shows promise of economically producing some good
prototypes,

5. Thresher tooling: 1) One-quarter of the wood patterns
have been completed, and 2) Finished a sample heavy-duty
toggle clamp that will be used to make frame welding jigs
for assembly line production.
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3.0 FINANCIAL AND TECHNICAL LEVEL OF EFFORT

3.1 Financial Level of Effort
——=—tlg_ Level of Effort

Table 3.1 summarizes the Project's expenditure position
as of June 30, 1984, 1In this table, the definition of the
money flows are as follows:

l. Grant Agreement (coluan 1): Total Grant Agreement
line itenm funding, as may be amended.

2. Line Item Balance (column 2): Uncommitted line item
funds, assumes In-coming/Available funds are commit-
ted.

3. Funds In-coming/Available (column 3): Funds coming
into the Project from USAID and/or cash on-hand,

4. Outgoing Funds (column 4): Funds in the process of
expenditure either by USAID, MOA, or PBDAC.

5. Funds Committed (column 5): Funds committed by
contract or bid award,

6. Outgoing Pipeline (column 6): All funds on the
outgoing side of the pipeline, columns 4 plus 5,

7. Funds Expended (column 7): Funds Physically expended.

8. Outgoing Pipeline/Expended (column 8): The summation
of outgoing and expended funds, columns 6 plus 7,

The Project's outgoing/expended category is meeting
its financial schedule as budgeted for this year: The budget
projected that this category would reach the 82 percent
level by June 30, which the Project exceeded having attained
nearly 83 percent, Although the Project attained its physi-
cal expenditure goals, the Project fell behind in the com-
mitted/expended category: the budget anticipated a 64 per-
cent level for this category, but it only achieved 47 per-
cent,

Thus, the Project Successfully brought more funds into
the outgoing side of the pipeline, but it was net as suc-
cessful in translating these monies into legally committed
and physical expenditures,
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TABLE 3.1. FINANCIAL LEVEL OF EFFORT:

FOREIGN AND LOCAL CURRENCIES
FROM 15 SEPTEMBER 1380 - 30

JUNE 1384, IN US DOLLARS.,

(1) (2) (3) (4) (5) (6) (7) (8)
" LINE ITEM  FUNDS OUTGOING OUTGOING OQUTGDING
LINE ITEMS GRANT BALANCE  IN-COMING/ (AID,MOA, FUNDS PIPELINE  FUNDS PIPELINE
AGREEMENT (1-3-8) AVAILABLE PBDAC) COMMITTED (4+5) EXPENDED EXPENDED
R. FOREIGN CURRENCY
1.TECHNICAL ASSISTANCE 6424000 468382 0 100911 1719601 1820512 4135106 5955618
2.COMMODITIES S133000 -360501 0 7964435 105878 8070414 1423087 9483501
3. TRAINING 2023000 884186 4] 636575 37281 673856 364958 1038814
4.RESEARCH SUPPORT 1005000 798437 ] 0 0 0 206563 206563
5.SPECIAL STUDIES/ 215000 117548 0] 85000 0 85000 12452 97452
EVALUATION
6.SUBTOTAL 18800000 2008052 0 8786921 1862861 10649782 6142166 16791948
B. LOCAL CURRENCY (uss)
1.TECHNICAL ASSISTANCE 2302000 587102 955390 4898842 S94432 1120466 1714898
2.COMMAOCITIES 4000000 -953472 S55424 1504184 207236 1711420 2686628 4338048
3. TRAINING 1000000 89866 405304 o 8] 0 S04830 504830
4.VEHICLE OPERATING EXP 100000 48217 778 0 5] 0 42005 42005
S.FACILITIES 70000 70000 0 0 o 0 o 0
6.CREDIT FUNDS
A.SERVICE CENTER S000000  -112591 87523 312591 413140 4025731 998337 5025068
B.WATERLIFT 3000000 0 475123 0 0] 0 2524877 2524877
C.MACHINE INTRQ 2000000 0 7233968 436039 0 436039 839993 1278032
D.UNCOMMITTED 1000000 1000000 0 0] 8] o 0
7.RESEARCH SUPPORT 2000000 1177146 22954 327226 327226 472675 793901
8.SPECIAL STUDIES/ 728000 701884 438 0 o 0 25669 256869
EVALUATION
9.5UBTOTAL 21200000 2608162 2280511  5B48404 1446444 7084848 8216479 16311328
C. PROJECT TOTAL 40000000 4616214 2280511 14435325 3308305 17744630 1535€645 33103276
PERCENT 11.54 8.27 44.36 38.40 82.76
COMMITTED/EXPENDED 46.67
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The budget projected an acéumulated commited/expended
level of $24,682,068 while actually achieving $18,667,950.
The deficit of $6,014,118 was due primarily to t

factors in the committed category:

1. Foreign currency commodity procurement ($3,564,43
Bid awards approved but legal commitment is st
in-process. Consequenly, these funds could not
moved from the outgoing category to the lega
committed category.

2, Service Center Fund ($1,087,523): The slow proc

5):
ill

be
11y

2es-

sing of 1loans at the banks has put the service

center behind its anticipated schedule.

3. Local currency commodity procurement ($661,93
The bid awarding process has slowed the rate
of commitment,

Thus, the deficiencies in these three catege

counts for 88 percent of the $6 million deficit wh
pared to the budget,

3.2 Technical Assistamce Level orf Lffory

Table 3.2 compares the anticipated luevel of
(column 2) with the projected level of cffort (col
The latter is based upon the Inception Report,
action and subsequent contract amendments. 'the Pro
slightly 1lagging in man-months, but this mainly

2):

ries
en

of
umn
Pro
Jject
refl

hree

ac-
com-

fort
3).
jece
is
ects

later expatriate Starting dates than originally anticipated.

Most of these man-months are recoverable, if vrhe

cur

rent

positions remain filled. To date the man-month contribation

totalled 500 as compared to a projected 520,

The Evaluation Advisor's position was vacated

as

of

June 6, Three TDY's started thig period to assist with the
Extension program. And one TDY completed an assigument with
the R/D program. Also, the vacant Land Improvement slot is

now filled.
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ROM SEPTEMBER 15, 1980

THROUGH JUNE 30, 1983, IN MAN-MONTHS.

(1) (2) {3)
STARTING  EFFORT PROJECTED CONTRACT DIFFERENCE
POSITION DATE T0 EFFORT  EFFORT (2-3)
DAY/MO/YR  DATE
1.TEAM LEADER 4/10/80 45 45 60 0
2,PLANNING/FINANCIAL 8/15/80 45 45 60 0
ADVISOR
3.RESEARCH DIRECTOR 3/11/80 38 38 38 0
4.EVALUATION ADVISOR 7/12/80 43 43 58 0
5.EXTENSION ADVISOR 4/2/81 30 30 30 o
6.FARM MANAGEMENT 15/4/81 35 36 36 -1
ADVISOR
7.SERVICE CENTER 9/4/81 39 35 48 4
ADVISCR
8.EQUIPMENT ADVISOR 7/5/81 38 38 48 0
9.S0IL IMPRQVEMENT 13/7/81 31.5 33 36 ~-1.5
ADVISOR
10.TRAINING ADVISOR 9/g/81 34 35 36 -1
11.MACHINERY DEVELOPMENT 5/1/82 19 30 36 =1
ADVISOR
12,LOCAL MANUFACTURING 3/2/82 29 27 36 2
ADVISOR
13.51 IRRIGATION 1/4/82 27 34 36 -7
ENGINEER
14.SENIOR ACCOUNTING 1/11/82 16 20 36 -4
ADVISOR
15.SHORT-TERM TECHNICAL 3 3 36 0
ASSISTANCE
TOTAL 500.5 520 630 -19.5




4.0 IMPLEMENTATION

Milestone implementation schedules for the six months
to June, 1984 are shown for extension, research and develop-
ment, and land improvement in figures 4.1, 4.2, and 4.3
respectively, The R/D program is being implemented throqgh
the Egyptian side with TDY support from Dr, Reaves,

A sunmary of implementation during this past period is
as follows:

l. Extension (figure 4.1):

a. IFB 83/02: bid evaluation completed, and legal
commitment is progressing,

b, IFB 84/03: bids under MOA review;
€. Group 5 completed as scheduled,

d. Group 7 was on schedule but had to cancel because
of nonresponsive bids; rebidding will result in
places these equipment items being behind schedule,

¢. Group 10 is on schedule,

f., Group 11 is behind schedule since it 1is only now
being advertised rather than being evaluated and
awarded,

8+ VILLAGE PROGRAMS: Demons:ration/training equip-
ment continued to be ordered and delivered to
field sites. However, failure of dealers to meet
their delivery commitments, provide maintenance
and spare parts, and to assist the Project with
field support has hampered the full development
of this program as originally planned and
scheduled,

2. Research and Development (figure 4.2): In-house research
is behind its new schedule, and applied research con-
tracts are progressing, although not as fast as original-
ly intended.

a. Saka tests on wheat planting and residual tillage
effect from last year's cotton tillage trials
completed,

b. Minimum tillage experiments not established be-
cause of lack of equipment,
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3. Land Improvement (figure 4.3): Startup problems with the
introduction of the new demonstration landleveling units,
especially the compatability of the tractor hydraulics
and the laser units, severely limited the performance of
this unit. In addition, the assembly of the Ford tractors
left much to be desired: e.g., loose bolts and studs
leading to drawbars and fenders falling off,

Although the unit participated in all of the scheduled
activities. it did not achieve its quarterly objectives,

4. Planning and Evaluation: The Farm Management data analy-
sis is proceeding well with crop reports issued after
completion of each data set. The evaluation of Project
activities is proceeding with specific subproject reports
rather than a Project-wide evaluation.

5. Training: The in-country training program is developing
as anticipated in terms of participants but lags in
expenditures. As has been the problenm throughout the
Project's 1life, the US training is behind schedule be-
cause of the lack of qualified candidates with the neces—
sary level of English language capability.

6+ Service Center/Village Workshop: At the Project-level,
the program is on schedule but at the Bank~level it is
sadly behind schedule. It is hoped that this bottleneck
can be resolved through a review and clarification of the
Letter of Understanding with the PBDAC, which is curren-
tly in progress through the Egyptian side,

7. Local Manufacturing: Although behind its original sched-
ule, the development of a full set of plans for manufac-
turing the thresher has been completed and awards made
for the production of manufacturing prototypes,
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5.0 NEXT QUARTER'S OBJECTIVES

5.1 Overall Objectives

1.

Machine Introduction Fund ($2.0 million): Reach a 50
percent expenditure level,

Water Lifting Fund ($3.0 million): Expend the remaining
funds and add an additional $4.0 million to the Fund.

IFB 83/02: Bids to be committed.
IFB 84/G3: Bids to be awarded,

Attain the 64 percent level in the Project's
committed/expended category.

5.2 Planning and Evaluation

1.

2.

Staff preparation of production function data for wheat;
maize, and rice.

Staff preparetion of farm management data and develops
individual farm budgets,

5.3 Extension/Training

1,

2.

3'

Complete 1984 Training Plan and draft 1985 Training
Plan.

Start 1local procurement of Group 12 to replace Group 7,
which was nonresponsive,

Complete Group 10 procurement,

5.4 Service Centers/Village Workshops

Develop two service centers,
Develop eight village workshops,
Complete 1liquidation of the first tranch of the Service

Center Fund and reach the 35 percent level in the commit-~
ted/expended category.
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5.5 Land Improvement

Start a pretest operation in Beni Suef.

Integration of Land Improvement and Extension activities
in the Project villages in Minia.

Continue with a data collection plan for monitoring land-
leveling costs and benefits,

5.6 Local Manufacturing

Assist subcontractor's with production of manufacturing
protypes and continue with the tooling required.

Complete drawings for optional thresher equipment.

Commence with development of a local manufacturing feasi-
bility study.
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Activity Report ,
Period: April, May, and June 1984 ;t:;lfrl4{/
Prepared by: Dr.Stevén C. Shepley N -
Mr Nour E1 Din Nasr
Mr Mohammed Shoukry

Summary
Work completed during the perind included publication of a project

working paper on “Egyptian Cotton Production Economics and Farmer
Response to Government Price Intervention and Meat Imnort Policies"
mechanization support “packages" for the Egypt/USAID sector plan,

a survey questionnaire for the evaluation of mechanical rice transplanting
technologies, and a paper presented to an FAD ronference on May 1-4

at the Cairo Marriot Hotel. The title of this paper is " Perspectives

on Agricultural Mechanization in Egvpt". The papers have been attached

as appendices to this report. The Cotton paner has been previously
distributed.

—_——— e

Cotton production has been declining over the past decade because of
escalating labor costs and shortages during peak periods and low output
prices.

In spite of these unfavorable trends, farmers have shown their willingness
to adopt new technologies when marginal rates of return on invested cap-
ital exceed 200 percent. A two hundred and fifty farm survey conducted

in Behera, Gharbia, Qalubia and Sharkia Governorates has shown a high
incidence of mechanized tillage ( €0 percent of the sample) and mechanical
water Tifting (50 percent). An analysis of mechanization costs and benetiits
revealed a marginal rate of return of 376 percent, meaning that farmers
using mechanized tillage and water lifting receive £E 3.76 for every
Egyptian pound invested in the new technologies.

Compared with other, competing crops, returns from cotton (gross margins)
are lowest. The gross margin per man-day of labor for cotton is £E (.09,
while for berseem and wheat straw, the figures are significantly higher
£E 3.56 and £E 4,38, respectively,

The profitability of animal feeds has been enhanced by supnly shortfalls
relative to demand for red meats in the domestic market. Thig distortion
has propelled meat prices to levels twice as high as impuried meats and

created a demand pull affect on limited supplies of feeds, whose prices

have also escalated to levels higher than world market prices.

Government price controls on cotton, with a nominal economic protection
coefficient of 0.58, have resulted in an implicit tax of 42 percent on

cotton producers who transfer almost half of their incomes to the state
in direct transfer payments,



prices] These Iogses result from late plantings and'could be recoyered
;grgugh ch:nges in the cropping schedule without any additional input
ctor costs,

records were dev?lOped 1nto a set of statistical linkages. The government
allows cotton prices to rise, increases meat imports, thereby decreasing

?eag and fodder prices and increasing cotton profitability relative to

eeds, o |

The analysis presents the compartive adyantage of cotton preduction
over meat and input fodder production, One Egyptian pound of input
factor value transferred from domestic meat toi'cotton production
generates § 2.73 in additional economic income. This is true because
Egypt has limited low opportunity cost range land and must support its
animal population on high opportunity cost agricultural land, thereby
making meat production under the test of gains from import substitution
not economically justifiable. The analysis shows that Eqypt can import
meat at lower cost than producing this commodity domestically and that
the gains from increasing meat imports to restore equilibrium in meat
supply and demand can benefit the national economy by expanding cotton
production where it has the most fayorable comparative advantage.

Low prices and inadequate technology will prevent further mechanization
of Egyptian cotton production. The most critical need in agricultura]
mechanization is to find a suitable mechanical neans to haryest cotton.
This operation is highly labor intensive and very costly. Some 550 NEeNson -
hours per feddan are required and labor input costs are the highest of
the agricultural season because cotton harvesting needs must compete

in a limited factor market with the labor requirements for maize and
rice harvesting,

The solution to this intractable problem lies {n a two phased effort to
develop and test appropriate technology and to promote enlightened
cotton price and meat import policies. This effort will provide farmers
With both the technical and financial means to solve their most pressing
production constraint.
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.The analysis revealed that cotton prices would have to rise to

at least £E 76 per kintar (from the survey mean of S£E 59) fop

farmers to advance their planting date from the average of Apri]

7th to March 2nd . In making this adjustment, farmers would realize

a net income gain'to SE 16.24 per feddan after subtracting the opportuni ty
cost of the third shopt berseem Cutting that would be forfeited. This
SCenario assumes no changes in berseem prices,

Under the second scenario, also assuming‘no change in berseem prices,
Farmers abandon the second berseem cutting and plant their cotton

crops —on the empirically derived optima| date of Februray 18th. Tney
.obtain  a net benefit of seven to thirty Eqyptian pounds per feddan
when cotton farm gate prices rise to between £E 85 and £F 90 per kintar
[ theiexport parity Price equals £E 102.96).

Finally, the third scenario shows the combined effects of cotton price and
meat import policies. Here tatal meat supply is increased by ten percent
throggh an agditional import of 64,000 tons ( costiqg £E 154 million).

at net export parity prices). The net Bconomic benefit under this, the
most favorable scenario, is £E 59 million after subtracting the cost
of the marginal meat imports,

Mechanization Package for Sector Plan

During the reporting period, Dr Shepley Participated as the mechanization
planning representative on the Egypt/USAID Sectoral Planning Committee
chaired by Dr Ahmed Guelq. Inputs made included the development of comprehen
mechanization packages for wheat and rice to augment the productivity effect:
of biological input packages déveloped by other USAID projects. The details
of this program are attached.

— ._.._—.__—..—.——....-_-_..__._....,

the need for anricultural mechanization in Egypt, and provided an analysis
of the current state of mechanization adoption and critical factors which
facilitate the adoption process 1in Egyptian aqriculture, The finail sections
of the report provided a description of Fayntis agriciltiral mechanization
strategy and a description of planned future mechanization extension oroaram:
This paper is also attached.

Sive
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Rice Mechanization Questionnaire

In collaboration with Dr Abou Toueb Yamani, the Planning and Evaluation
nit developed a survey questionnaire to be used in a survey of rice transolanting
economics. This survey will be conducted durina the months of Julv, August,

and September and will generate data for further quantitative analysis of
rice mechanization
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Go=erno; ste Yillage

Economic Evaluation of Rice
Mechanical Transplanting

1. Objective: To collect data for a Comparatice cost analysis of mechanical
transplanting methods as a pre-requisit to identifying the
most appropriate technology

2. Sample Size: The method used to determine the required sample size is based
on the formula:

5. (1.96)% 2
H2
where:

S= required sample size

1.96= is the confidence coefficient for the 95% confidence
interval

is the Farm Management Survey variance

is the desired confidence interval half-width. Herein,

this is defined + 5% from the farm management survey
mean.

Farm management survey variables with the greatest dispersion about

the mean have been selected for sample size determination.
-harvesting labor input in man-hour equivalents/feddan
-harvesting labor input cost per man-hour equivalent
-nitrogen fertilization rate in kgs/feddan
-phosphate fertilization pate

Table 1 summarizes the Farm Management Survey means and variances:

Table 1

Farm Management Survey Means
‘arld ‘Samplie'iSizes . 21

Variable H b 02 S

i trogen 2.21 44,21 428 354
phosphate 0.5645 11.29 {35 422
Harvest Labor 2.30 45.96 196 143
Harvest Labor Cost 0.026 0.52 0.0841 462

From this analysis a sample size of 500 rice plots would appear to
give the required confidence interval for all of the main variables.
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3. Study Area:
Four major governorates of the rice zone:
- Behera
Kafr E1 Sheikh

- Gharbia
-Dakahlia

4. Personnel Requirements

Assuming that one enumerator will be able to survey 26 farmers,
a total of 20 enumerators will be needed, or five per governorate.

5. Cost

It is proposed to pay each enumerator a total of £E 150, plus SE
50 for transportation for a total sirvey budget of £E 4,000.

6. Survey Method

The.farmers shall be randomly selected from the agricultural roles, which
constitute the sampling fram. The survey methodology shall be the on-site
interview technique using the following simple questionnaire.



Governorate - 45 - Viliage

1.

2.

Survey Questionnaire

Previous crop

Harvesting date of the previous crop

Unit farm gate price of the previous crop (main product)

(bi-product)

. Yield of the previous crop (main product)

(bi-product)

Area planted to previous cropo

. Inputs used in nursery preparation

-chemical fertilizer (type, quantity and unitlcost)

-organic fertilizer (type, quantity and unit cost)

-seeds _(quantity and unit cost)

Area planted to rice

Labor Input (hours and unit cost)
Labor Budget

Operation Animal Labor Human Labor Machine Labor

Date

Hours Price Hours Price Hours Price
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Technical Information Concerning
Mechanical Transplanters Used

Make

Country of Origin

Capacity (rows)

Year of Manufacture

(ingE)

Price

Number of trays

Tray cost (in £E)

Seedlings used (number)

Human labor used (hours: 1 man-hour equivalent =2 woman/child hours)

Rice yield (kgs/feddan)

Rice straw yields (tons pep feddan)
Rice grain farm gate price

Rice straw price

Variety of rice planted

Method of irrigation (sakia or pump or both)
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A.2 Research and Development
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FROM ¢ Carl Reaves
TDY from April 16- June 25,1984

SUBJECT:

A. Activities Accomplished

1. Attended five R.D Executive Committee meetings in Alex.

2. Visited four contract research projects, Korayem
and Samir Younis in Alex, - on Cotton Mechanization
in the Nile Valley, and the cotton stalk puller
project in Menufia. Rewrote one sugar cane proposed con-
tract research project.

3. Evaluated the results of some previously run tests on
2 different small German Tractors.

4. Wrote introductions for Trouse's and for research reports
from Alex.

5. Designed the standard and sweep for a field cultivator

other field cult, type implement that was designed at Agri-
Eng. Dept. at Alex U. made these tests in Sakha and gave
Steve a copy of the completed test report. These tools
were designed for primary tillage =t a max 15 cm depth o7
operation.

6. Adel was back in Alex from the 6 months US Training at th-
Nat'l Tillage Mach. lab on instrumentation. Spent a lot
of time with him on specifications of instruments in hopes
that we could get some dynamometers designed and some re-
corders ordered. But his back in the States on a lyear
Peace Fellowship.

7. Alex has test projects started on several crops to evaluate
the rate of seeding with a grain drilj, Went over these
projects with individua] engineers assigned as team leadey
for each project. Most of the projects are laid out on a
simple randomised complete block and it was too late to
make changes. A1l and all the plans are pretty good especial-
1y since the main objective is to evaluate the effectiveness.
of the grain drill. Visited most of these projects.
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One Eng. has some Egyptian cotton planted to evaluate the John
Deere two row pickers that were on the Mechanization Farm in
West Nubaria. He has two of these pickers in Alex now. Spent
a lot of time alerting him to procedures, potential problems,
etc and in general the cotton picker.

Came to Cairo on May 15 to evaluate some wheat harvesting machinery.
Ran into many small problems but did get some information on 1
Deutz Fahr MI8C combine and 1 Fortsehritt combine. Left a copy

of a completed .cst report of each combine with Steve.

Conducted some tests with wheat on the Beheira Thresher. Thase
tests were conducted in Sakha during Ramadan and the little
oroblems were frightening.

Hence I've left Steve a copy of 4 different field test reperts.
Nagwa Alex has the originals of all but the Deutz Fahr which was
written and typed in Cairo, had to wait for some photographs to
be printed.

I spent i day with Fred and Roger on a trip to Sheikh Ahmad to
observe a Deutz Fahr drum type mower cutting and windrowing wheat.
It is performed better than any other machine that I've seen in
Egypt. The same day Roger set up new J.D.Planter for maize.

Activities Left Hanging

I promissed Alex that I would try to get back to help with the
d.D. cotton pickers.

Understand that 2 of the Brown Harden machines have been ordered.
If they are delivered in time extensive tests should be started in
the fall probably(Oct-Nov) on minimum tillage. I think it is
important to go from primary tillage with the rotary tiller, mold-
board plow, etc plus various degree-of tillage with the Brown-

Harden unit. The least tillage would be the B-H chisel
operating 10 cm deep directly in the crop r8.. These
tests will be with row crops. It will require a lot pu.
of modifications and adapting sprayers but chemical

versus mechanical. cult should be incorporated in these
tests. I think a minimum of three weeks in Sakha and
probably 50 feddans will be required to install these
tests. If they are attempted at all a large effort should
be given,

I was very disappointed with the sma} quantity of good
data thgt I was able to get on wheat harvesting equipment.
I gave it a good effort but there Were so many unforseen
Titt.c problems that took a biqg effort to solve plus the.

thresher test was during Ramadan. More work will have to
be done, but before they are attempted qood equipment,
scales, tapes, stakes, etc. must be obrairned. Better

arrangements must be made with the farm manage;r to the
extent that he is willing to slow the harvesting process
down so all the measurements can be carefully made. We
must_have complete control of the machine operations and
considerable money for laborer incentives,
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4 The field cultivator that I designed in #ex showed
yery good potential compared to the Behera chisel and
the ogher unit also, In order to get the tools built
quickly and tested weld{ng was substituted for bolts.
Tegts reyealed sevepal small changes that should be
made that 1 have discussed with Alex and Dr Zakaria . 1 include:d
two options{sketches) for complete implements with the test reports

These small changes need to be completed and further field tests
need to be conducted.

The only consulting work that I have planned now is a possible 2
weeks, the 1st 2 weeks in August, in Columbia. I plan to spend the
month of December in the USA . other than for these times I would be
willing to consider a proposal for coming back to Egypt.
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A.3 Extension and Training
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To ! Dr. Zakaria El Haddad - Project Coordinator
Dr. David Gaiser - Team Leader

From : ghef?achinery Management Extension and Training Subproject

taff:

Fred Schantz Roger Engstrom Dr. Mamdouh El Baz
Ibrahim El Ghattas Ahmed E1l Beheri Gordon Stringer
Zaghloul S.E1 Sayed Moh. A, Aziz Paul Armstrong
Hussein Heiza A. Hamid Soiden Maher Iskander
Salah Bakar Abd Moniem Mohamed
Moh. Abd El1 Wahab Essanm Wasif

Subject : Quarterly Report for April /May/June 1984

I. Summary

A. Extension Unit Activities

2, Demonstration/training equipment continued to be ordered and
delivered to field sites. Numerous problems with local dealers
failure to deliver equipment on time as promised, provide critically
needed maintenance and parts support and respond to ongoing request
for field assistance continues to plagne the field equipment
cxtension demonstration effort. One extrewe example is the 1local
dealer for Massey Ferguson equipment who was given an order last
year for eight seed planters and six ridgers and has not yet
delivered this equipment to the project.

3. Two papers Previously prepared on extension and maintenance were
presented at the 2nd Annual Mechanization Conference in Cairo where
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Discussion continued on the folding of the lank improvement effort
in Minia into the existing extension demonstration/training program
recently developed there. Plans are being prepared to closely
coordinate these efforts in the future.

A demonstration of a belt-driver drum-type mower was attended in
the field. Although the two row unit worked well, a great deal of
grain shettering occurred in wheat harvesting this unit is very
promising for cotton stock mowing as it windrows the cut material
well,

Considerable time was spent with a project evaluation team from
the program Corparation, a USAID contractor assigned for one month
to review the project. Meetings and field trips were carried out

with several of the subproject's staff.

A field trip was made to El Fayoum to examine the demonstration
training unit developing there. One tractor and one drag scraper was
smoothing a small area which has a severe grade. Plans are made to
locate an incoming elevator Scraper, motor grader and bulldozer

there to allow for field activities like those developed at the
Gabel Asphar farm.

by all staff,

A new Demonstration/Training Equipment Maintenance Unit was fully
formalized during this quarter with a staff to deal with the severe
maintenance problems facing the newly acquired, large quantities of
field machinery, maintenance equipment and spare parts inventory,

Demonstracion/Craining Equipment Procurements

A majorety of the extension and training coordinator's time ~ as
well as many of the subproject's staff - was spent on ordering,

evaluating and approving equipment. The fo-lowing shows the sratus
of the outstanding orders:

No. Group Status as of 30 June 1984

—_~ Order No. T

1. IFB 83/02 Bid awaids completed; equip, arriving

2. IFB 84/03 Bid opening cempleted; bids under
review

3. Group 5 Equipment and parts delivered

4, Group 7(joint) Local IFB cancelled - HNo respoasive
bids

5. Group 10 Equipment arriving

6. Group 11 Bid advertisements under preparation

7. Group 12 Rebid from Group 7; bid underreview

8. Group B (Gabel Ashar) Awaiting spare parts delivery

9. Croup 2 n " []] "

10, IFB 82/01 (land

improvement)
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11. The Extension Information Unit Continued its activities as
follows:

a) Received and began distribution of 15,000 extension pa
(cotton, wheat, maize ) ang 500 copies of the agricultural
alwanc

b) Arranged/attended the final conference for Appropriate
Technology.

12. The Demonstration/Training Unit continued to use three of the
tour lazers locategd of the Gabel Asphar farm. About 15 feddans
have been leveled out of a 50 feddan field. Numerous equipment
problems with the poorly assembled (locally) Ford tractors and
lazer unit operations slowed these activities considerably,

13. The Land Improvement Extension Unit Continue their operations

14. The Machinery Introduction and Water Lifting Credit Funds
Continue to be disbursed af an increasing rate (annex 5)

B. In-Country Training Activities

1. During the quarter a total of 2483 trainees attended 159 new and
continuing training center and field courses/sessions (Annex 6)
Summary and 6a,b,c),

2, The 1984 Training Plan was completed during the quarter, approved
by the MOA, and sent to USAID for approval.

3. Due to the month of Ramadan (June) when familys stay near home,
no training courses were held at training centers.

improvement subproject, Although a training subproject supervisor

and a land improvement training officer (Hassan El Banna) were
continually maintoring the coursem it was found to be almost completely
the artical with each trainee spending less than two hours per week

on the one tractor provided for 19 trainees, Consequently, a written
recomendation was made to project management to conduct all tractor
operator. Courses at a qualified training center such as the Maamoura
Farm Machinery.Center in Alexandaria, Tractor driving field courses were
recommended which requires intensive practical training on simple
tractor driving procedures,

C.  Participant Training Activities

1. During the quarter 7 participant trainees attended 6 new and continuing
programs (Annex 7 a,b,c).
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II. DURING THE QUARTER

The primary issues this quarter were obtaining approvals for the
second foreign currency procurement (IFB 83/02) and dealing with
the large excess of participant training funds which have not been
programmed due to the absence of qualified candidates. Decisions
were mode on both issues which are being acted on.

III. PROBLEMS
A. Ongoing fuel and vehicle limitations

IV. PLANS FOR NEXT QUARTER

1. Continue Extension/training activities
2, Complete bid evaluation and award bids of IFD 84/03, Group 12 and

Group 11 equipment.
3. Draft the 1985 Training Plan.

Note: The extension advisor Mr. Roger Engstrom will be on leave
from July until mid August and the extension and training coordinator
Mr. Fred Schantz from the 5-28 August,
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Team Leader Project Coordinator

FROM: Fred Schantz, Machinery Management Extension and Training Subproject Coordinator
Roger Engstrom, Extension Advisor

UBSECT: STATUS SUMMARY of the Extension and Training Activities

The following is a status report of the Extension and Training Subproject
activities. It has been prepared by the slbproject staff and includes the

following:
PAGE SECTION SUBJECT
1. I. General Summary
4, II. Detailed Subproject Information
6. III, 1980-1985 Training Activities (planned and thus far completed)
11. Iv. A Detailed Summary of the Project Demonstration/Training

Equipment Already On-Site and In-Process

20. V. Conclusions and Recommendations

¢¢: Stephen Shepley
Roger Engstrom
Ahmed El1 Beheri
Dr. Mamdouh El Baz
Ibrahim El Gatas
Mousa Shafik

file
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A_GENERAL SUMMARY of the
Machinery Management Extension and Training Subproject Activities

BRIEF OVERVIEW

The Machinery Management Extension and Training Subproject was fofmulated in
June 1982 during the second year of the project, Before then the extension

unit was separate from the training unit following the Inception Report design,
Once the project began to be implemented, and in order to allow the training
unit to serve both the extension as well as the participant (off-shore) training
needs of all project components, they were combined, This also allowed for a
closer coordinated effort between project management, the extension and demostra-
tion activities and other subprojects' local and foreign training needs.

HIGHLIGHTS

Some of the major highlights of the subproject which are detailed in the 1982
Annual Report of the MMEx and Trng Subproject,as well as in the monthly and
quarterly reports of the subproject, are ag follows:
A. MACHINERY MANAGEMENT EXTFNSION UNIT
1. All four Conditions Precedent required bv the Project Paper were met
in 1982 including the MMEx program which is the basis for the sub-
Project's activities,
2. FIFTY ONE mechanization extension specialists have been selected
trained and appointed to project areas to carry out the objectives
of the Project; when the project is completed, these mechanization
extension subject matter specialists will remain in the field to
cazry on the efforts begun by the project,
3. Annual extension/training/demonstration bPrograms were prepared by
the specialists for 1982/3 and 1983/4 with assistance from the project
staff and are being implemented accordingly,
4. Funding for extension activities including the water lifting credit
fund, machinery introduction credit fund and demonstration training
equipment - “ocurements were put in place and have been almost depleted;
As detailed below in Section 1V, as of June 1984 a total of 1383 pieces
of equipment of demonstration/training—farming equipment has been
rlaced in project areas. A total of 1322 units are to be put in the
field before the broject ends in Sept 1985,
5.° In additiun to the field extension unit, a project extension infor-
mation unit was established. It has produced thousands of pamphlets on
mechanized agriculture and numerouvr television and radio pPrograms in
Arabic for the public.
6. A Ministry of Agricultural-mechanizated farming system unit was
established at the Gabel Asphar farm where workshop and mechanized
farming practices are taught. A full line of farming equipment hasg
been located for training purposes,
7. A total ofl196 in-field extension training activities have buen
conducted from the beginning of the Project (Sept 1980) until the
present (June 1984). Also an additional} sy sessions are planned for

the remaining period of the project (see dctailed list below in Section III)

B. TRAINING UNIT
1. Annval training plans have been submitted to the MOA and USAID to
meet the USAID Condition Precedent for the release of funds for local
and participant (off-shore) training activitjes.
2. A total of1382 courses for12868trainees have been conducted (includii.
the extension field site courses) from Sept 1980 until the present (June
1984). An additionall676 courses are planned for the remaining year of
the project(see detailed list below in Section III),
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BENEFICERIES
The benefits of the achievements of the extension and training subproject have
reached several groups 1nc1udinq;
1. Farming populations who have been the receipients of most of the subproject's
activities. This includes not only in-field and training center gducation but
also off~shore training for several in developing countries.
2, Government staff has also benefited through participation in the -extension
and training activities.
3. The General Public has also received a great deal of information via the
media on mechanized farming, including the positive and negative aspects of it.

SUBPROJECT CONSTRAINTS

The major constraints on the subproject include:
1. Insufficient vocational agricultural institutions with a practical orienta-
tion for training and upgrading agricultural workers and staff,
2. Bureaucratic and administrative procedures which have delayed or prevented
timely execution of seasonal extension activities,
3. Inadequate working facilities and transportation means necessary to effect
the extension and training activities,
4. Insufficient qualified staff to carry out local training activities and centx:
financial processing of cash need statements,;
5. A high level of compentency in the English language required for foreign
training programs has resulted in a severely limited success of the pirticipant
training programs necessary to establish the project's objectives within the Maa,
6. Additional constraints are:

a) Absence of sufficient tractors for in-field demonstrations

b) Spare parts to keep equipment going

c) Spare parts storage and inventory systems

d) Servic/repair capability at the working site

e) Land leveling completed prior to xow-crop operations not completely

satisfactory in most cases ’
£) Poor communications between units and personnel causing time delays
g) The size of the areas to be covered spread over a vast area make it very
difficult to be effective

MOST IMPORTANT PROBLEMS SOLVED

Some of the most important problems solved included:

1. Completing the Condition Precedents for the subprojects,

2. Establishing a cadre of mechanization extension specialists within the MOA,
3. Placing a group of demonstration/training equipment in the field for prac~
tical training on mechanized agricultural practices,

4. Gaining approvals to order sufficient tractors to use with the other demon-~
stration/training equipment

ADOPTION RATE OF PRACTICES

The adoption rate of mechanized agricultural practices jias been astonishing. 1In
most areas where appropriate agricultural equipment had been demonstrated farmers
have usually been intent on using the equipment on their land. This is primarily
due , they say, to the high cost of labor and unreliability of a work forde
during peak seasons. It is important to point out that while most farmers seen
eager to adopt a small mower, grain drill or drag scraper to work their land, few
can afford to finance these units since the average holding is about 2 feddans.

Adoption rate is directly related to whether or not a suitable machine for a
particular operation is placed in the field on time during a season. It is of
critical importance to have a good tractor to carry out the demonstration which
can ruin (and has) an otherwise successful demonstration. An important rule of
thumb used by the extension staff has been to never demonstrate a unit which has
not yet been researched. Due to the general absence of sufficient research data



on most of the equipment put into the fie

419 -
14, the pretest village of Shiek Ahmed

served a very useful purpose of carrying out applied research prior to trying in

in front of critical farming populations.

Also when a unit proved well, training

and orientation was also carried out at the pre-test area to familiarize the
new extension staff on how to uce and demonstrate it.

Some specific units which have generally been accepted include the silage mower,
mower binder, new chisel pPlow, drag scraper, seed drill and the disc Plow to some

extent. The backhoe for cleaning dQitches

has also been readily accepted for

%mproving the flow of water in tertiary canals. Cultivators have created a great
amount of interest but farmers are reluctant to allow tractors into the fields
once the crop is up. This isg primarily due to the absence of a turning area for
the tractor at the end of the field. This Problem is sti)l being dealt with and
days to cultivate without damaging much of the €rop is under study. The use of
incoming high-crop tractors hold some promise to resolving this conditian,

Cotton stalk removal and the large subject of mechanical harvesting of cottcn is
still under applied research. Silage mowers have served as a stop-gap method to
remove the laborious andg expensive task of removing the stalks fropg the fields but
have not completely solved the problem. Root blade equipment is being tested and

evaluated at the bresent time. Effective

indicate complete Plant removal isg possible but ways to determine the right soil
moisture for the blade to work properly are still under study.

Fertilization and machine storage/maintenance isg making progress but the results
are only now beginning to be realized. Considerable time is required to complete
the research/implementation of these items.

Grain threshing is receiving a great deal
pressing problems for the Egyptian farmer.

of attention since it is one of the most
The project's Berky thresher is now

being produced following the completion of the the working drawings this year. 1In
the meantime the Turkish and local thresher are serving the growing need in the

Reform Dept. of the MOA, MOA state farms,
research stations, livestock production un
USAID agricultural Projects such as EMCIP
the FAO research stations, and others dire
in Egypt.

nizations in Egypt including the Agrarian
the MOA agricul+ Tral research centers,
its, the National Academy of Science,
and the Small Farmers Production Project,
ctly involved in agricultural development

MOST IMPORTANT PROBLEMS FACING THE SUBPROJECT

These include:

1.‘ The lack of trained mechanical personnel for equipment maintenance, repair,

viduals for these tasks, only a few of the
astablish this infrastructural staff,
2. Over 380 pieces of equipment have been

l049 are now on order ang are due to arrive the last year of the project (see

jection 1V below). Receiving, settling and completing the training sessions on this

ionth period,

. When the project ends and incentives also end, the chances are good that

ield effort.
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Detailed Subproject Information

SUBPROJECT ORGANIZATION

The subproject organization chart (see Fi
as the Subproject Director who is advised by the Extension and Training Coordin.-..

The Director conducts weekly meetings in Cairo where plans and activities are
discussed and decided upon., Directly reporting to the Director are the head:

of seven different parts of the extension and training subproject including

(1) the rural agricultural mechanization information unit, (2) the demonstrat ...
training system unit, (3) the field extension unit, (4) the machinery intro-
duction fund unit, (5) the demonstration/training equipment maintenance unit

(6) the land improvement extension unit, and (7) the training unit which has

the in-country and participant training subunits under one head, The total
number of staff involved numbers 73 of which fifty one are field extension
mechanization specialists who report directly to their area extension officers
but work directly with the regional (governorate) coordinators who act as a link
between the project and the field efforts.. One full-time extension advisor ana
seasonally needed short term temporary caty (TDY) technical specialists act

as advisors to this staff as well as the extension and training coordinator who
acts as liason between the various units in addition to developing annual trainzu;
plans for all subprojects as their needs require.

gure 1) shows the Project.Coordinator
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-NO. COURSE TITLE

EGYPTIAN AGRICULTURAL MECHANIZATION PROJECT

Training Activities Summary for 1980-1985

NUMBER OF COURSES

NUMBER OF TRAINEES

(June 1984)

I. IN-COUNIRY COURSES held at:

A. Training Centers:

* 1. Mechanization Extension Soecialist
2.. Hay Baler Systems
3. Tractor Operator
4. Mechanic: Level I
5. Mechanic: Level II =
6. Mechanic: Level III
7. Welder
8. Machinist
9. Rice Transplanting
10. Agri. Mechanization Theory and
_ . Practices for KEY FARMERS
11. Lozal Manufacturing Techniques
12. English Language
13. Typing and Filing Secretary
14. Audio/Visual Equipment Use
—15. _Combine harvester:theory and use
16. Workshop: Mechanization Extension
(Dec 1983 included motorcycle
operation and maintenance)
17. Tractor operator instructor
S 18. Mechanization Short Course:
Irriration/Water numn sets
19. Soil survey snd =nalysis
—2(0. _Farm_structures
21. Machinery management
22. Cotton seed drilling techniques
23. Basic surveying
24. Spare parts administration
_25. _Service administration
26. Office computer operation
27. Manager/supervigsor
28. Feeibility study techniques
25. Cairo Internaticnal Fair
30. Evaluation Methcdology Workshop
31l. Tractor Survey Analysis

Completed: (Estimated)
(Sept 1980-" (July 1984-
June 1984) Sept 1985)
4 2
2 2
12 10
-8 5
T 4 3 e
2 2
3 4
2 4
1 10
10 - 12
13 sEnrieain e R
16 10
3 2
1 2
2 4
5T d - e
2
2
i
2 30
1 4
10 4
2
15
15
6 10
5
1
5 5
1 1
1 1

Completed: (Estimated)

(Sept 1980~ (July 1984-
June 1984) ° Sept 1985)

49 30
40
130 100
108 BO
SRRt G
15 20
22 40
13 40
250 100
337 400
12 25
137 lo0
3 2
28 10
A= _40
B5 250
23 30
14 40
A <
15 300
2 - 4o
125 40
20
30
30
. 24 20
50
=1
B1 100
15 5
15 15

DURATION LUCATION
\in:wveeks OF.
OF: COURSE ACTIVITY
13 Sakha
1 Maamoura
6 L]
B "
il ] O ——— "
4 "
4 -
S 10 Nubaria
10 days  xafr shiek
1-2 Sidi Beshr
~ 930 Behera Co.
B Cairo Am. Coll
2-24 Cairo
1 Sidi Beshr
2 Maamoura
1 Sidi Beshr
4 Maanmoura ..
4 Maamoura
1
Field/G-A §
4 Field/G-A =
g ey Cairo -
4 Nawai (Minia) o
4 ; ]
4 " Gabel Asphar
4 Gabel Asphar
6 Cairo
4 Barrage (Cairo)
6 mts. Cairo
2 days Cairo
1 Sidi Beshr
- —
i Fasyum S

‘9 NVTd DHINIYVYL SBGT-086T "IIX




B. Field

1.
2.
2k

4.
—5.
6.
7.
R.
9.

Sites:

Agri. backhoe op/maint
Lazer unit op/maint
Land leveler/scraper
op/maint
Seed planting;:peanuts

.- Mower/binder op/maint(wheat)
Combine harvesting op/maint(wheat)
Berkv thresher op/maint (wheat)
Haybaler op/maint (wheat)
Seed planting:maize

_10. Grain driliing: rice

11.
12.
13.
114,

Grain drilling: wheat
Bulldozer op/maint

Silage mowing: cotton stalks
Tractor driving/maint

15. Combine harvesting op/maint (rice)

16.
17.
18.
19.
20.

Machinery assembly
Disc plowing

Disc harrowing
Cultivator op/maint

Ridger/bedder op/maint

21.
22.
23.
24.

Spike tooth harrow op/maint
Manure spreader op/maint
Ring roller op/maint
Roller harrow op/maint

_25. Elevator scraper op/maint

26.
27.
28.
29.
_30.
31%
32.
33.
34.

_35,

36.
37.
38.

Hotor grader op/maint

Chemical fertilizer spreader op/maint

Liquid spray rig op/maint

Rear mounted tractor blade op/maint
_ Subsoiler op/maint
Backhoe/loader op/maint
Mobile workehop op/maint
Toolbar/furrower op/maint
Mole drainer op/maint
Rotary Ditchzr op/maint
Peanut digger oc/maint
Peanut combine cp/maint
Incorporator op/maint

- 53 -
NUMBER OF COURSES
(Completed) (Estimated)
249 50
6 o 6
246 50
1 50
34 500 =
21 50
2 50
1 50
3l 50
64 S 50 M=
184 50 =
2 2
248 50
18 50
28 50
2 LR
4 5
17 50
50
50
5o
50
50
50
2
2
25
50
50
25
= 10
25
10
10
10
3 (3
6
&

NUMBER OF TRAINEES

(Compieted) (Estimated

2006
40
1728

12
310
200
150
6
12
650
1771
23
3515
190
249
e
70
145

29

200
40
200 .

200
200
200
200
200
200
200
200
4
200
200
200

2007~
50
500
500
500
500
500
500
500
4
4
250
500
500
250
50
200
50.
50
50
25
25
25 °

DURATION

(in weeks)

oL

LOCATION

2 days
1
2 days

N

Loy 3 Tl 33 33 3 3
g g
v n

N

-]
i<
n

s 3 1 3 3 31 31 3 2@

o =2
(]
tg
n

(R = = R = S X

field sites

n

Gabel Asphar

field sites
Shiek Ahmed
field sites
Gabel Asphar
field sites

n
"
"
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34

3
NUMBER OF COURSES NUMBER OF TRAINEES DURATION LOCATION
(Completed) (Estimated !Cmuieteai(am {in _weeks).
39. Sugar beet harvester op/maint (Sept 1980- 6 Sept 19 5
40. Rotary mover op/mu!’.nt Junz 1984) 20 ( Jﬁne 1:3;) :oo i Pl:l'l O&to
41. Garden wvagon op/maint —_— 20 = % ! . -
42. Orchard prunning equip. op/maint 20 100 1 " "
43. Plateless planter op/maint 4 20 1 - -
44. Vegetsble transolanter op/maint 4 20 1 - "
45. Ditcher op/maint R 50 500 1 w
46. Soil snalysis kit op/maint 2 20 1 " "
47. Sugar beet thinner op/maint 6 25 1 " "
48. Underrow chisel op/maint 1o 100 1 " "
49., Lazer survey unit op/maint 6 30 1 " "
—50, Mechanization short course 10 500 1 " "
51. Cotton seed drilling (with 4 ‘25 125 250 vt a " "
a grain drill) ays
52. Grain thresher development 1 1 4 12 BeheraCo.
53. Chisel plowing -0 4 200 2 days - Field Site
—_IN _-CGUNTRY TUTALS: 3 1310 pine 1EE3 - 9973 12835 _ping 1E— 25753 :

PAPTICIPANT (off-shore) COURSES:

A. Academic Degree Proorams:

1 1 E N (IN PROGRESS)
1. Agricultural Economics 3 3 .
2. Agricultural Production 1 1 2 ]"(eaxs UfA
3. Soil Science r 1 "
4. Agricultural Education 1 1 "
2 4 2
B. Technical Training Courses:
. Agri t M i
b TRFteuliNeghiHpchentzation } ? s ush
3. Soil Science i 1 6 mts "
4. Agricultural Extension{mechanization) & 57 6 mts -
5. Land/Soil Improvement 2 1 3 4 2/3!”3;55’1’1’11&4{*‘*5
6. Economic Evaluation 1 3 mts "
7. Machinery Testing 1 1 3 mts usa
8. Service Center/Workshop Owners 1 1 " -
9. Local Manufacturing Technology 1 1 K "
10. Est. Data basc for Econ Dec. 1 4 " "
1l1. Farm Management 2 1 2 4 " "
12. Project Design and Eval Methods 1 4 “ "
13. Research Hethodology 1 4 " "
14. Agri. Mech. Malnt apa Repair Sysctems 1 4 b
15. Agri. Mech. Training Svystems 1 4 " ©
PRI I R TN ING IO AT, 17 plus 13 = 35 72 plus 33 = 105 g
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TYPE OF EQUIPMENT
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Agricultural Mechanization Project

SUMMARY OF

PROJECT DEMONSTRATION/TRAINING EQUIPMENT

NUMBER OF UNITS

A.
B.
C.
D.
E.
F.
G.
H.
I.

GENERAL EQUIPMENT 75
SEED BED PREPARATION 77
PLANTING 52
CULTIVATION

FERTILIZATION

mswx_'/m:zb CGNTROL
'"HARVESTING 72
POST-HARVESTING 14

MAINTENANCE (plus spare 84
parts for all units)

TOTAL: 383
L

See attached lists for detailed equipment lists

341
293
185
52
18
57
160
53
163

1,
IV. PROJECT DEMO}TRNG
EQUPMENT SUMMARY 2 ’4

On-Site inn‘-iaﬁa 'Dotai wii bx iiﬁi Bai



[y g

l
‘

Rl

- . . aLiDYa D‘!’ o ]. O DL
5 2 S EC MINIA BFF, ‘ Uy " >

T
13
[
¥

-

et ot =10 3
ll’

POST HOLE DIGGER

3= < - = 3
= o . () = | e i E
i B B Q‘-n—:. ;arl.u J l'hhr ' ‘1'a|_ ‘,_"_;"“ ! _"'l“' “:L-:__‘ = 5'.5:.‘ He-—m:E :"‘a": E ON-SITE = U3 3 =
LIS Sy J“==' R PR ER - R e \ g |12 || ose |31 52 e s I &
ST R S {”] R ’i: | L 3;5 VE Sl ARBHI &S ‘Hasfik 55*5‘__3,-_;.._‘-1:* J&| 12 S35
= U0 ot o oo de et T — = e S — 3 ———
| - ° l } l -] & ‘ =S Al eea | o
=l l mtmr}uﬂmupj
amti=" 1 ‘ ‘7 ekt Jyaned Lead) Tuf pY==A=,l o T
i 4 5 T | TcToR: (105120 BR/dxd)
| i i 2 Un § glas 1¥- —Nee 5t B
| S 1 : . H rororoyaE 5 § 1
l T O s O {0 1 ) S [ T DS S | O - 5 ) ) (B > 1
' ll 3 i TRATLER =" :
= f———— —— 3 1
=l SmE
1 ! E
= . p B 5 T I T B (B § \1 1 [ 1|1 1 1 Al x|l afa)r jajjajajajajajal 2] MG BACRCE —w e |3 {
e : - | Tocis AT pontad) = ; i
i z ] : - [(las ) pphds Tpo=c pX 13, |
~l =z =il =l1= == DITOMR -, g '__\ | i
: i
5 z FCEFD PRIDG EQUIP. SET 3o l
U =y = ol dis . :
: e | 2 il pll I
2 |
E.




T e o S o
e S T e S e e T s e S, Wrnl. i
St . I »y er— ) 2 i
ZalllFais ﬂ.—-. (oont'd) SD LED PRII'AMATICN C. PLANTDNG LQUIRMENT  CUITATION EUIRENT. || _
L | J __ — L. L)
A , il ) & |

lasaz. &t
Ay by

3
Yy
|

SN

PR || Bl

%EISC RIDGER

£ -] DER
|| e
:

CULTIPACKER

B 0& s
i

L

tJ._.-_l
o -
Al-za. F"‘h,n-_ - A
..’;rﬁ. .
J5| 13
1(112{1]|2
1

=2 o
- ] \lﬁs...la.lc..w.»-. — I..._
.r"_ 1 uiog 1\ _
mﬁm.m”. st w
112 e ] _
m Ty
2 B3 did . I
A s ] . =
ol ; ;| ) =
A547Uald |
.ﬂ. 151 __mn._“ﬂm_ ] .
Aoallir -uebhcwl.: - . ; _ L
£ 14U =0

1

- 4 — -1
o ._H AL = . i 1 »—
= 1

T _
= e a=al|
.“ i WIETELY]
- * |_.Jl|o._..“
RO
e A i 1) 5
T L
.... w.v.“J.I.a)."
L e i
1iad T
] mm—e _
et . .
T qenr ol (5 | i _
1% 1o 08782 0 ! ]
Che .”_.... ™ i
._‘ v, -h__l J;.wll | i —
0 = _
iy, o gy} ! il
v i =
ot _ | _
9t o ey - ! . i
St 4 | ! —
itegn it 3 _
\ ......l.....\.“H.i_Il. — : -— TS _ w ¥ 154
R = = T _
vetim somrilel) ﬂ ' I i o~ | A i i H -
S ey ] ; : : _ __ _ !
' . ﬂ | t " _ T \ i
| ' t
! | i | | | _ H ' { \ :
el — = o
SR FAbad Bl




Tho Gyt

SHILT

.

=~} rlru“ ) gt
F. INSLCT/WEED CONTROL

— 80T

L Sl

}uwmm

s,

W1 et el

SIIAGE MOWER

FEWUT DIOGER o

P L = ]

FEONUT COSINE | | © JJ'?‘ P
FORAGE BARVESTER

H

LLELT

Conilhbs I

. AU
=ML 3
[

11111 |1

111 (111 |1

| s

pieduld

1

Tt
1244

[TN)
AU

-“Uﬂﬂhn_lm

e ...._.Jl..n\_

2

1

1 |1|1]|2

5 .... m.l.....ﬁv..‘.

P tall|

|GoTh |
e

RN

| Beladalil

”” 1, pon & :..:4.-5._—

t .:Jl...l_):




1 .
AL THIHW
e

L QGLW *H
e T il mamm b

ent

oCuin

Avallable De

1o -
— i —Y

bBoak

Al
2 _'j'tg.




=

oeRLINTE €, __m'l' SHARFIA GOved AR L er v v, A=At

-

. e 2. 3
AL AR o s LT - 5 o
'ED i 2 ‘-“: P_ll.l--'éll.rl: h4 Tants 3 : = z :i ? A
|8, (5 13 "L';b" hoe |2 2 23 a7 -2
| 1t g ahE ik - |
= _.!il,g _]_. Bhe Ly L =13 s DA | ] B
o R IE E -52-
. 2| 2ll2 | 2|2| 2| 2|l2{2]2 22293km“°{'°?5f‘33-;..1,-,?
e 1 S 05 5 T S | e B 1 1l TR (8070 n»/u:f:ucmj :&B E
P e e S
i T TrCTOR | (105-120 BP/axd) —
e 1 : 1 ST ST I O ) ) 6 § 1 1 d I_(g_“__‘%gz., 2
— -woromE
(4 G ah lolda|Q dpRog e®|é SR | £
!’_ 1 1 1 1 || = —2s- |y
%hz @ \ — o IJmmmm_s_ R 3.1
& @é?) é) @"' d_?\ ARI. BCRHE o4 1,5 e 3
- § ‘H | TRACTOR HLAE troamtad) - :
& 21 |2 |2 11 1 TS 31 3:
n 101 1 1|1 =19- ’&IJ..._JJ_..JI .;1. !
p - -
o 1 1 mem.m_”,s !
o : = |
; {r 2 3 2 2|3 213 mmn (13’:’350 HP-pto) Ig
. 1 . 41 =l 2= -
(98 | BULLDOZER =1= 1
- L E
. - mm—m'_d—_-"
1 l | ELEVATOR SCRAPER -1- {
S = { } F MISC-UNITS -3— :
E ‘ & | 2 Q ol OH AL &) ?@ AXON O &6: Elema——c = 1L
3 T = I 1) = ) ! QA ON CHl = LEVELER | SSOOTEER/SCRAVER 1
-E' ala {3tz lajiafa|afatsn 3 333 3 P33 33633 -33-‘%3 2 o S7e- B -J'JL-HE ]
2 = 3 2 |l prc BarRON
;gl 1 11 | i r1_11 1|1 1l1 1 1 1 1 1|3 1l 141 1 1 1 1] 1 s -30- — b E 1
ol I e e e 2 13 |2 |l2 27332 ;2 (|2°|3 |22 2| 3-H e B
vt 2 |{2j2(3l213124212}2 2 A z
‘ 4 | € - - ‘ : m_o— b e T 3
— - o | T3 = | YOLDBORFD | PLOW 9
1 ’ ‘ -] _phes A1 g .
- S 1 DISC PLO4 .._-—-_,h--,-;‘
iy baiaal2 (a2 (|2 1 |2 |2 = iR R e o u\t =
g \-_l\l T T | B o O O 2 | e T [ S S | E A R S T2 [ smaR g0 = oy,
! BL= 1 :I: et '-'\1-*—*1 | (e | 1| B ST | B b S 1A [y S9N N
1 1 4 4 — - b
— L7 L L i L 7 !'fl -!jl’ll TR /5 A_dlt:‘.__,




i eam ot iy m——

ey A Ik -t o

TRy ‘e . : e -
b ain—— el b e ey | bae 63 -

7
¥ D, CULTTVATICN BUIR& o
et Nk ,_w. it 'd) BUE—.,E.E.“._—G C. PLANTING EQUITMENT i : £ ||_. _l.lll.._. r
- i ¥ — — . . cu A. .
- ! B I G B o Hi1 8|
2ih o e I Bl
I o) LY g (- [ L j
I H - |
— 4 ! =
# = (] ﬁ,up &J.u % P
..|J _ - .y 3 —— —
N ) m ~
oll I I RO w 3
. B 2eEalnly :
m |6 ! m.... m m m
=
_ ;
ol I T ]
— - = —F > - 3
1,— (3] wn
~
— nN| =
; ™~
T i o~ <
: : (5]
¢ . ol o= >
v_nrx“.llnuu.__l| )
7 2 vine
wplpﬂqﬁ.ﬁl ) AT =
n._m.up._l.. neliayl _ —— %
1 - oy d—"
P i ] ’ =
——- _ F =
- pisel 7 | .
10 Mq_...rl..l...nuﬂ.. o
Jiles ~
; A=
e
~n| -
-
| =
o~
~| -
- ]
o™ ("1]
o™
o~ -
~N| -
i =
21 yeepi] =
] ] =2
T = _
2 faelmaal)
l__,uﬁ__....___l G| Gy _
L A -— < lie ]
(SN (e iy —_ _||.|..
e === e
: i ..'h“ 14 i
7 ) N -
SR
.‘.“.J.._{."
W —.-.:_._.)l.-.._l ) i %
* -:u) — 2 ‘-
SR E _ | _ !
..._...Tﬂwl_m\:. | i v ! 1_.4. i
| |.‘".1I_..\.mm..¢l_||1_..|.|_l - . ; : :
R fﬂuur“ i _ - L] __ m
i |
e ...1._ ﬂ - * i { - LRG| :
— — ? ' MIII _ - < _ ~ _ & iy _._
B e e R _
3 ——1 - 7
S0 Aot - - )




it

F. INSLCT/MED OONTROL

—Ladl anslSe ol dae

I
|

|
|

|
i

1 - -
LIQUID SPRAY NIG

=57-
) ey oy M gane |

[FLALL CHOPPER _]:_uuﬂ PR

ati

(V] e
=12~
SR

STAGE YOER
el

-105-

r!g_uzfnm"__ur 0 T (5

BEAWESTER |
—

mrm-zﬁ;‘ 3 1 aht
mﬂ‘_‘.‘“,m,. .J;l Sl ol
SLUGAR BEPET.

~=

MOWER//BINDER _.
2° % 30= sy o

4
1

1

4

414

alanp.
Lo B

50 | O B o o b 1 B K

1

1

-t
T

"t 3 =%

5 : iz
‘ ilick

[ 5]

1

gy 14 i
v — —
| § e ——— T

a1yl

3 1
: ...-.l—ulxlﬂ.la‘_ ]

Gt .m..wlw.

. ...w...i_T _

)

A
L)




1.
S

{.sru-nll.j ¥

“q

AN
\
I Caaeri
of Bty
'

IJystz| =

I vanol

=
1emn ot L
|
-lL-\-'Jl.-b 3
A%
aa

&

IAQUA

reanrtiney

oJ

kn
el

|

Hlu...’_'—';

W et =

il

BALER
=14-

o S e

{3

FOURY POIR 3t 50 e o

=

BAMMERMILL =5-

FORAGE HARVESTER -1-

FORAGE WAGON =1-
|

Lol A2,y Bl

ali=
VOBILE YOUSHOP ) o

S mm_g?_.sm‘ A gdy Ja2 Lo pane

Vi) | MELDDNG, BET < s s
GAS WOLDDG SET
F) a1 plat A Sa

-t - gt y ol b

I'e

L %?—m'&—' S

=
e

[}

). LUERICATION FQUIPMENT. SET

MISC FARS NND SHOP TTEMS

=3=_3 TR IR R BV
SPARE PARTS :
Lo - S——

BOLL TS _4 getadu e

— i ————y




£0.
V. CONCLUSIONS AND 3
RECOMMENDATIONS

- 66 -

Conclusions and Recommendations

n conclusion and based upon the initial planned objectives of the extension and

aining units, the subproject has progressed as planned in most areas, exceeded
xpectations in the in-country training activities, developed a practical field
xtension system through the use of demonstration/training equipment, and faltered
in the participant training effort.

oncerning the research effort is has become apparent that there wexe not sufficient
research data available during the project which weakened all extension activities.
he use of the pre-test village at Shiek Ahmed as an applied research station
‘served to provide the extension effort with substantial enough information which
was used to establish and expand the extension/training efforts throughout the
project areas. Had the extension effort followed a body of research which had
been developed some years before the project began,the effort would undoubtable
been much more appropriate and successful than it has been. As it were, the
ad-hoc applied research method paid off as the anxious farmers facing severe labor
shortages encouraged and supported whatever efforts were put foward to assist them
in their farm operations. The success of the effort is now evidenced in the increasing
numbers of equipment being purchased by farmers in addition to increasing inventories
being developed by several of the major agricultural equipment dealers.

RECOMMENDATIONS FOR FUTURE PROJECTS:

1. Research on appropriate equipment must be carried out years before an
active extension and training effort is begun,

2. BAdequate logistical, transportation and administrative support should be
well planned and established in order to allow the project to be fully realized,

3. If a participant training component is added to future projects, the high

level of English language required before a candidate can travel overseas should

be reviewed and revised and/or the students should be al. wed to study their
English lessons full time if the standards are maintained. Otherwise the critically
needed staff which will carry on the project activities after the projects ends will

not be in place.
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Extension and Training Staff Meetings for Ap/May/June 84

Chaired by Dr. Zakaria E1 Haddad, Project Coordinator

8 April

1. Maintenance : all areas (5 governornments) to have governorate level maintenance
coordinators at meeting on 1 st Sunday of each month

2. Tool and Equipment status discussed; Only a few sheds now completed, several
cement floors put in but Ministry staff slow to install the overhead structure

3. Some feddans of cotton drilled with a grain drill; results fair to good

4, Maintenance posters needed in all villages coops--will be prepared

The short-term maintenance consultants (Carlisle and Gerwig) can help on this

5. Storekeeper problem in all areas discussed

15 April

1. Discussion of Gaspardo linted cotton planter--strong or weak?

2. Mita Dima research farm: visit on rice mechanization--training people to
‘use Japanese, other equipment; Ibrahim to arrange field day/ sessions

3. Try to determine the loss of cotton in turn around areas at heads of fields
when cultivating mechanically

29 April

1. Discussion of storekeepers and government level staff; still lack storekeepers
in key villages

2. One row cultivator is being developed in Alexandaria-Gerwig to see it with

Dr. Zakaria on Thurs.

3. 40-80 cm planting of cotton recommended for extension

4, Discussion about maintenance materials developed by Jim Carlisle, Gerwig,
Engstrom and Paul Armstrong; can develop a chart for each machine , maint enace
points, pictures, preventitive maintenance charts, parts needed periodically

plus comments needed on equipment performances, specialists, etc.

5, Problem of chemicals for weeds in rice when planting with grain drills;

Choose only a few feddans for trials of direct seeding of rice. Allos LE 20

per feddan to cooperating farmers for use of tractor, equipment and herbicides;

we can use our own equipment as needed also

The village of Saadin has been deemphasized and the neighboring village of SINAWA
has been added to the list of diffusion villages now coming into the project realm

19 May

1. Discussion abour village mechanics needs, equipment status, etc. Also parts needs
2. Discussion about wheat harvest now, combine use and where--not set--where are

some of the 47 combine operators and mechanics trained last year? Apparently

they were not paid incentives from the project or were not from the project villages
and are not available, Will have to use new people again , untrained, to run the
combines best as possible

3. Balers for the combines now in Shiek Ahmed village ready for servicing

and delivery; they will arrive in most areas after the wheat has been taken off

due to late dealer delivery

3 June

1. Deutz/Fahr balers ready, today for delivery from Shiek Ahmed; but this is

the last week of wheat harvest in most villages!

2. Need to distribute air compressors and arc welders to selected district level
villages which are waiting shipment from Shiek Ahmed village

3. Need to identify more areas who will be able to use more equipment since there

is a large shipment due in soon; suggest using the diffusion villages already

on our list

4, Discussed small tool lists; THE USAID evaluation team is here and will make site vis
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NOTES on a Mesting with the Ministry of Irrigation's EWUP( Egyptian
Water Use Project)

1. This meeting was held on 9 February 198% at the Ministry of Irrigation and was
attended by staff from the EWUP project as well as staff from the Ag. Mechanization
Project including Dr. Ahmed F. El Sahirgi, Dr. David Gaiser and others

2. Discussed was the possibility of the two projects joining efforts in the field,
especially in the village/area of Abuha village in the Minia area where the

EWUP group has been for some time

3. The EWUP group is rehabilitating canals and the land and the Ag. Mechanizatio n
Project is assisting in their effort with the use of its lazer leveling equipment
which will be followed by some basic farming machines such as the rigder and perhaps-a
grain drill, planter or other equipment available from nearby project villages

4. Committees will be set up both in Minia and Cairo to discuss/plan on a monthly
basis these activities; EWUP field staff will determine which farmers are receptive
to these activities after which operations will be dome in their areas
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1. BEHERA GOVERNORATE

El Mahmoudis District (1)
1. Deseya
2. Ezab Besentwai

Abou Homos District (2)

. 3. El Gorn
4 *—%. El Daravah
2. o~ <&5. Dessounes
1/(4 2,0. Pc; 1tay E1 Baroud Districe (12)

24. Shieh Ahmed

Kom Hamada District (13)
25, Waked

11. GHARBIA GOVERNORATE
Tanta District (3)
6. Shabshar El Hessa
7. Keniset Damshit

Bassyoun District (4)
8. Kom E1 Nagar

Kafr El Zaiat District (5)
9, Kafr Dima
10 b Abia

- 1 -
AR III. SHARKIA GOVERNORATE

Minia El Kambh District (10)
. El Saadyine
12. El Teline

Belbase District (il)
13. El1 Gosk
.;L;z "

IV. QALUBLA GOVEERNORATE

Banha Distrcit (6)
14, El Shamout
15. Magoul

Teukh Districr (7)
16. Kafr El Hossafa
17. Beltan

18. El Hessah

V. MINIA GOVERNOKATE

Matay District (8)
19. El Atlat
20. Seila El Gharbia

Abou Korkas Distriét (9)
21. Beni Ibead

22. Beni Moussa

23. El Birba El Kubra




- 70 -

Agricultural Mechanization Project

MONTHLY ACTIVITIES OF THE Ext.
REPARED BY Ahmed El-Behery

For the Month of April 1984 Date 10/5/1984
A. SUMMARY:
1. I attended a conference in cambage in U.K. about Agricultural
Machinery from 1-7 of April
2. I visited Zargosa Fair for Agriculture machinery in spain for 7 days.
3. said seen in agriculture area in spain
4, Cotton cultivation in sharkia & Garbia in land Reform area.
5. Tractor and cultivator adjustment.
6. Accompanied the chines Experties for Rice Transplating.
7. We Chossen. 3 location for Rice Transplanting and Drilling for collecting
data.
8. and arrange field day for farmer visites.

B. PROBLEMS:

1.
2.

Shortage of plantere.
Shortage of Tractors,

C. PLANS FOR NEXT MONTH:

LW N

Cotton cultivation in different places

Helping specialist to put Maize demonstration fields.
Harvesting machines Adjustments.

Corn planter Adjustment. For Maize planting

Seed drill adjustment for Rice drilling

Arrang field day at the spots.
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Agricultural Mechanization Project

Monthly Activities of the Extension Officer
Prepared By Ahmed El-Behery

For the Month of May/June 1984

A. SUMMARY:
1. Several visites to sharkia & Garbia to check the cotton stand.
2. We cultivated the cotton trail at Kom El Nagar by Tractor two Times.
3. We made most of the mower Binder adjustment in the Coop.
4. Two Trip to sakha to check cotton stand.

5. We adjusted Jhon Deer Planter for Maizo and soyabean seasone: in
Sharkia and Behera.

6. Two Trip to Sohag for cotton planting in land Coop.

7. Several visites to minia to coordinate the work with soil improvement
people.

8. Harvesting Demonstration in Garbia by Disc mower.
B. PROBLEMS:

1. Shortage of planters.
2, Shortage of Tractor

C. PLANS FOR NEXT LONTH:

1. Maize Planting
2. Rice Transplanting
3. Machines service

4, Cotton cultivation

Annex 1.2 a.2
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Monthly Report for Sharkia, Qalubia ( April,1984)

SUMMARY :

. Land levelling 6 F, at Namod V.

. Cleaning 3 Km, at Namod V.

. Cleaning 2 Km. at E1 Hessa V.

. Planting 5§ F. Sorghm drilling at Seenhoa,
. Harvesting 5 F clover at Tallen

. Cleanig 7 Km at El Gask V,

. Extension meeting in 15-4 at El1 Gosk V,

. Field day 19-4 about cleaning at El Gosk

Sig

A M. Soidan
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Monthly Report for Sharkia, Qalubia ‘May 1984,

SUMMARY :

- Harvesting 50 F. Wheat at Namod V,

- Cleaning 4.5 K. Namod V.

- Land levelling § F. Namod V.

~ Cleaning 3 Km at El Hessa V.

- Wheat Harvesting 45 F. El1 Hessa V.

~ Planting 19 F. Rice drilling at Talleen V.
- Harvesting 48 wheat. at Talleen V.

-~ Land levelling 15 F at Seenhoa.

- Planting 19 F Rice drilling "

- Extension meeting about Rice drilling at Talleen V.
- Training for 4 drivers with Mower.

- Field day about cleaning at El Gask.

- Training for 3 workers with BackHoe. Gosk

- Extension meeting 23-5 at Seenhoa,

Sig.

A.M.Soidan.

Annex 1.2 b
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Monthly Report for Sharkia, Qalubia June 1984.

SUMMARY :

- Harvesting for 70 Feddans wheat , Barly at El1 Hessa V. with Combine.
~ Harvesting 45 F. Wheat with mower Binder.

- Planting for 17 F. Corn with Planter at El Hessa V.
- Land levelling for 5 F at Beltan.

- Cleaning for 500 m " "

~ Cleaning for 3.8 Km. at Namod V.

- Land levelling for 4 F. Namod V,

- Harvesting 20 F. Wheat at Magool V,

- Cleaning 250 m, at Magool V'

~ Planting 22 Rice with Grain Drill al El Gosk V.

~ Harvesting 85 F, Wheat at El Gosk V.

- " 15 F. ¥Yheat by Combine. El1 Gosk.

- Cleaning 2 Km., at Gosk,.

~ Planting 33 F. Rice drilling at Tolleen V.

- " 21 F. Corn with planter at Talleen V.

~ Cleaning 1 Km at Talleen.

- Harvesting for 66 F Wheat at Seenhoa V.

- Harvesting for 66 F wheat at Seenhoa V.

- Planting 30 F. Rice drilling at Seenhoa V,

- Land levelling 54 F.

- Extension meeting in 2-6 about Rice drilling at Seenhoa.

Field day about land levelling at Seenhoa V.

- Extension mmeting about Rice Herbsis at Talleen V.

- Field day about corn Planting.

-~ Training for one wilder at Alex. center also one driver from every village
- Field day about harvesting at magool V.

- Field day 4-6, 12-6 about combine harvesting.

Problems:
~ No Tractors

~ No Shelleter for machines in some villages.

Sig

A. M. Soidan
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Agricultural Mechanization Project

Monthly Activities of the Sharkia/Qalubia Extension Officer
Prepared by Abdel Hamid Soidan
for the Month of Jan/Feb/Mech.

A. SUMMARY:

- Field day for planting cotton by Grain Drill at El Hessha.

- Training course for all villages officers at Minia about planting
cotton with Grain Drill.

~ Also the some course for many farmers,

~ Visit for 20 Farmers from every village to Cairo Show.

- Ext. meeting at El Gosk about 1rr1gatiop with Long Farows at cotton
fields.

B, PROBLEMS:
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Report of SALAH BAKAR OF
The Hay Solexr Distribution
( June 1984)

Units Area

Sharkia

Soft Koled
8Souro (Dokolia)
Gima Meza
Minia

Kalin

VWaked

L N T T I Y O

11

Annex 1.2 g
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Report : Salah Bakar

Activities during the month of May 1984 at combines location:

1,

10.

Sharkia (Gosak)

Install new belt and brakes, change of spare parts on May 3 and 8

-with the company rep.

Sharkia (Saadieen)

Repair of brakes, change of parts on May 6 with the company reprsen-

tative and the German expret.

Kafr E1 Sheek, Behera

Bringing spare parts by the German expret from saka on May 7. Delevery

of new battery to Waked.

Repair the brakes, welding the chasee with the German expret.

. Tahreer - Behera (Woked)

Preparation for a training course on Combines maintenance with company

representative May 13,14

Kafr E1 Sheek (Kelleen)

May 15,16,17 Install new parts, change of fuel sycle

Sharkia

May 19,20

Transfer of combine according to project director to work in College

Farm, Research station and College Farm in Shalsakan.

. Behera

Change Chain May 21,22,23,24 delivery and testing of the compressor

Gemeza

Checking the combine instaling and repairing parts, Testing the machine.
Followup on compressor. Maintenance and repairs., Contact the company to
reduce the combine spoker Price from 150 LE to 110 L.E. Contacts should
continue to buy 2 spokers which are needed badely

All spare parts installed by the company free of charge and done by self

efforts.
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Agricultural Mechanization Project

Monthly Activities of the M. Management extension & information Unit

Prepared By Dr. A. Mamdouh El Baz
for the Month of April 1984

A.

Recelving 5.000 copy from each of the following extension bulletins
- Mechanizing cotton cultivation
- " wheat "

- " Maize "
and start distributing it on project extension villages.

Receiving 500 copy of the agricultural almanac, and start distributing it

very wisely.

‘Preparing for the Final seminar of appropriate technologies for the

Egyptian countryside, results and achievements, which supposed to be

held on 12, and 13 May.

Contacting the extension Department for a Jjoint work in drilling rice on 4000
Feddan.

PROBLEMS ;

1- Transportation mean not always available.

2~ No Safe storing place.

PLANS FOR NEXT MONTH:

- engaged with evaluation, team coming for the S.S.A.A. project,

Annex 2a
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AGRICULTURAL MECHANIZATION PROJECT

Monthly Activities of The M.Management extension & information Unit.
Prepared By Dr. El Baz
For The Month of May/June 1984

SUMMARY :

~ Holding the final conference of appropriate technologies for the

Egyptian Farmer, on 12,13th May. This conference was attended by H.E.

Dr Wali, Minister of Agriculture and Mr. Mickel stone USAID mission
Direction Egypt, and remarkable number of specialisgts and interest

people in this field, For the conference, I displayed 31 different

piece invented and Fabricated and tested Successfully by the S.S.A.A

project.

- 5 Field trips with the american evaluation team of the farmer Project

to Qalybia, Monoufia, Sharkia, Giza and Fayoum governorates,

~ & case studies wvere attended with the same team
PROBLEMS :

~ Transportation mean is critically needed,

PLANS FOR NEXT MONTH:

Till 16th June, I'll be fully occuipied in smaller seminars with the

evaluation team,

Annex 2 b.c
—_—g Dc
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No. Dates Course No. Course Title Location No.of
Trainees
1, 31 Mar-4 Ap. 4EX22 Cotton Drilling Nawai 15
2. 17 Mar-5 Ap. 4EX23 Welding Maamours T.C 7
3. 17 Mar-10 May 4EX24 Tractor Op.Inst. " 13
4, 17 Mar-19 Ap. 4EX25 Tractor Op. " T2
5. 17 Ap-19 Ap. 4EX29 Hay balers 12
6. 24 Ap-26 Ap 4EX30 " " 12
7. 17 Ao-20 Ap 3PE8 Evaluation Work-
shop Sidi Beshr
T.C 17
. April 4EX46 Farm Structures Waked 9
. 19 May-14 Jn 4Li Tractor operator Fayounm 13
10. 19 May-24 My 4EX46.1 Farm structures Shieh Ahmed 6
10 Courses for 106 trainees 106
II. FIELD COURSES No. No. No.
Demos . Feddans Trainees
1. Ag. backhoe op/maint 10 10.2(kl1s) 50
2, Land smoothing 44 877 440
3. Mower/binder (wheat) 26 521 260
4. Grain drill (rice) 5 28 50
5. Ridging 5 102 50
6. Harrowing (discing) 14 267 140
7. Combine harvesting (wheat) 10 92 100
8. Chisel plow 15 75 150
9. Seed planting (maize) 10 102 100
10. Silage mowing (bersim) 10 118 100
11. Farmer night meetings 74 - 797
12, Irrigation (long furrow) 14 265 140
149 2517 2317

-84 -

SUMMARY
Quarterly Training Activities for
April/Nay/June 1984

Annex 6




I1X. PARTICIPANT TRAINING

A. Academic programs:

1. Aug 83 ~ Jan 85 NS degree, Ag.Economics (Atef) 1

2, Jan 84 - Aug 86 " " " (Zaki) 1

3. Jan 84 - Jan 86 MS degree: Ag. Production (Ayom) 1

4, March 84 - Feb.86 MS degee: Ag. Economics (Alt Kamel) 1
Sub total 4

B. Technical Training

1, Sept 83 - June 84 Instrumentation (Nazak) 1

2, May 84 - July 84 Economic evaluation (Ismail,Rafat) 2
Sub total: 3

Totals: 7 participants



In-Country Training Unit

Monthly Activities of the
Prepared By Zaghloul El Sayad
For the month of April 1984

Machinary Management Extension & Training No. Trainees

31 Mar~ 4 Apr. 4EX22 Nawai Cotton Plant Mechanization 15
8 Apr- 1llApr. 4EX27 " " " " 7
17 Mar- 5 Apr. 4EX23 Mamoura Welding

17 Mar- 10May. 4EX24 " Local instentions 13
17 Mar- 19Apr. 4EX25 " Tractor operator 2
14 Apr- 16Apr. 4EX28 " Operating and manitening 12
17 Apr- 19Apr. 4EX29 " Strow Balers 12
24 Apr- 26Apr. 4EX30 " " " ) 12
17 Apr- 20Apr. 3PES Sidi Beshr evaluating work shop 17

31 Mar- 5Apr. 4EX46 Farm structures waked floor hardening

for machines shelten

B. BROBLEMS:

1- We haven't a car.

C. PLANS FOR NEXT MONTH:

4 EX 40.1 Waked Combine Harvesting wheat 5

Annex 6 a
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Agricultural Mechanization Project

Monthly Activities of The In-Country Training Officer
Prepared By Zagloul / Ibrahim
For the month of May/June 1984

A. SUMMARY: Machinary Management Extension & Training

17 Mar - 10 May. 4 EX Mamoura Local instentions
19 May -~ 14 June. 4Li El Fayoum Tractor operation
18 May ~ 24 May 4 EX 46.1 El Shaikh Ahmed Carpentery

B. PROBLEMS:

1. We haven't a car

C. PLANS FOR NEXT MONTH:

This month is Ramadan then the Training Centers are does.

Annex 6 b,c

No.

Train

13
13
6



Agricultural Mechanization Project

Monthly Activities of the Participant Training Unit

Prepared by

Hussein Heiza

For the month of April 1984

A. SUMMARY
1- Four Candidates for academic training in U.S.A
a- Atef Abdel-Razek M.Sc Agr. economics ( from, Aug 83-Jan 85)
b- Zaki Helmi M.Sc Agr. economics ( from Jan 5,84-Aug 86)
c~ Ayman El-Mofty M.Sc Agr. production(from Jan 5,1984-June 86)
d- Ali Kamel M.Sc Agr. economics

2- Three candidates for M.Sc degree are in processing as follows:-

a- Nabil Helmy M.Sc Agr. Education
b- Gouda El-Nagar M.Sc Soil Science
c- Omar El-Sheik M.Sc. Soil Science

3~ One candidate for short term technical training M.S Nazk.A.G. stay

another 3 months to receive full benefit from the progranm,

4- Three candidates for a short term technical participant for 3 months

are in processing:

a. Mr.

Mohamed El-Nagar - on Tractor and Mach. Testing

b. Mr. Mohamed Ismail Establishing Data Bases and analytical

C. Mr. Rafaat Amin systems for Economic Decision -

in Agriculture

5~ One Trainees English Language training start at April, 1984
6- 8 candidates will take test at April, 16,1984,

B. PROBLEMS:

PLANS FOR NEXT MONTH:

1- Complete the processing:

a~ Mr,
b~ Mr.
c= Mr.

d- Mr,
e- Mr,

£~ Mr,

Nabil H,
Gauda El-Nagar Academic Training

Omar El-~Sheik
Mohamed El-Nagar
Mohamed Ismail

Rafaat Amin

Short term Technical participant

Annex 7 a



Monthly Activities of the
Prepared by

For the mont of

- 89 -

Agricultural Mechanization Project

Hussain Heiza
May/June 1984

A. SUMMARY:

Participant Training Officer

1- Four candidates for academic training in U.8.A

5=

a. Atef Abdel~Razek M.Sc.Agr.
b. Zaki Helmi M.Sc Agr.
c. Ayman El-Mofty M.Sc Agr.
d. Ali Kamel M.Sc Agr.

Three candidates for M.Sc degree are

a. Nabil Helmy M.Sc Agr.
b. Gouda El-Nagar M.8c Soil
c. Omar El-Sheik M.Sc Soil

economics (from Aug 83-Jan 85)
economics (from Jan 5,84-Aug 86)
Prouection (from Jan 5,1984-June 86)
economics

in processing as follows:

Education
Science

Sciencé

One candidate for Short term technical training M.s Nazk A.G stay

another 3 months to recive full benefit from the progran.

Two candidates for short term technical training traveled in U.S.A

on 20 May to attend the course.

One candidate for a short term technical participant for 3 months

are in processing., Mr, Mohamed El-Nagar -

on Tractor and Mech. Testing



USA may 19,1984

Dear Steve Shepley

I received your letter, but I didn't receive the cotton study. For my thesis

I think I will be using data from here. I will start preparing the outline

next week.

When I first came here they told me that I must get a B average in the four
courses that I have to take in order to continue in the University. If I knew
this in Cairo, I would have never came to the USA! But this was a challenge and
you will never believe what 1 did; instead of getiing a B average, I got an

A average or an A in all four courscs and am on the Dean's list!

You told me in your letter that you will be in Washington,D.C. by July 22. 1
am afraid that by that time I will not be there because the course ends
on the July 27. I wish you could make it earlier so I can be able to meet with

you.

My best regards to everybody in the project, especially Dr. Sahrigi, Dr. Zakaria

and Dr, Gaiser,
I wish you all the best in the world,
I remain, Sincerely yours,

Zaki Helwmy Wissa



- 91 -

for uhe 1IN i __..,&).l"g 1¢ Ry

The fcllowing is a summary of the fiscal report No. ‘in Local Currency (L.T.)
reiztesd te the referenced Training and Extension Subprofject.

LINE 172N BUDSET EXPENDITURE EALANCE
1. Instructors Fees 0.
2. Ecguipnental Rental 13343 o
3. Petroleun, Oile, Lubricants e FoHe .
4q Training Aide, Fguiiment ; Y — j:__::
5. Machine Operator Fees _ _ a _
6. Room/Board UL pp
7. Transportation ,;CTl;“.N_ T
8. Expendable Training )2.33 ',a o
Materials
9. Incidental Living
Erpenses — —2\25. 00 T e
10. Training Center Fees Seo. o
11l. Administrative Lijenses RIRED
TOTALS : 5€51 3o
(Receipts) _ g

Outstanding Petty Cash/Checks:Y2: 780 QQ. )

GKAND TOTAL: (,lg 43 3¢ i

PR R SR N B 2 N R I A N I T N N N K R K IR SR R IR R IR R SN IER TN REE SRR SR N S SN

DEMONSTRATION/TRAINING EQUIPMERNT ' 8 v’ ! 5. 726 .06
{COMMODITIES) Z i

(finance) <___ (Gate)
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MIRISTRY OF ACRICULT v 2

ARAB KEPURLIC OF iGvi~

F1SCAL KEPORT

OF THE TRAINING AND EXTENSION SUBPROJECT
for the MONTH of Mau 195¢

The following is a summary of the fiscal report No. in Local Currency (L.E.)
related to the referenced Training and Extension Subproject.

QUARTERLY
LINE ITEWM BUDGET EXPENDITURE BALANCE BALANCE
1. Instructors Feecs 270 poo
2. Equipmuntal Rental 138500
3. Petroleunm, Oils, Lubricants 852 ‘350
4. Training Rids, Fquipment 62 5.25p0
5. Machine Operator Fees - O
6. Room/Board G 4/ 500
7. Transportation —Z-QL_Q_QQ.
——— -
8. Expendable Training 3 Z46. 643
Materials
9. 1Incidental Living 0
Expenses —_— Q0
10. Training Center Fees 258 950
1l. Administrative Expenses .- 380.55p
{Receipts) ‘ =
Outstanding Petty Cash/Checks: LIQ IZQ‘Odb
GRAND TorAL: LY 076, £33
—————— ——————

DEMONSTRATION/TRAINING EQUIPMENT - et tao 201 05?
(COMMODITIES)
19
(finance) (date)

A

Apuex 8h
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ior il MINISTRY OF AGhI1CULT:
RRAE REPUBLIC O LGYI

F15ChL REPORT
OF THE TRAINING AND EXTENSION SUBPROJECT

for the MONTH of Fe 192y

The following is a summary of the fiscal report No. in Local Currency (L.E.)
related to the referenced Training and Extension Subproject.

. Transportation

QUARTERL
LINE ITEM BUDGET EXPENDITURE BALANCE BALANCE
1. Instructors Fees '2l,
2. Equipmental Rental 33.00
3. petroleum, Oils, Lubricants 35. 4O
4. Training Aids, Equipment 20.-60 __
5. Machine Operator Fees - O
6. Boom/Board 2522 50
7
8

Y126 -3F

—288.00

304000
._339.30

. Expendable Training
Materials

9, 1Incidental Living
Expenses

10. Training Center Fees

T

11. Adnministrative Expenses

{Receipts)

Outstanding Petty Cash/Checks:jg A30090
GRAND TOTAL: l-fw

t'i.ﬁitiii.*t**'ititﬁ*ii*i‘iiﬁittli!tiit'-!i*

DEMONSTRATION/TRAINING EQUIPMENT - ol et ZZ 626255
(COMIMODITIES) 7
(finance) (date)

e

Anney &c



A.4 Service Cencer/Village Workshop
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RICULTURAL MECHANIZATION PROJBCT

A. 1, D, Proj, NO, 263 - 0031

EGYPTIAN MOA/USAID
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May. 6, 1984 :
DATE — 2 22 Eoh

TO : Dr. David Gaiser

FROM  : R.E. Snyde%ép.

SUBJECT : Report, Monthly (Apyil 1984)

We have begun doing business .again this month. The banks
approved two loans that they have been sitting on for several
months, " Not exactly a break- through

The revision to our letter of widerstanding is still being
refined so that it can be presented to USAID for approval.

We have had meetings with PBDAC representatives on two.
Occasions. The end resu/t has been that we are again able to
do some business. So fdr I can't see that anything has changed,
as relate to our method of operation.

It appears that there is an attempt to put nearly all of the
rcelzoonsibility for our loans on the banks. If it works, it will
make our job much easier and of course insu’lstr ns from decision
making and responsibility. A more likely scenario however, would
be for us to feed all our ioan datd to the banks and then wait &
watt, Only time will answer this question.

LOAN AcTIVITY

Disburgements thru Mar. 1984 415,109 L.E.
Disbursements for April 1984 49,500 "
Total disburements thru April 1984 464,609 "
Loans with bank approval 204,520 "
Loans at bank but not approved 944,500 "

Loans being reviewed in our office 335,000 "
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suBJEcT:  Monthly Report(May 19

GENERAL

Meetings with the PBDAC bank representative and our
management staff seems to have solved some of the problems
we have been having in processing loans. The banks have
recently began to approve and process loans at a faster
rate than previously.

The loans distribution has been rather evenly divided
throughout the governorates. With 6 loans in Behera, 4 in
Gharbia, 7 in Qalubia and 6 in Minia. To this date Sharkia
bank has still not approved a loan.

The recruiting of the new Letter of Understanding has not
been completed. This means in effect that we are working a
set of rules that have not yet been approved by USAID.

There are two elements of our work that consume far more
time that I feel is necessary

1. Inspecting Machinery at the time of delivery. It has
been made painfully clear that someone from our staff
must be present at the time machinery is delivered from
a supplier to our client. The items delivered must be
checked against what was offered. Bank documents and
inspection documents must be filled out and signed and
serial and model No's recorded.

1.A 1 feel that our staff should be increased to include an
engineer competent to do this task.
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2. Processing Bids and doing the Bid/Offers evaluation and
Technical Report. It goes without saying that these are
necessary tasks.

2-A Again 1 feel however that if we had a competent engineer in

the office, he could perform this and the Inspections, allowing

myself and my counterpart more time in the field.
LOAN ACTIVITY

Disbursements thru April 1984 464,609
Disbursements for May 1984 72,520
Total disbursements thru May 1984 537,129
Loans with bank approval 101,000
Loans at. banks but not approved 1,024,500
Loans being reviewed in our office 380,000

For details of the above loan activity see" attachment-A-
of this report.
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4

SUBJECT : Report, Monthly (June/198 )

"GENERAL

June was the month of Ramadan. We didn't expect to break any
records this month but neither did ‘we expect it to be a total loss.

We made trips to Qalubia, Garbia and Behera to visit new clients
and follow up with some we had previously contacted.

We had one machinery delivery scheduled on 14 June for a client
from Minia. This involves coordinating the client, the bank, the
suppiier and our staff. Of course we never did get the cutire group
together at one time so it had to be delayed until July.

LOAN ACTIVITY

Lgan activity for the month is as follows

Disbersements thnu May 1984 537,129
Disbersements for June 1984 -0-

Total.Disbersements thru June 1984 537,129
Loans with banks approval 176,020
Loans at banks, but not approved 1,081,500
Loans being reviewed in our office 237,000

For details of the above see "Attachment -A- " of this report.
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Service (enire Jubproject.

Submitted by;Graham G Sparrow.{Tech. Advisor).

There has been no activity of the credit fund for the past three
mornths 2s the letter of understanding has been under revision, this was
finzlized at the end of Yzrch,and a loan committece was established

vhich sat twice this month.

.|

her still appears to be differences of crirnicn tetwveer the

riricrnel Lanks and the P2DAC in Cairo on the leral requirerente, viich

is cavsing further delays on certain applications, however, givern time

this should be resolved. Under the new proceedures the banks are taking

& more decisive role in the operation, it has been noted that the bank

is now revalueing the estimated cost of developing Service Centres, in;luding

reducing the amount of money made available for the offer of building

construction work, we have received a layout plan (official) drawn by

the banks engineer wﬁich the project has been asked to approve although

it differs in size and content to the plan submitted to the bank inthe

application file approved by the project, at this time I wish to go on

rezord’ thal I'm not 'happy about the proceedures adopted for one of our

clients, however, 1 will continue to process this application as instructed. .
We have also -noticed 2 growinr unrest or dissatisfaction anong

some of our clients, we can only hope that this is & tenperary situatior

and will not cause ther to “ave secaond thoupshts. On the brirnter side cf

thinps we have been informed that the tank has arproved Kr.Zoomer's loan

although ;educed for his service centre in Giza r1¢,that CEC should

reccive approval for theirs carly next month, a2t the present time we have

two centres unéerconstruction, one approved with two or three approvale

very close to neinr finalised,
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Service Centre Subproject

Submitted by Graham G Sparrow.(Tech. Advisor)

Ramadan fell in June this year so very little was accomplished,
although du;ing the first part of the month we had thé project
evaluation team visit us, so with making trips to small workshops
and service centres in upper kgypt and the Delta and furnishing
them with information that theyrequested, we were kept on the hop so
to say.

We did make a visit to Mr Zoomers location{service centre) on the
7th June at imbaba-and saw that the foundations had been dug and the
base concrete poured, also the brickwork was well under way on the
existing concrete structure which will be the parts store and office
building.

On the 26th June I left Egypt for my annual holiday, on my return
at the end of July I learnt that Mr Baraket (CEC) had signed a contact
vith the bank in Damanhor for his loan.

the bank in Dakalia has agreed to the loan for Diabex and has sent
the documentation to the PBDAC in Cairo for their approval.

Mr Said Aguizy sent a letter to the project management requesting
permission to lodge a letter of guarranty while his application of
land registration is being completed,so as to enable him to proceed
with the development of his service centre,this request is to be
submitted to the next sitting of the Loan committee meeting for their
decision. (early August)

v On July 8th Mr Mohammed Fattah from Bilbas,iSharkia come to the
office to inform us that he was continuing with the registration
process with regards to his land, which he hoped would be completed

in about one month.
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Monthly Keport. May 1984,

Service Centre Subproject.

Submitted by Graham G Sparrow.(Tech Advisor).

There has been an increase of activity by the banks this month,
some of the results could be classified as good while others are iot -

As mentioned in last months report Mr Zoomer:of Giza, has received
bank approval and haa this month becen nuarded'L.E.BS,OOO as the first
payment tovards the construction costs of the.service centre.

Hr Baraket (0.k.C) has received the banks approval for his loan,
but the bank has attached conditions which 1 believe are unacceptable,
firstly, he must spend his contribution which willthen be estimated
by the bank before any loan money is issued, regardless of any receipts he
may present to the bank and, secondly no money will be advanced for _
machinery until the building is fully completed to the banks satisfaction,
which is unreasonable in the light that the bank will own everything
plus the guarranties of the client and a pure waste of time to the client.

Hammamies appl:catlon is yet again going to and fro between the
regional bank in Damanhour and the banks head office in Cairo, maybe one
day some final decision will be made and acted upon. I think it is a case of
who will break down first, in the mean time the client is becoming most
frustrated.

¥We visited Mr Raghaa in Beni Suef at the location of his Service
Centre and found that construction had started in that the foundation
concrete was being poured, this is being financed from the clients own
funds before the approval of his loan by the bank. The loan was approved
‘later in the loan committee by the bank after some changes to the application,
namely, that the bank considered the power supply to the building to be
transferred to the machinery content of the loan, as the transformer whieh
is necessary is termed as machinery by the bank, atthe same time bank
agread for their engineer to review the estimated costings that he submitted
as it was incomplete. the final approval was objected to very sttongly
irn principle by the client,

Momoudia Motors have run out of money which the bank released
against the security of his house, originally, 1 understand that the bank
cgreed to make a second payment to keep the construction work going, if
Abdu Khir Alla got a letter from the land reform office stating that he
nad paid the full price of the land in Sept.1983. and that the land
reform office was proceeding to process the contract of transferring

ownership,
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Page 2

since starting construction the bank has backed down and now insists
on the land being registered in Momoudia Motors name before making
any further payments and, that could take another four or five months.

The bank in Monsoura, Dakalia informed us on a recent visit that
they had told Diabex Co. that their application was approved pending
their submission of guarranties to the bank and, that they should start
work on the construction from their own funds{their contributions), we
then visitedthe location of the service centre and found & large amount
of sand and gravel had been delivered.

‘'he main supply of electricity has been completed to Azmy's service
centre in Beni Mazar, Minia, also the machinery has been checked and
tested by the suppliers. The technical manager has just completed his
three montp training programmee and the planned official opening date
is to be early in August 1984,

Also this month we made two visits in the governorate of Dakalia
to c¢lients wishing to deﬁglop service centres, both are good prospects,
but whether we have U.S.kID's approval to extend our working area is
not known, although management say's it's 0.K. Ihave not seen anything
in writing at the present‘time and still remember the five to six
months that were wasted earlier, when we were instructed to work outside
the agreed project area.

Mr Shoukry submitted a list of machinery with offers which was
approved technically by the project, these items will be purchased

from his own funds and not the project loan fund money.
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A.5 Land Improvement
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SECOND QUARTERLY REPORT 1984
April, May and June

LAND IMPROVEMENT SUB-PROJECT

Submitted by: Dr. N. Saif E1 Yasl
Mr. J.A. McClung

I. ACTIVITY DURING THE QUARTER

i. Demonstration Program: During the period of April-dJune 1984, the land
leveling demonstration program began to implement the planned spring program
in Seila El Garbia Village and at the Abyuha site of the EWUP. The program
began following the harvest of foul bean and garlic crops and continued through
wieat and berseem harvests. The early harvest, garlic and fould, were in areas
to be planted with cotton which necessitated terminating activities in those
lands by May 7, 1984. This was done to ensure that low crop yields were not
gotten due to late planting. The field units shifted to other areas after

some delays for harvest. The demonstration program continued through June as
per the plans presented in the First Quarterly Report. Table 1 following
summarizes the areas where land leveling was carried out.

Table 1: Areas Precision Land Leveled
(April-June 1984)

Site Area Covered Land Use
Abyuha (EWUP) 150 Field Crops
Seila E1 Garbia 160 Field Crops
(Matai)

Additional analysis which presents number of hours worked, number of
farmers, etc., will be presented in the following quarterly report.

It is relevant at this point to compare the results of the season's
program with the planned areas. The First Quarterly Report estimated that
953 feddan wouid be leveled in Seila El Garbia and 800 feddan would be leveled
at the EWUP site.. While whithin the confines of a demonstration program,
the total numberof feddans covered is not of particular importance, but it
is important from the point of view of project planning. Furthermore, project
planning is of critical importance in the project's relationship with farmers.
At come point, meetings are held with farmers and promises are made which
should be kept in order not to lose their confidence.

Table 2 summarizes the results of the sub-project's work against the
planned program.
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Table 2: Summary of Planned versus Leveled Areas in Matai Markaz

Phase Village Area Planned Area Leveled
1 Seila 218 107
II  El Atlat 182 -
III Seila 185 53
IV  Seila 149 -
v E1 Atlat 219 -
953 160

In the case of the Abyuha work, a total of 150 feddan were leveled
against an estimated 800 feddan.

The work program in both locations was curtailed due to the start-up
and operation of the new Ford tractorsand other IFB-01 procurements. Problems
were initially perceived and later clarified or solved with respect to the
installation of the laser control equipment onto the tractors. The details
of these discussions and/or problems are set forward in two memoranda dated
June 5 and June 7 which are included in this report for reference. Additional
problems were encountered with respect to the tractor start-up.

These centered around poor pre-delivery work by the supplier. Tractors
were deliverd with loose bolts and studs and in some instances, with inferior
quality materials (bolts, etc.) being used in place of genuine parts. These
items which were nearly impossible to catch in delivery inspections resulted
in program delays. Among the parts critical to these delays were drawbar
frames and fenders falling off. Because in some cases drawbar frames came
off and striped the threads out of the casing, repairs have been time consuming.
Projections fcr the season's program have also been high due to
differences in earthwork configurations from those expected. The attached
memorandum dated May 20 elucidates many of the problems encountered at Abyuha.
Here, the work carried out by contractors removing topsoil for meska construc-
tion resulted in more earthworks than initially estimated. In particular,
low areas in the fields tended to be along side meskas in the tractors'
turning areas. Differences in earthwo-ks also occurred in Seila E1 Garbia
Village due to long haul distances and cut depths much greater than expected.
In both cases, the over-estimation of land that could be completed could have
peen avoided if planning & design had been carried out according to ithe re-
commended prcedures presented in the Apperdices of Activity Report No. 6.
Unfortunately, this has been impossible due to lack of survey equipment and
other constraints. A Status Report dated May 27 is attached in reference to
many of the constraints limiting the program.

Driver training and equipment management as well as maintenance were
major constraints to the Spring 1984 demonstration program. These issues were
discussed in the First Quarterly Report as well as in some of the attached
memoranda. With the addition of Mr. Fred Hodgson, an equipment management
and maintenance expert, to the staff, it isexpected that equipment maintenance
will improve in the future.
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In summary, considering that:

1) a four, rather than a six day work week was used

2) four rather than seven tractors with scrapers were available
on any given day

3) chisel plows and tractors were not available until late
in the program, if at all, and

4) long haul distances and large cut depths were encountered,

the project was able to carry out a reasonable amount of work. In the future,
the LISP should not have to encounter the same problems, and should be able to
plan around constraints which cannot be eliminated.

2. Beni Suef and Fayoum Demonstration Programs: A village site was selected
in Beni Suef for the initial demonstration program. Unfortunately, no equipt
ment was available du. - the start-up constraints previously described. This

program will start in the Third Quarter with the availability of equipment.

3. Equipment Procurements: A Timited amount of the support and maintenance
equipment required has begun to be received in the field. The Sub=project has
begun the procurement process for more survey equipment. Items which are
intended for the Land Improvement Program are included in IFB-03 and are expected
to be evaluated in the Third Quarter.

4. Survey, Design and Planning: No activities for survey, design and
planning were undertaken. Details regarding this shortcoming are detailed
in the attached Status Report.

5. Training and Extension: A driver training course was undertaken in

El Fayoum Governorate. This course was held by the project in conjunction

with Governorate officials and the Training and Extension Sub-project. The
course appears to have had many of the limitations of other driver training
courses in that insufficient time was spent in actual driving. This should
be remedied in the follow-on training in laser equipment and land leveling

operations. Furthermore, on-the-job training will be the only way to cir-

cumvent this problem.

The training course for Land Improvement and On-farm Irrigation is under
preparation. A curriculum has been prepared and lecture materials and instruc-
tors are being selected.

Ii. PLANNED ACTIVITIES

The sub-project will continue land leveling demonstrations on an ah-hoc
basis into the beginning of the Third Quarter. Plans detailing the Fall 1984
work program will be prepared during the period of July-August for implementation
in the last quarter of 1984 following the harvest of summer crops.

Key to developing these plans will be the integration of evaluation
programs as discussed in the attached memoranda. Integration of land improve-
ment and extension activities will also be key elements of the proposed pian.
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DATE -May 27, 1984 £kt

T0: Dr. A. E1 Sahrigi - Project Director
Dr. Z. E1 Haddad - Project Coordinator
Or. D. Gaiser - Project Technical Director

FROM: J. McClung
SUBJECT: Status Report - Land Improvement Sub-project

With the arrival of the IFB equipment on the field and a partial
season work with this new equipment, it is relevant to review the sub-
project's progress and to propose relevant plans as may be required to
fulfill the sub-project's goals. Up to the present time, it has con-
centrated on land leveling, however, as the project progresses, a larger
focus onto land improvement will have to be adopted. The constraints
so far identified in the implementation of the program center around

institutionalization
management

finance

transport

equipment procurement

« e o @

NPWN —
.

The organization and a de-facto reorganization of the project are
presented. Similarly, the general LISP work schedule/plan and an amended
version are presented.

The sub-project was set out to operate as a combination of a custom
type operator and as a data collection/analysis and design institution.
As such, the sub-project was organized as shown in Figure 1. The insti-
tutionalization aspect of the project was amended from the project paper
to fit in to the Mechanization Institute. To date, it was envisioned
that the sub-project would follow the activity program shown in Figure 2.
Due to delays in equipment delivery and assembly, the dates shown in Fig, 2
are not accurate. To be more precise, due to a variety of reasons, the
work program is more than § months behind schedule. Within the work plan
the sub-project has been able to only maintain a limited amount of fiel
activities in E1 Minya Governorate. :
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Status Report May 27, 1984

Only once in its lifetime, the sub-project has been able to work
according to plan. Topographic surveys were carried out in late 1982 and
planned activities were undertaken in 1983 following extensive extension
activities. In the cases of these two basins, a good job was done and
farmer response was generally positive. Work done late in 1983 was not
done on time due to activities in other areas. As a result, farmers were
unhappy with the results. :

In 1984, the sub-project technical.section formulated a work plan
on the basis of reported crop distribution. Although plans were made
to meet farmers and to undertake surveys, the relevant sub-project staff
were not in Minya to undertake the necessary steps. In fact, the one
meeting held with farmers appears to have offered them much more than
the project is able to provide. In the other villages, farmers were so
disgusted with the failure of the sub-project staff to attend scheduled
meetings that they complained in writing to Extension officers and have
little confidence in the project's desire to implement programs.

While remedies for this program may be found in the future, the
failure of trained staff to perform has delayed the proper implementation
of the program until the spring season of 1985,

In the areas of Abyuha, in conjunction with EWUP project, activities
are progressing more smoothly. Scheduling of work areas and farmer contacts
have remained the responsibility of EWUP personnel. While the program has
not created problems, it has been behind schedule die to a mixture of
problems including staff training, equipment, finance and transport. OQDetails
on problems encountered on site nave been presented in a separate memorandum,

The actual operation of the field units has been constrained in two
major ways. The delays in assembly and delivery 5f equipment are still
not entirely finished. The continuing delay in receiving support equipment
which was ordered separately may have serious implications with respect yo
maintenance of existing equipment. The must shocking delay however, exists
duz to driver training. The drivers were trained through a set of three
courses as follows:

t. Driver Training (1 week) *
2. Operator Training (5 weeks) *
3. Laser Equipment Operator Training (3 weeks)

During recent visits to sub-project sites with members of the extension
sub-project and Ford representatives, a shocking amount of negligence has
been observedr It was pointed out by the Ford representative that anyone
who received a six to seven week course in tractor operations should be
capable of carrying out basic checks which are required. For example
wheel bolts were noticed about to fall off; both engineers and drivers
did not make the necessary effort to stop simple 0il leaks which would be
minimized with simple hand tools available. Supervisory engineers sent
to a two-week course offered by Ford did not act in a responsible fashicn
with respect to maintenance of equipment. Although long hours have been
spent on training, the results are disappointing. The sub-project is presently
in the situation that it must re-train or recruit experienced tractor drivers
to fulfill more than hald of its staff requirements.

It appears that these two courses offered under the auspices of the
Training sub-project and the various training centers, have little to
offer,
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Status Report May 27, 1984

Given that the program is 5 months behind schedule in Minya, what is
the situation in other areas? The sub-project has not been able to initiate
any activities in either Beni Suef or Fayoum due to lack of transport and
to a lesser degree, to lack to trained staff.

A new project activity program has been proposed until the end of 1984
at which point the original system of work program will come on line.
However, the resolution of the five sub-project problems must occure Hbefore
any progress will be made. If the project is to institutionalize the acti-
vity of land improvement and land leveling in the Mechanization Institute,
the institute must set up a reasonably decentralized operation in each
governorate. The current system of assigning engineers who do not reside
in the are is impractical. Farmer resentment is high at seeing equipment
standing still while staff does not appear. Recruitment of appropriate local
staff and the establishment of a reasonable local administrative capacity
should begin immediately. It is still relevant to have certain staff on
a commuting basis during the start-up period.

The issues of salary payment and overtime are also important. Work
1& hours per day and 7 days a week is required during the peak season be-
tween crops. In order to do this, finances must be in place and drivers,
supervisors, and mechanics must be confident that they will be rewarded
for overtime. Additionally, bonuses based on completing work of a high
standard and ahead of schedule shold be paid.

The issue of institutional aspects highlights the high management
ability required. At pr-sent, no staff member appears to take his respon-
sibility seriously or has the coordinating and management skills required.
Adequate training programs shoyld be undertaken and Job responsibilities
clearly defined and checked by the highest of Egyptian project management.

The matter of transport has reached the critical stage, Procurenent
of vehicles has been blocked and the governora’es are unable to provide
transport. With an estimated 30 vehicles on the project, each of the
vive sub-projects can reasonably expect to be assigned 5-6 vehciles. The
LISP currently has 3 vehicles in its program and cannot expand its activi-
ties to reflect the available equipment without at least 6 vehicles.

In conclusion, the proj-ct must take the relevant actions to bring
the sub-project back on track. Failure to take action will result in
continued embarrassment, discrediting of a project activity which has.
demonstrated a great deal of potential in both the fields of land improve-
ment and mechanization.
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T0 ¢ Dr.Ahmad F.El Sahrigi
Project Director v
J.McClung

FROM

Irrigation Engineer-Land Improvement Subproject

L\

SUBJECT:  Assembly of IFB

This memorandum is to state the status of the installa~
tion of laser control systems on the Ford 7610 tractors. Over
the last month the representatives of Ford Motor Company of
Mrs John Halloway and Peter Fowles) and of Spectra Physics
Egyptian Representatives(Mr.Ahmad Hammami and Mr Hassan Kadry)
have spent a great deal of time in finalizing the acsembly
and in assisting the project in the start up use of the equip~
ment.

Initially a number of problems with respect to oil leaks-
both in the hydraulic systems of the‘tractors and of the laser
hydraulic control systems were encountered. The causes of these
0il leaks were identified to be certain manufacturing defects in
ford pipe work and normal tigthening up needed on the laser in-
stallation. Additionally one tractor had a faulty laser connec-
tion which has since been connected.

Initially there was some trepedation on the part of the
Ford Representatives with respect to the sophistication of the
laser hydraulic installation. This was further complicated by
the fact that the filter indicator was running in the red, in
the by-passing modes . This fact was brought to the attention
of the Spectra Physics Staff by simply removing the composite
filter element let the system run in the green. This indicates
that the hydraulic system is operating properly however, the
filter element is not passing the fluid. The filter element has
been identified as a 10 micron element which should pass Ponnex
T-12 in the 0-100°C the hydraulic range transmission oil re-
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commended by Ford. The Spectra Physics representative has assured

the project that the equipment may be used safely without the filter
element until a 20 micron filter is made available. Further testing
with respect to this filter element is being carried out to identify
the exact cause of the failure of the first 10 micron element. Ford
Motor Company has similarly stated that the hydraulic system operated
of the auxiliary engine mounted hydraulic pump and installed by Spectra
Physics is satisfactory tp protect their system. (See attached
correspondence , Ford — ECC and Spectra.

One tractor in Gabal Asfar has shown some signs of becoming hot
in the hydraulic systems. Reports from staff at Gabal Asfar are un-
clear as to how hot the systems are becoming and exactly where they
are becoming hot. Mr Paul Armstrong has suggested wisely that these
units be periodically checked and indicated excessive heat seemed to
buld up on only one tractor. Mr Hassan Kady of EEC and myself visited
the site on June 2,1984 and identified several spots which were noticed
to heat excessively. Mr Hammami(EEC) and Mr Hollawy(Ford will visit
the site on June 6,1984 to evaluate any problem that exists. At present
it appears to be as isolated problem as tractors in El Minia do not
appear to be heating excessively in the laser system.

A question which has bcen posed by Ford representatives and
several project advisors is why did Spectra Physics choose to install
such a complex hydraulic package on the auxillary engine mounted pump.
In reviewing the relevant documents the following facts have been
identified.

1. The procurment bid, document(IFB) was finalized and dated August
15,1982 while bids were due October 19,1982. A review of the
Technical Specifications indicates that no specifications exist
for the hydraulic package beyond" Hydraulic Installation kit.

2. The offer by Spectra Physics through Egyptian Computer and
Electronics Company (EEC ) dated September 27,1982 offered a
hydraulic installation package including:

~ Cable set

~ Hose set

~ TFlow divider and

= Electro Hydraulic valve.

The whole hydraulic package for a tractor with an open center.
hydraulic unit would include: a flow control valve, a relief valve a
filter and a solinoid valve. This offer was accepted without material
modification.

3. The Spectra Physics bid was awareded officially in the project
letter to USAID dated

4 Ford Motor Company specified its offer dated that the Ford 7610
tractor used an open center hydraulic circuit.

5. Ford Motor Company(USA) sent one Ford model 7610 tractor to Spectr:
Physics(USA) for assembly of one prototype model. This work is
evidenced through the pamphlet published by Spectra Physics re-
garding the complete installation of e Spectra Physics land level-
‘ing control system on a Ford 7610 tractor.
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6. Upon arrival in Egypt and following assembly of a 7610 tractor
a 2nd prototype was assemb-ed in Ragabs Alexandria Factory
following the guidelines set out in the pamphlet mentioned above
in 5 above. The pamphlet - for cutting a metal pipe and
inserting a hose connector section,ECC chose to replace the
whole pipe with a hose.Upon completion this system showed back
pressure building up in the system. At this point ECC stopped
assembly of the prototype unit to avoid conflicts with Ragab.

7. When the first group of tractors werc delivered to the project
in Minia, Spectra Physics developed a second prototype which
differed from the USA pamphlet in several ways:

a) Flexible hydraulic hoses were used throughout the systems.

b) All flow was returned to the transmission case reservoir,
rather than returning flow from the flow divider to the
priority valve pack.

¢) Flow was returned to the reservoir through the put for the
Ford deluxe package hydraulic remotes. This installation
was completed and has been servicible on all tractors with
thg exception that the hydraulic filter is running in the
red-by passing mode.

8. A number of oil leaks were found and stopped as per the attached
letters.

It is evident that Spectra Physics has provided and installed the
system it offered in its bid. The system could be simplified by
using the closed hydraulics provided by the deluxer remote outlets

pprovided on the Ford 7610. Unfortunately their literature was not
clear on the fact that the remotes are of a closed center type while
the main hydraulic system is of an open center type. Such 3 closed
center system requires only a flow divideg and a solenoid pack to
operate a laser control system. Additionally such a system can be
fitted directly to the hydraulic remote outlets rather than being
inserted in the auxillary hydraulic pump.

Tn retrospect it would have been wise for the project to have
sent someone to the USA to inspect the installation as is provided for
in page 2-14 item 2.15 of the bid documents. Item 2.15 Inspection and
tests provide for an independent inspection company financed by USAID
Project Grant No 263-0031. Furthermore care should be taken by the
procurment committee to ensure equipment material changes from offers
be considered when required

cc: DrvZ.E1l Haddad
Mr.Maher Iskander
Mr.Paul Armstrong
HQ, Louis Berger Int'l
John Holloway-FMC.
Mr.Hamami - Egyptian E.C.
Files
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To:Dr.Zachariah E1 Haddad-Project Coordinator

Dr.David Gaiser -Team Leader 6

From:Mr.J Mcclung-Irrigation Engineer| ['f
Mr.F. Hodgson-Equipment Advisor

[
1

Subject:laser Systems on Ford Tractors a Gabal Asfar

On June 6 we accompanied Spectra Physics and Ford Representatives to

Gabal Asfar to investigate the overheating problems reported to exist on the
1. 00
laser hydraulic package run off the engine mounted pump.The tractor was run

for 1.45 hours to deterimine if excessive heat was building up.Althqugh the

~system became hot to the touch it was not considered to be over heating by
either the Ford or Spectra Physics representatives.The laser units in Minya

" have been measured for temperature and are running at 65% after 4-5 hours
operation.Each of the companies is preparing a letter indicating a maximum
operaying temperature for their system,vhey verbally informed us this would
be in the range of 90% which would be far too hot to touch.The indication
Tor overheating of the laser hydraulic components would be discoloration

- and / or blistering of the paintwork.

In the meantime the tractors are availible for use in land leveling 2
or appropriate farming operations.It was noted that ballast should be placed in
tires and optimal tire pressures maintained,neither which is the case at
present.

ccMr F. Schantz
Eng. Maher Iskander
Mr.Paul Armstrong
Lisp
Files
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May 20, 1984

DATB g

T0: FILES
FROM: J. McClung
SUBJECT: Land leveling and Meska Construction in EWUP Abyuha Area

A preliminary observation of the land leveling in the Abyuha
areas where a bulldozer has removed top soil for meska, construction
indicates tapt a large effort will be required to retufp/lands to
acceptable topographic levels. No system of grade cgptrol is being
used by the bulldozer operator. The result if shid ‘end areas near
meskas tend to be gouged out by 5 to 10 centimeter depths. Furthermore,
ong swaths may be gouged out of various parts of the field. From
the irrigator's point of view this is particularly dnfortunate as a
high rise occurs in the middle of the field. iIn precision land leveling,
this cutting in the end areas is a problem because the end areas are
turning areas and a constraint to use drag scrapers not to mention land
planes. Depth of cut and lack of uniformity of cuits will also result
in a good deal of surface roughness even after land leveling due to
settling of fill areas after irrigation. This problem is evident in
some of the areas which were dozed and leveld last year by BQUP and re-
leveled this year by EAMP.

The fact that dozer cuts may be substantially deeper than surround-
ing areas means they cannot be leveled properly without concurrent use of
a chisel plow during leveling.

The EAMP activity to date has been less than optimal due to several
problems. A prime one is the lack of chisel plows on site. This problem
should be eliminated with the arrival of plowing units shortly. Similarly
start-up problems with the Ford tractors and the laser equipment have been
a constraint. With a second transmitter and a larger equipment fleet over
the next few weeks, more productivity may be expected. To date, about 150
feddan have been leveled. :

It is recommended that careful surveys be made of the bulldozed
areas. EWUP shold also undertake to provide more grade control with the
dozer operation. At present, it will take 1 to 2 years to return areas
to precision level standards. One suggestion for such meska renovation
i the laser controls on the dozer. This will not eliminate the need

r gregision but would reduce the time required to bring land to PIL
standards.
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Another area which requires attention is that of planning and
scheduling operations. Areas of 1-2 feddan have been dozed and leveled
while other adjacent areas of 3-4 feddan are out of production but no
work is being done. Pertfl)A these are farmers who chose not to cooperate.
HOwever, if the meskas are to be elevated, this is not a plausible reason.
Farmers are de-facto obligated to give up some of their top soil for
meska renovation. A certain amount of piecemeal participation due to
crops planted and harvest dates may be acceptable,

In conclusion, these two problems shluld be considered and mini-
mized in the cooperation between the projects.

cc: Dr. Sahrigi
Dr. Saiser
Ewup
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A.6 Local Manufacturing
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Monthly Progress / Activity Report - For April 1984

Submitted by : Richard K. Berky 7,2/ ‘Z,
Local Manufacturing Advisor

1. Drafting an ASAE paper on the development and premanufacture phases
‘of the thresher program for the review and collaboration of Dr, El-

‘Sahrigi,  Exhibit “B".

2, Reviewed the project activities in harvesting re. ultimate local
manufacturing feasibility and concluded that additional work needed
to be done to flesh out a system at least between windrowing and

threshing.

3. Completed preliminary design investigation for enclosing cleaning
system, adding tailings elevator and a side mounted windrow pickup
to allow field combining from a windrow with continuous bagging of

grain and chopped straw. Exhibit "A",

‘4, Probably includes patentable helical slat or apron conveyor which
is ideally suited to Egyptian conditions of heavy total crop and
consequent high shattering losses because of the gentil handling

and tight " floor ".
5. Began programing for Local Manufacturing Feasibility Study.

6. Developing Feasibility Study for Local Manufacture program to include

recommendations incorporating observations and experiences to date,

Conclusions :
~onc usions

A semi-mounted combine with a patentable feed apron would be ex-~
portable into Africa and Middle East and could be the basis for a

viable private sector investment.
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Monthly Progress / Activity Report =~ For May 1984

Submitted by : Richard K. Berky V) ?éy

Local Manufacturing Advisor

1. Review and inspection of manufacture under subcontract:

(a)

(b)

Behera is progressing slowly on one machine using one ( us-
ually ) worker. The quality of the work has greatly improved
and-there is much better adherence to the drawings. The
cleaning fans are completed with good results. Also the grain
schute, wind board, most hitch and frame parts, Drawing er-

rors so far have been negligable and obvious.

Egyptian Iron and Steel has assembled one frame. The parts
all assembled as designed with promise of leading to low
production costs, The only problem besides time so far was

the use of old drawing which should have been replaced,

2, Tooling :

(a)

Wood patterns have been completed covering about } of the thresh-
er requirement, These were made under subontract in the market
rapidly and at reasonable cost, Only one redundant

drawing error was detected and corrected by the pattern maker.

Patterns are made double shrink and aluminium match plates
and core boxes are nearly completed along with a new standard
flask design. This will be the first mass production pattern

equipment we have seen used in Egypt. Exhibit "A",

We have completed a sample ( Exhibit B ) heavy duty toggle
clamp in the market and are proceeding w1th 50 of them to be

con't
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manufactured at the Bacos Research Center. These will be used

to produce complete production frame weld jigs for the thresher
after return from vacation,

June : Vacation in U.S. along with procurement pipe line establish~

ment for U-joint drive lines.
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',_- the cempietely
versatile

Toggie Clamp

e Designed for heavy-duty and high production
automotive-type applications

¢ Close folerances fo. accurate repeatability

e Compact design

® Three sizes :

¢ Extremely varsatile ~ you adapt to suit
application

* Opens full 210 degrees

¢ Guided bar feature

» Optional hold open device

1. Position the handle to suit

oparator and application
2, Add vour own bar
3. Position the base to suit

112

139 -

L-x &

Separate handle-
weld to suit operator

convmlonc.\ : ‘:_ P

Hardened and ground
_plvol points

Heavy-duty
SR - forged components

Positionable base-
weld to suit
Job requirement
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Annex B: Egyptian/USAID Planning Committee:

Mechanization
Economic Analyses for Wheat,

Maize, and Rice,
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RICE MECHANIZATION

1) Transplanting:

Machine: IRRI desicned hand operated transplanter
COST: £E 250

LABOR

COST: 2 men x 8 hours _

7 Feddans x S§E 0.52 per hour = €E 4,16 per feddan
Traditional
Labor Cost: 43.21 hours x 0.52 = £E 22.47 per feddan
gttt TTUTT- v L : |

o . P [.
Interest:( 250 + 25 ) .12

= §E 0.0T329peh0houn ¥ Bohours. per.faddan
2,500 = £E 0.07 per feddan

Depreciation: %égagé = £E£ 0.08 per hour x 8 hours per feddan
3
S $E 0392aperafieadan

Analysis
Costs Benefits

Interest 0.5
Depreciation 0.78
Labor 4.16
Laoor Cost
Savings 22.47

lotai 4.99

Marginal return (financial) = 450 %

2. Harvesting

Macnine: Self-propelled mower ( Olympra type), four wheeled, 15 Hp
COST : £t 3,000

Labor

tost: 1.13 nours x YE 1.00 = fE 1.13

Traditional
Labor Cost. : 45.97 hours x LE 0.52

£E 23.9Y0 per hour x 1.13

IE 27.01 per feddan.
Energy: £t 0.U6 per hour x 1.13 £t 0.07 per feddan

Lubricants: £E 0.04 per hours x 1.13= YE 0.04% per feddan
Maintenance:£E 1.21 per hour x 1.13 = £E 1.21 per feddan

non
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Interest: (25283014299 ) .12 = §& 0.20 per hours x 1.13

= ZE 0,226 per feddan

Depreciation: 3,000-300 - = %E 1.35 per hour x 1.13

2,000 £E 1.53 per feddan

Analysis
(£E Jy84/Fed.)
Losts Benefits
Interest 0.226
Uepreciation 1.530
Enerqy 0.070 (0.58)"
l.ubricants 0.045
Maintenance 1.210
Labor i.130
Labor Cost
Savings 27.01
2T — -~

Marginal Return (financial) = 642%
* Energy shadow price

3) Threshing

Machine: Staionary drum thresher- Behera- IRRI Type

¢ with winnower

Cost: £E 1,500 (PTO take off from tractor)

Labor Cost: 2,200 kgs per feddan/ 750 kgs per hour x §£ 0.52 = 1,53

Traditional
Labor Cost : threshing (32.40 hours x 0.52 = £E 16.85 per feddan)
Winnowing (14,32 hours x 0.52 = SE 7,45 per feddan)

interest; (122004150,

x'.12 = SE 0.10 per hour x 2.93 hours (Thresher)
2,000 = SE 2.93 per feddan |

6,500+650 :
Interest (———— ) x .12= £E .21 per hour x 2.93 hours -
( , |z E 062 per feddan (Tractor)
Depreciation:(1,500-150 = £E 0.68 per hour x 2.93 nours ,.
P (‘ZZUUU"‘ ) - §E 1.99 per feddan (Thresher)
Depreciation: (6,500-650) = SE 1.46 .
oo = .46 per hour x 2.93 hours-(Tractor)
LD = §E 4.28 per hour
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Energy i : £E 0.31iper hour x 2.98 hours = ££0:9) per feddan
Lubricants : £E 0.20 per hour x 2.93 hours = £E0.59 per feddan
Maintenance: £E 0.90 per hour x 2.93 hours = ££2.64 per feddan

Analysis
(SE 1984/Fed.)

Costs Benefits

Interest 3.55

Depreciation 6.27

Energy 0.91 (*7.58)

Maintenance 2.64

Lubricants 0.59

Labor 1.53

Labor Cost ‘

Savings 23.30
— ] ————— e
15.49 23.30

Marginal Return 150% (Financial)

*Shadow Price

4) Irrigation Water Lifting

Machine: 5 to 73 HP diesel Pumping unit (Kiloskar or equivalent)
Cost : £E 1,100
Labor Cost: 35.23 hours x 0.52 per hour= SE 18.32 per feddan

Traditional
-abor Cost: 157 hours (sakia) x 0.30 per hour = £F 31.4 per feddan

fcat Recovery: £E 0.106 pP¢r hour x 157 = §¢ 16.64 per feddan /
ik Recovery: £E 0.151 per hour x 157 = §F 23.7) per feddan /(Animal Labor:;
Calf Recovery: SE 0.04 per hour x 157 = ¢ 6.38 per hour /Opportunlty Costs)

i . (1,100+110
Interest: ( 5,000 ) X .12 = 0.03 per hour x 35.23 hours= 1.06 per feddan
‘Depreciation (1,100-110)
5,000

= ££0.20 pe hour x 35.23 = £E7.05 per feddan

Energy:  £E0.042) per hour x 35.23 = §f 1.48 per feddan

Lubricants:£E0.0554 per hour x 35.23 = 1,05 per feddan
Maintenance:SE 0.0325 per hour x 35,23=¢F 1,14 per feddan
Analysis

Costs (££1984/Fed) Benefits
interest 1.06
Depreciation 7.05 .
Energy ;.38 (*12.33)

i ¢ 5 - [ [
kg?;;:ggzze ]].lg ] Marginal Return(Flnanc1a1)=
Lator 8.3 78.13 352%

.

*Shadow Price
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‘WHEAT MECHANIZATION

1) Planting:
Machine: G&rain Drill Galignani Model 1125 or similar(Tractor drawn)
Cost: £E 3,650
Labor Cost: 1.5 hours x 1.00 per hour= £E1.50 per feddan

Traditional
Labor Cost : 5.38 hours x 0.52= £E 2.80 per feddan

Increase in
Grain Output: 3.9 ardab x S£E 10.48 = £E40.87 per feddan

Increase in '
Straw OQutput: 1.17 tons x £E 79 = £E 92,43

Seed Recovery: 33.37 kilograms x 0.10 = £E :3.37 per feddan

3.650+365) x .12

Interest: ( =£E 0.20 per hour x 1.5 hours::(Drill)

2,500 £E 0.30 per feddan
6,500+650
Interest:(—i—UUU——— ) x.12= ££0.21 per hour x 1.5=
’ ='E£0.32 per feddan (Tractor)
b ... 6,500-650, _ -
eprec1at1on.(—]—UUU———) = §E1.46 per hour x 1.5= (Tractor)

£E2.19 per feddan

) = £E1.31 per hour x 1.5 s
= £E€1.97 per feddan (Drill)

Energy: £E0.31 per hour x 1.5 =
£E0.47 per feddan

Lubricants: £E0.20 per hour x 1.5 =
£E0.30 per feddan

Maintenance: £E0.90 per hour x 1.5=
£E1.35 per hour

DePreciation;(§;g§gﬁg§§
’

Analysis
(£E 1984/Fed.)
Cost Benefit

Interest . 0.62
Depreciation 4.16
Energy 0.47(*3.92)
Maintenance 1.35
Labor - 1.50
Lubricants 0.30
Grain : 40.87
Straw 92.43
Labor Savings 2.80

8.400 136.10

Marginal Return (Financial 1620% .
*Shadow Cost



- 145 -
2. Harvesting
Machine: Self-propelled mower (Olympia type), four-wheeled, 15 Hp
Cost: £E 3,000

Labor Cost: 1.5 hours x $E1.00 = £E 1.50
Traditional
Labor Cost: 55.87 hours x 0.52 = £E 29.05

Energy: £E0.06 x 1.5 = £E 0.Q9 per feddan
Lubricants: £€0.04 per hour x 1.5 = £E0.06 per feddan
Maintenance: £E1.2) per hour x 1.5 = £E1.82 per feddan

.13,000+300) - _
I"tereSt'(ZTUUg:;;; :06;2 £E 0.20 x 1.5= £E0.30 per feddan
Depreciation: (zim— g 1.35 per hour x 1.5=§E1.82 per feddan

Analysis
Cost (£E 1984 per Fegellefit
Interest 0.30
Depreciation 1.82
Energy 0.09(*0.75)
Lubricants 0.06
Maintenance 1.82
Labor 1.50
Labor Cost
Savings 29.05
5.59 29.05

Marginal Return (Financial): 529 g
*Shadow Cost


http:O.09(*0.75
http:1.5=IE1.82
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3. Threshing and Winnowing

Machine: Stationary drum thresher-Behera-IRRI Type.with winnower
Cost: SE 1,500 (PTO take off from tractor)

Labor Cost: 2,510 kgs/*71,000 kgs/hoar = 2.51 hours X 0.52
. = £E 7,31 per feddan

Traditionallabor . :
Cost : (Threshing: 19.44 hours x 0.52= £E 10.11
(Winnowing: 19.15 hours x 0.52= SE  9.96

1,500+150 .
Intelrest::(_.:"!._(m )x .12 =SE 0.10 per hour x 2,51 =
’ §E 2.51 per feddan (Thresher

Interest:(éléggiéég') x .12= £E 0.21 per hour x 2.5]

4,000 = £E 0.53 per feddan (Tractor)
Depreciation:(ﬁlégg-'-§§g ) £E 1.46 per hour x 2.51 (Tractor)

4,000 £E 3.66 per feddan
Depreciation:(lléggllgg) =§E€ 0.68 per hour x 2.51 hours (Thresher),
2,000 =£E 1,71 per feddan

Energy: £E 0.31 per hour x 2.51 hours= £E 0.76 per feddan.
Lubricants: £E 0.20 per hour x 2.51 hours= £E 0.5 per feddan
Mainrenance £E 0.90 per hour x hours= £E.2.23per feddan

Analysis
(£E 1984 /Fed.)

Costs Benefits
Interest 3.04
Depreciation 5.37
Energy 0.78(*6.50)

Lubricants 0.50
Haintenance 2.23
1$ghrn n 1.31
tabor Costs

Savings 20.07

13.23 20.07

Marginal Return (Financial):152 %
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4) Irrigation Water Lifting

Machine: 5 to 7} HP diesel pumping unit (Kiloskar or equivalent)
Cost: £E 1,100
Labor Cost: 5.95 hours x £E 0.52 per hour = £E 3.09 per feddan

Traditional
Labor Cost: 26.50 hours x 0.20 per hour = £E 5,30 per feddan

Meat Recovery: £E 0.106 per hour x 26.50 =£E 2.8} per feddan / Animal Labor
Milk Recovery: £E 0,151 per hour x 26.50 =£E 4.00 per hour / Opportunity
Calf Reovery: £E 0.04 per hour x 26.50 = £E 1.06 per feddan / Costs

Interest:(lglgggllg) x .12 = £E 0.03 per hour x 5.95 = £E0.%8 per hour

Depreciation: lglggﬁllg ) =£E 0.20 per hour x 1.19 per feddan

Energy: £E 0.0421 per hour x 5.95 = £E 0.25 per feddan
Lubricants: £E 0.0554 per hour x 5.95 = £E 0.33 ‘per feddan
Maintenance:£E0.0325 per hour x 5.95 =£E 0.19 per feddan

Analysis
Costs Benefits
Interest 0.18
Depreciation 1.19
Energy . 0.25(*2.08)
Lubricants 0.33
Maintenance 0.19
Labor 3.09
Labor Costs
Savings 5.080
Animal .
Product
Recovery 7'87
5.23 13.17

Marginal Return (Financial): 252 %
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TABLE--— :
SUMNARY FINANCIAL AND ECONDMIC RETURNS FOR ALL
TROPSs MITH AND NITHOUT SWALL SCALE MECHANIZATION
{PER FEDDAN)

FINANCIAL ECONDHIC
INCREMETAL INCRENENTAL  RATE INCREMENTAL INCREMENTAL eave
COSTS BEFITS  OF COSIS  gemeerte o
e B RN UE (e RETURY
wEAT
" VITADNT SMALL SEALE PECHNZATION B BN 0¥ mw e 2,49
WITH SMALL SCALE MECKANIZATION AV N/ B T8 IR T TR R
e |
" VITHDNT SHALL SCALE HECHMIZATION B 069 0 B4 1258 0.0
VITH SHALL SCALE NECKANIZATION WG b2 S o 175
RICE
" MITHOUT UL SCALE RECHIZATION “10.34 - 16,5 A U TR T X
NITH SMALL SCALE NECKANIZATION -90.99 2085 (TR B TR (1

NOTE: INCREMENTAL COSTS AND BENEFITS NITHOUT SMALL SCALE MECHANIZATION AKE DRAWN DIRECTLY FROM ACCOMPANYING TABLES,
*FARN LEVEL ANALYSIS® FOR NHEAT, MAIIE AND RICE,
INCRENENTAL CUSTE WITH SMALL SCALE MECHANIZATION ARE COMPUTED BY ADDING INCREASED COSTS AND SUBTRACTING
REDUCED COSTS COMPUTED IN ACCOMPANYING TABLES °FARM LEVEL INCREMENTAL ANALYSIS OF SMALL MECHANIZATION',
INCREMENTAL BENEFITS ARE COMPUTED BY ADDING INCREASED BENEFITS COMPUTED IN THE SANE TABLES,
RATE OF RETURN TO FARM RESOURCES ENGAGED IS INCREMENTAL BENEFIT.DIVIDED BY INCREMENTAL COST,

)Xt AFPL'ICABLE,' RS INCREMENTAL COST IS NEGATIVE,
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FARN LEVEL ANALYSIS: NHEAT ?
{PER FEDDAN)
H1THOUT. FROJECT W1TH PROJECT
YALUE MMBER  INCONE  NUMBER. INCONE INCSEMETAL INCE
sER 0F i} oF OR EIRANCIAL :
UNIT NIT UNITS,  COST UNITS  COST : SENEFIT OF EZUEFIT 02
e 1LE) (LE) 5057 ey
L 7, 1,50 140,28 ¢ 21,78 CRER R
. 23,00 2eos 00 s 2700 210,30 33iae B
LS, 7325 (B4R gRJE
& TREST, HOUR 1.0 0,00 9,00 .00 2,90 2,00 AT
i "eLTYINg TEAST, MDUR 700 7.00 9,00 4,00 12,00 zNet At
i LABOR “HE “0.40 4,50 1.80 5.50 2520 a4 8,10
] PLANTING ;
f 'SEED {3 0,09 70.00 5,20 984,00 15.12 : R 14
’ LABOR MHE 9,40 5.50 2.20 5.50 e 2,00 5]
- 1RRIEATICN
| LIFTING SAKIA HOUR * 0,50 27.00 13,50 15,00 17.%0 1,08 2iay
i LASCR MHE 0,40 25.00 10,00 15,00 14,00 2,90 aTAn
 CeRnILYIATION :
| VEEA (473) X5 0,13 10000 13,00 150,00 19,%0 120 10,10
£20% 3 0.04 0.00 0,00 15,00 0,60 £ty It
LhPMR MHE 040 . 1,5 0.60 2,00 " 2,80 Aroh ALOARY
¥EED DOMTRAC
HSS uELoInInE LITRE .00 n.00 0.00 1,00 5,00 g0 10,09
‘ | Lpeoe wug 0,49 0.00 0,00 1,00 152 4,0 (Rt
EPRAYER © MR ,%0 0.00 0,00 .00 . L0 0
PEST CoTEN)
INCELTSI0E LITRE %, 1.00 0,00 1,00 3.00 7.9 LA
LABCR MME 0,40 0.00 0.00 3.00 1.20 1 ioe
CPRAYER HOUR 0,50 0.00 0.00 3,00 1,50 1,50 1.0
YAEVEST (140, ‘THRESH.) !
1 AR08 MHE 040 95.00 38,00 110,00 44,00 LM 5
TOTAL COSTS (L) i 150,32 CC T
' FORN NET BENEFITS 246,73 7.2 DR (BHE
RATE DF REYURN 10°7A%Y PESOURCES EMGRSED : il RO 1 a0

| NOTE: ME= HAH POUR EOUIVALENT= 2 BONEN/THILD HOURS,  COST OF INCROVED SEED MITH PROJECT IS LE 9,18 /Y&, IyCeEwTuTAl

k [ © ECONOW!T/ BENEFITS OR CCSTS CORPUTED BY MULTIPLYING INCREMENTAL FINANCIAL BENEF1TS DR COSTS BY ACCOUNTING. RATICE 14
W ACCOMPANYING TABLE, *FACTOSS USED 10 CONVERT FINANCIAL TO ECONONIC VALUES®, RATE OF RETURN 1S THE I'CREMENTAL “<Y
- EENEFIY  DIVISED BY. INCREMENTAL NET COST, BASED UPOM DATA FROY EXCIP. EWUP AND MFTHANTIAY;=" ~*nscrye, )
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TRBLE -~

FARM LEVEL INCREMENTAL ANALYSIS OF SMALL SCALE MECHANIZATION: WHEAT
{PER FEDDAN)

FINANCIAL ECONCHIC

VALUE NMBER  INCREASED REDUCED  INCREASED  INCREASED REDUIIEL  noopzen

FER UNIT  OF c£osTS [OSTS  BENEFIYE  (OSTS [e: eoenn:
UNIT (Lo UNITE {LE) (e {LE) ILE) (L2 et

SEED DAILL, TRACTOR DRAWN

LASCR (BY HAND) NHE .40 5.00 0.00 2.0 0.00 0.00 2.9 M
LAROR (BY SEED DRILL) HHE 0.40 1,50 0.60 0,00 0,00 - 0.80 0.00 8,00
NET YIELD INCREASE (GRAIN) KE 0,09 . 585,00 0.00 0.00 32,83 0.00 290 102,83
NET YIELD INCREASE (STRAW) HT 89.00 L7 0.00 0.00 104,13 0.00 - 0,00 L8
NET SEEL RECOVERY Kb 0.18 AR 0.00 6.0 0.00 0.00 10,58 .00
DEPRECIATION (LRILL) HOUR +3 1,30 IR 0.0 0.0 1.97 0,00 9.0
INTEREST (DRILL) HOUR 0.2 1,50 0.30 0.0 0.00 0.00 0.00 oM
" TRALTOR TRACT.HOUR 3.00 130 . 450 0.0 0.00 10.04 2,20 .00
SUB-TOTAL 1.3 8.01 136,78 12,40 12,81 Y

SELF PROPELLED MOER, 4 WHEELS, 1S HP(OLYNPIA TYPE)

LAETR (NONERL HHE 0.40 56,00 0.00 2,40 0.00 0.00 2,40 %20
CLABOR (BYvHsﬂDy)\%) NHE 0.40 1,30 0.40 0.00 0.00 0.40 0.%0 0,00

DEPRECIATION HOUR 1,33 1.50 2,03 0.00 0.00 2,03 2.00 0o
INTERESTY HOUR 0.12 1.5 -0.40 0.00 0.00 0.00 8.0 0.20
ENEREY . HOUR 0.08 1.50 0,09 0.00 0.00- 0.43 0.90 9,20
LUBRICANTS HOUR 0.04 1% 0.04 0.00 0.00 0.18 0.90 9.0
MAINTENANCE HOUR .21 §.30 1.82 0.00 0.00 1.82 .00 0.9?

SUB-YOTAL a 2,40 0.00 325 240 0.00

STATIONARY DRUN THRESHER, IRR1 TYPE NITH NINNOXER (TRACTCR-PCRERD)
LABOR (BY KAND) NHE 0.40 38,40 0,00 1544 0.

00 0.00 T 0.00

LABCR (DALN) HHE 0.40 - 2,51 100 0,00 0.0 1.00 p Y 0,9
DEPRECYATION HOUR L.4b V-] J.6b 0.00 0.00 .86 0.00 0.02
INTEREST HOUR 0.10 23 0,23 0.00 0.00 0,00 0.00 0.00
TRACTOR TRACT. HOUR 3.08 2.4 1.73 0,00 0.00 1.2} 0,00 0.00
SUB-TOTAL : 1263 15.4 0.00 21.91 15,44 0.00

IRRIGATION WATER PUMP, 5-7 HP DIESEL

"ANIMAL LIFTING SAXIA HOUR 0,50 %00 0,00 12.50 0,00 0.00 1.50 0.90
LABOS (BY HAND) HHE 0.40 33,00 0.00 14,00 0.00 0.00 14,00 0,00
LABOR (PUMP) HOUR 0,40 M 2.40 0.00 0.00 2,40 0.00 0.00
MEAT RECOVERY HOUR 0.11 33,00 0.00 0.00 3,85 0.00 0.00 L7
HILK RECOVERY ' HOUR 0.13 W 0.0 0.00 5.28 0.00 0.00 3.8
CALF RECOVERY HOUR 0.04 B[00 0,00 0.00 1.4 0.00 0.00 119
DEPRECIATION " HOUR 0.20 8.00 1.20 0.00 0.00 120 0.00 0.00
INTEREST HOUR 0,03 5,00 0.18 0,00 0.00 0,00 0.20 0.00
ENERSY HOUR 0,04 8,00 024 0,00 0.00 1.68 0.00 200
LUBRICANTS HOUR 0,06 6,00 0.3 © 0,00 0.00 1.08 9,00 0.0
MA'NTENANCE HOUR 0,03 6,00 0.18 0.00 0,00 0.186 - 0,% 0.0%

SUB-TOTAL . 4.3 350 10,50 © 4,5 M 8,24

GRAND TOTAL 29,35 T3 18,2 45,300 a1.85 186,96



DNIT.
THCONE
GRAIN n
STOVER nr
T0TAL INCOYE
CosTS
LAND FREPARATION
CLEVELING  TRACT, HOW
PLONING  TRACT. HOUR
LABOR (3
PLANTING
. SEED X6
LABOR HHE
 IRIGATION
" LIFTING SAKIA HOUR.
LABOR (3
FERTILIZATION -
WREALATL) K6
P20S K6
LABOR HHE
NEED DOWTROL
HERBICIDE LITRE
LABOR NHE
SPRAVER HOUR
PEST CONTROL
INSECTICIDES LITRE |
LABOR ME "
SPRAYER HOLR
“HARVEST
LABOR MHE .

TGTAL COSTS {LE)
FARM NET BEWEFITS .

VALUE
PER
UMY
e

100.00
10.00

0.09
0.40

0.50
0.40

0.13
0.04
0.40

8.00
0.40
0.30

SIW
0.40
0.50

0.40

RATE GF RETURN TO FARM RESOURCES ENGABED
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FARN LEVEL ANALYSIS: MAIZE

{PER FEDDAR)

NOTEr COST OF INPROVED SEED WITH PROJECT 16 LE 0, 20/K6,

ANALYSISs RICE *,

WITHOUT PROJECT WITH PROJECT
MMBER  INCONE  NUMBER  INCOXE
OF it} F DR
INITE  COST UNITS  COST
(LE) (LE)
LB 18200 320 320,00
1,80 18,00 250 26,00
200,00 46,00
0,00 0,00 1.80 5,40
3,00 b 4,00 8,00
3,00 1.2 4,80 1.92
30.00 270 80,00 12,00
1,00 0,40 1,10 0,44
3Rl
Se70h 29,000 58,00 29,00
49700 16.00 40,00 - 16,00
kY .
150,00 19,5 22500  29.%5
15,00 0,60 3000 1.20
1,00 0,40 200 0.80
0,00 0,00 1,00 8.00
0,00 0,00 3.00 1,20
0,00 0,00 0,00 0,00
0,00 0,00 200 6,00
0,00 0,00 3.00 1,20 .
0.00 0,00 3.00 1,50
46,00 1840 49,00 27,80
9,20 149,51
10%. BO. 196,49

INCREMENTAL INTREuC:

FINANCIAL

" BENZFIT OR

cost
{LE)

118,90

8.89

146,00

S.40
.00
.12

9.3
0,04

0.00
0.00

SEE ADDITIONAL NOTES-TO ACCOMPANYING TABLE, "FASN LEVEL
BRSED UPON DATA FRON EMCIP. EMUP AND MECHANIZATION PROJECTS.

coonsvls

9ENZF]Y

fosr
e

T
PR

ars
T
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ANTHL LIFVING
LASOR (BY HAND)
LABOR (PUNP)
MERT RECOVERY
MILK RECOVERY
CALF RECOVERY
DEPRECIATIUN
TRTEREST
ENERCY
LUERICANTS
MAINTENANCE

T07AL
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TABLE ---
FARN LEVEL INCREMENTAL ANALYSIS OF SWALL SCALE MECHANIZATION: MAIZE
(PER FEDDAN)

FINANCIAL ECONOMIC

VALUE NUMBER  INCREASED REDUCED  INCREASED  INCREASED  REDUCED  INCREASED
PER UNIT  OF -C0STE  COSTS BENEFIYS  COSTS COSTS  BENEFITS

UnIY (LE} - UNITE - (LLE) {LE) ey - (LE {LE) iLE)

IRRIGATION NATER PUMP, S-7 HP DIESEL

SAKIA HOUR 0.50 0.00 29.00 0.00 0.00 29,00 0.00
MHE 0.40 0.00 16.00 0.00 0.00 16,00 0.00
HOUR 0.40 2.40 0.00  0.00 2.40 0.00 .90
HOUR 0.14 0.00 0.00 6,38 0.00 0,00 542
HOUR 0.15 0.00 0.00 8,70 0.00 0.00 b.2%
HOUR 0.04 0.00 0.00 23 0.00 0.00 1.9
HOUR 0.20 1,20 0.00 0.00 1.20 0.00 0.0
HOUR 0.03 6,00 0.18 0.00 0.00 0.00 0,00 0.00
HOUR 0.04 6,00 0.24 0.00 0.00 1.48 .20 0,00
HOUR 0.06 5,00 0.36 0.00 0.00 1.08 0.00 9,00
HOUR 0.03 6,00 0,18 0.00 0.00 0.18 0.90 0,90
4.5 43.00 17.40 6,54 .00 T



INCONE

BRAIN (FREE MARKET)

{GU0TA)
STRAM

TOTAL INCOXE

LosTs

Ao, g s W

LAKD PREPARATION

PLONING
PUODLER
LABOR

PLANTING
SEED
LABOR

TRRIGATION
LIFTING
LiBCR

FERTILIZATION
PN
URER (471
INSDA
LABOR

NEED LONTROL

WERBICIOE

LABUR
SFPAVER

HARVEST
LAROR

TOTRL COSTE ILE)

FOER NET BNEFIT

NIT

n
)

“TRACT, HOUR

HOUR
MHE

K6
MHE

"SAKIA HOUR

LITRE
HHE
HOUR

HHE

VALUE
PER
INIT
(LE)

146,00
105.00
24.00

1,30
0.40

0.13
0.40

0.50
0.40

0.04
0.13
4.00
0.40

6,00
0. 40
0.350

.40

RATE OF RETURN TO FARM KESOURCEY ENBAGED
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FARN LEVEL ANALYSIS: RICE

{PER FEDDAN)

NITHQUT PROJECT
NUNBER  INCOME
.3 ]
ANITS  COST
' {LE)

0.9 135,78
130 151350

00 72,00
35,28
1.40 L2
2,80 L2
10,00 400
40,00 9,00
8.0 1.2
156,00 7800
1H0.00 56,00
100,00 4,00
100,00 13,00
© 0,00 0,00 -
400 150
0.0 0.00
2500 i0.00
0,00 0,00
.00 2.2
224,40
140.68

11} XOT WPFLICABLE, AS INCREMENTAL COST 15 NEGATIVE,

0,34
NOTE:" COST OF INPROVED SEED WITH PROJECT 1S LE --—/KE, SEE ADDITIONAL NOTES T0 ACLOMPANYING

WITH PROJECY
NUMBER  INCOME
oF 0R
UNITS . COST
(LE)
200 292,00
1,50 195
3,00 12,00
520,50
2,00 6.00
2.80 L2
10,00 400
50.00 15,00
43.00 1.2

140,00 70.00

80.00 3200
LS 0.0
50.00 .50
25 10.00
200 .0.80
220 1320

0 LM
.00 1.5
L0 340
204,06
307.4°

“TM.YEIS) WMEAT®,  BASED LPON DATA FRON RTT, ENBPAND NECHANIZATION PROJECTS,

TABLE, “FARY L€

INCREMENTAL INCREN:!

FINANCIAL

BENEFIT DR

1)
ILe)

€L A8
180,22

2.9¢
o0

156,22

-9100
=24.00

-3.9
-b.80
10,00
'0.50

13.20
'3.50
1,50

9.20

~10, H
166,56

m

VEL

I H
BENEFLY
cost

e

10!

-Bl‘

=240

'5-:
-10.4
10.(
-0.E

2b.

%!



LABOR (BY HANDi

LAROR (TRANSFLANTER) -

DEPRECYATION
JMTEREST
SUB-TOTR.

LAEOR DY HAND)
LABOR (NOMEK)
DEPRECTATIN
INTEREST
ENERGY
LUBRICANTS
MAINTENANCE
SUB-TOTAL

.LABOR (BY HAND)
LAEOR (DRUM)
DEFRECIATION DRI
~INTEREST (DEUN)
TRACTOR

Slg-T0IAL

ANINAL LLFTING
LABOR (8Y HAND)
LABOR (PUNP)
MEAT RECOVERY
MILK RECOVERY
CALF RECOVEKY
DEPRECATION
- INCEREST
ENERGY
LUBRICANTS
MASNTENANCE
SUB-TOTAL

GRAND TOTAL

|

UNIT -

ME
HE
HOUR
HOUR

3
HHE

HOUR -
HOUR -

TRACT. HOUR

SAKIA HOUR
HHE
HOUR
HOUR
HOUR
HOUR
HOUR
HOUR
HOUR
HOUR
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LE ---
FAG LEVEL INCRENENTAL AWALYSIS OF GAALL SCALE ECMNIZATION: RICE
{PER FEODAN)
FINMCIAL ECONDRIC
VRUE  NNBER IMCAEASED REDUCED INCKEASED INCREASED REDUCED  INCRERSED
PERINIT OF  COSTE  COSIS  BENEFITE  COSTS  COSTS  GENEFITS
B WIB We 1B We B 0 e
HAND-DPERATED TRANSFLANTER, 1RRI-TYPE
000 4300 W00 ILD 000 000 1730 A%
640 B0 LI 0.0 000 3B 0N 0
009 B T2 00 000 072 000 0
000 B0 0B 0.0 0,00 000 %00 &%
L0 120 00 382 I 0
SELF-PROPELLED MONER, 4 WHEELS, 15 HP(OLYWPIA-TYPE)
040 ABOD 000 1B.A0 0,00 000 Cimdr oM
040 LI3 045 000 000 05 000 0.0
LI LIS LS 000 0,00 LS a0 6
012 L3 06 000 000 000 00 0.
006 LIS 007 000 000 0N 000 )
00 LIS 005 0.00 0,00 044 800 €
L2 L LY e 000 LY A am
LS 1840 000 39 840 0.%0
STATIONARY DRUN THRESHER, IRRI-TYPE WITH NINNDNER (TRACTOR FCRZRED)
000 000 000 0.0 000 000 090 5.0
000 000 000 000 000 000 090 0.
LA 0.0 000 000 000 0.0 000 0.0
010 0.00 000 000 000 000 000 0.0
100 00 000 000 000 000 000 0.0
00 000 000 000 000 0.0
IRRIGATION u;l?z PURP, 5-7 WP DIESEL
i,
0% @00 om0 000 000 W00 0.0
040 O Bﬂ) L0.00 3200 000 000 3200 0.0
od0 GBasPee am 000 2 000 0.0
041 TR0 000 0.0 1540 000 000 1305
05 1000 000 0.0 200 - 00 000 1512
008 MO 000 00 560 000 000 43
020 &0 L2000 0,00 LD 000 000
0.0 &0 048 000 000 000 000 0.0
000 A0 020 000 000 L8 000 0.0
006 6O 03 000 000 108 0.00 0.0
003 A 038 000 000 0.8 000 0.9
036 10200 42,0 5L f0n00 1Y
95 I 20 W2 a0 ww
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_ TABLE 4
FACTORS USED TO CONVERT FINANCIAL TO ECONOMIC vaLvee

ITEM CONVERSION FACTOR
WHEAT 2.01
MAIZE. 1.50

RICE (FREE MARKET) 2,00

RICE (QUOTA) 4 2.78

WHEAT STRAL 0.70 ¢1)
TRACTOR HOUR .07 ()
SEED 1.75
NEREICIDE 2.00
PESTICIDES 2,00

BULK FERTILIZER A &0
ENERGY (FUEL: 7.00
LUBRICANTS 3.00
INTEREST 0.00

MILY ‘0.72 0.$0
MEAT/CALF 0, 65

UNLESS OTHERWISE INDICATED. BASED UFON:

IBRD, ISSUES OF TRADE STRATEGY AND TNVESTMENT
PLANNING, JANUARY, 1983; IMF, INTERNATIONAL
FINANCIAL STATISTICS, AFRIL, 1%84; AND IBRD,

- PRICE FROSFECTS FOR MAJOR 'COMMODITIES, JULY, 19832,

;(1) USAID STAFF ESTIMATE. "

(2}  ABRICULTURAL MECHANIZATION FROJECT FLANNING
AND ANALYSIS LUNIT.
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RICE MONTHLY LABOR DISTRIBUTION
MAN-HOUR EQUIVALENTS PER FEDDAN

65, MAN~HOUR EQUIVALENTS PER FEDDAN

¥ITHOUT
MACHINERY

¥ITH
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66.5
5.8
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Annex C: Perspectives on

Agricultural Mechanization in
Egypt.
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FERSPECTIVLS O3 AGRICULTUTLL »ECAANT ZATIOn

IN RECYES

1. Critical Icctors end the heed teor iora ..ecnanization

There are three critical factors relatec to the agricultiu
production environment in Egypt which have made farm mechaniza
ticn not only desireakle but mandatory.

A. Labor Productivity and Cost

During the past decade, there has been a steady out-
flow of labor from the rural sector, particularily an out-
flow of adult males. This migratoxy trend nas been insti-
gated, in part, by rapid escalation of the real consumer
price index for ‘rural areas relative to lower prices increases
in the urban centers. Another factor influencing the emi-
gration rate has been the growth of higher paying employ-
ment opportunities in the non-agricultural sectors and in
neighboring oil exporting countries of the Persian Gulf.

Labor emigration has created shortages ana upward
pressure on wages during critical periods of the agyricul-
tural season which occur in May and during the fall montns
of September, October and November.

Seasonal labor shortages and high input cost has re-
duced’ farm income through ‘increased costs of production in
a labor intensive farming system and field losses fraom in-
adeguate labor input levels.

B. Escalating Opportunity Costs of Animal Labor

High .population growth rates and relatively static
domestic production of animal products have acceleratead
inflationary price trends for meat and milk in the domestic
market. The result .of the changes in supply/demand ana
prices for animal outputs is that opgorfunity costs of
animal labor, represented by.forfeited production of meat
and milk, have madé animal draft, the traditional power
source on Egyptian farms, unprofitable. The trends showing
relative changes in input power costs are summarized in
the following ‘table.
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‘ Table 1
Relativc Cost Shares of luwan Labor, Animal Power and-
Mechanical Energy in Lpyptian Apricultural Production
14060-1052
(As Percent of Total Costs)
Human Animal Machine
Labor Labor Labor Ratio Ratio Ratio
Year (HL) (AL) (ML) AL:HL  AL:ML ML:HL
1960 23 23 0 1.00 0 0
1970 34 17 6 0.50 2.83 0.18
1977 35 9 23 0.26 0.39 0.66
1979 36 10 22 0.28 0.45 0.61
1982 38 8 27 0.24 0.30 0.71

Source: Computed from Ministry of Agricultural Data

As the relative cost of human and aniwal labor accel-
erates, financial incentives favoring mechanization have

increased.

cC. Low Output Growth of Mujor Crops
puring the decate of- the 1970's, output of major
cereal and fiber crops has been relatively stagnant. Low

rates of output growth are attributed to a number of inter-
nal and external factors related to bioclogical as well as
on~-farm cultivation practices. Packages of biological in-
puts have been developed through various research efforts.
Proven mechanical inputs are urgently needed to enhance

the delivery efficiency of these yield increasing biological
packages and to improve on-farm management efficiency of

farming operations.

2. Categories of Mechanization Benefits

Mechanization benefits have been found to occur in the

following categories.

A.  Agronomic

Yields are increased through improved tillage and cul-
tivation practices, including technological optimization of
plowing and seedhed preparation, mechanized planting and
cultivation, and soil improvement.
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B. Cropping Calenday Cptimization

Research conducted in lLigypt anc elscwhere had indicated
significant increascs in cvop yielas through tinely plant-
ing and harvesting. Tlaniing at +he “"corrcet" time poermits
plant growth stages to proceed in concert with optimal cli-
matic conditions. Harvesting at the "correct" tine reduces
losses through crop recovery at optimal moisture content,
reducing shattering incidence. Mechanization of lapor inten-
sive operations can reduce the time required for both har-
vesting and seedbed preparation for the subsequent crop,
permitting the farmer to take advantage of seasonal periods
that are most conducive to plant flowering, .growtih and im-
proved yields. Shortening the farming operation will also
affect cropping intensities (ratio of cropping area to cul-
tivated area) by increasing the number of crops grown in an

agricultural cycle.

C. Animal Product Loss Recovery

It has been demonstrated through farm management sur-
veys that draft animals consume more feed and produce less
milk and meat than livestock not used for draft purposes.
Increased mechanization will remove animals from plows and
irrigation devices thereby generating increased output for

home consumption and. the domestic market.

D. Farm Labor Productivity Enhancement

Productivity enhancement will increase output per
wofker—hour, reduce on-farm labor costs, and recover pro-
duction losses caused by labor shortages during peak periods.

3. Current State of Agricultural -Mechanization in Egypt

Duiing the past 10 years, Egyptian farmers have come to
appreciate some of the benefits ot mechanization as shown through
their willingness to adopt appropriate techrologies introduced
and provided through extension efforts and private sector ser-
vices. At present, the level of mechanization is partial. Most
of the advances in mechanized agriculture have been mainly re-
stricted to selected opérations related to seedbed preparation,
irrigation water lifting, threshing, farm-to-market and pest
con<rol. Table.2, following, summarizes mechanizatiqﬁ levels by

category of input.
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COrrent b ciin dnasdan de v i

in E”\pllul Landeu g

(Upics pone) 0000 o ) Ak |
Type'" Incidence Inits
Tractors | 7.30. ' lMacliines
Plows 6.80 Hachines
Sprayers 2.40 Macliines
Threshers 1.50 Machines
Irrigation Pumps 163.90 Horsepover

Source: Egypt 5 Year Mechanization Plan '

4. National GoalsH and Objectives
Tnrough the on-going Egypt Agricultural Mechaniz-_ on Pro-

ject, the Ministry of Agrlculture has fornulated an ac-_ —ultural
t". "

'systems development approachito solving on-farm produc=_ -n pro-

blems related to labor shortages, high animal dpportur_ = costs
and technological requirements to enhance productivity -

The systems approach is focused on quantifying-arnZ =valuating
+he interaction of technological and biological alterr.=—ives used
in the production environment. 1In this multi-faceted =-.alysis,
positive, as well as negative, effects are examined ir =he light.
of 5ocialogicdl constraints and traditional farmer patt=ins of

scarce resource allocation for.income maximization anc =isk aver-

sion. :

The analysis of altérnative machinery inputs to stZve pro-
duction problems is designed to determine the feasibilizy of
technological applications from both the mechanical arc ecénOmic
perspectives,. to identify sociological constraints to ﬁéoption
and to make modifications as requlred until appropriate machinery
1nput systems are identified which stand the tests of environ-
mental, cultural and ecanomic feasiblllty This is an iterative
process to identify methods which are: (lJ techologically suit-
able. under Egyptlan envlronmental conditions; (2) financially
and economically feasible with sufficient retumms to investment
to induce farmer adoption and afg (3) consistent with prevail-
ing-cultural patterns:and ﬁractices.

The ultimate'goal of the Mechanization Project is to examine
and evaluate alternative apEroaches to mechanization‘develop—‘
ment in 23 randomly selected wvillages in lower and‘upper ‘Egypt.
Frcm empirical .data d@veloped through the Project's experience

-_4....‘
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in the 22 villagce, policy recommencations for lony range mechan-
ization strategiés and proarai are beine forrmulated for coensiocr-
ation Ly senior decision Raherc. The Project is being implencented
through an integratcc cet of activities centered arcund researcn
and machinery prototype Gevelopnent, planning and evaluation,
and comprehensive field extension and demonstrations. Support-
ing these operational arms of the Project, are farmer oriented
credit programs to provide the financial means for acquisition of
technological inputs that have been successfully developed, test-
ed and extended. The planning and operational framework is
schematized in Figure 1.

Upon completion of this pilot effort, the second phase of
the government's efforts to promote further mechanization of
Egyptian agriculture shall entail replicating the Project pilot
programs in an area of some 500,000 acres during the coming 5
year period. This area shall be subdivided imto discrete mechan-
ization zones of 5,000 feddans each.

The Mechanization Plan provides an official assessment of
mechanization extension requirements and addresses all antici-~
pated needs for capital investments, support facilities, credit
funds, maintenance and repair infrastructure, personnel require-
ments, operating costs and training installations. As such,
the Plan is an integrated package of requirements designed to
initiafe comprehensive mechanization of agriculture throughout
the cultivable land area of Egypt. Specific targets and objec-
tives are cited in Section 2 of the Plan which is available to

interested parties upon request.

5. Financial Returns from Evaluated Mechanization Technologies

‘'hrough Mechanization Project research, field trials' and
survéys, a number of technologies have been evaluated and intro-
duced at the farm level.

The basic tool for assessing financial and economic suit~
ability of a particular machinery input,'once technical and
cu1tura1 feasibility have been determined, is marginal return

analysis.
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1nis proccdurc'compares costs and gross revenuces resulting

fron. a nev technoloyical adapt.tion with costs and gross revenues
from crop production prior to tic technolocicel change. The pro-

cedure is formulated pathematicelly uas:

N = Rn~Re
Cm-ct

where:

“r = marginal return in output valued currency units
for each currency unit of input.

Rm = gross returns per acre on farms using the
mechanized input under study.

Rt = gross returns pexr acre for farms using traditional
methods.

Cm = gross costs per acre for farms using the
mechanical input.

Ct = gross costs per acre for farms using traditional

methods.

This methodology quantifies the marginal, or additional
return to the producer from .one currency unit (Egyptian Pound)
of investment in the new technology. To date, the following
machine treatments have been eyaluated:

1) IYrigation ot cioyet and cotton by mechanical pump.

2) Cutting cotton stalks by silage mower.

3) Planting wheat by seed arill.

4) Mechanized seedbed.preparation'for cotton and clover.

5) HarQesting wheat by mower-binder.

6) Harvesting wheat by combine.

7) Harvesting rice by self-propelled mower.

8) Harvesting rice by combine. '

9) Mechanized tillage and irrigation of wheat

From the table of mechanization returns to the farmer
(Table 3), mechanical water lifting in clover and cotton pro-
duction, wheat planting by seed drill, and cotton stalk-cutting
by silage mower emerge as the most beneficial technologies

examined. For each Egyptian Pound invested by the farmer in

- 7 -
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echanizotion, he can expect tc receive L.E. ¢ and L.E. 5 in
jncrcsed income from replacence of ariral pouered irrigation
means by mechanical pusps i, cowton and c¢lover production.  About
50 percent of the participuting foracrs an the 23 villages hawvi
already adopted this technology.

Similarily, the fammer can expect to receive an additional
L.E. 8 from planting wheat by grain drill and L.E. 6 from cutting
cotton stalks by silage mower for each L.E. 1 of investment.
Although these two treatments have only been recently introduced,
they have received widespread acceptance among Project partici-
pants.

As a general rule, farmers in developing countries expect
a return of at least two currency units of income for each one
currency unit of investment (200 percent margin) in a new tech-
nology as a prerequlplt to assuming the financial risk. Agri-
cultural investment risks are hlgh and farmers seek to maximize
their returns within the constraints of minimizing risks.

Under this criterion, mechanized tillage of cotton, har-
vesting wheat by mower-binder: and halvestlng rice by self-
propelled mower are also considered flnanc1ally feasible within
the Egyptian production environment while harvesting wheat and
rice by combine do not appear feasible .under prevailing condi-
tions. '

Mechanical  tillage with hand broadcasting and water lifting
in wheat production were also examined and found to have no
Significant'impact on -land productivity (throudh animal product
recovery is 51gn1f1cant in irrigation). This may be attributed

to the fact that wheat has a léw water required (1,310 cubic
meters per acre) and seed 1is traditionally hand broadcast and
usually preceeded by maize or cotton where there has been signif-
jcant disturbance in stalk harvesting opcratlons. Thus, it-is
understandable why the presence or absence of tillage and more
efficient water delivery methods may not affect output for that
crxop.

Clover and cotton, on the other hand, have high water
réquirements (2,200 and 3'640 cubic meters per feddan). The
significance of irrigation technology for these crops can be
explaned by several factors. P2 sociological evalyation of the
ngricultural Mechanization Project's Water Llftlng Credit program

showed that there is intense ‘competition among animal powered

- 8 -



Table 3

On-Farm Returns from Agricultural Mechanizatien
“*(L.E. pér Acre) -

Aﬁimal Loss Labor Ccsts Increased Total

Straw yields increase by 1.17 toms per acre. 6/
Seeding rate is reduced 33 kgs per acre.

*  Financially feasible

Source: Egypt Agricultural Mechanization Project
Farm Management Survey 1981-1982 Field Trials

o
Rice grain loss recovery

Total Net Marginal
Technology Recoveéry .Savings Production Benefits Costs Benefits Returns
1. Clover Irrigation by Pump 14.68 4 .80 19.591/ 39.25 4.28 34.97 9.17 =
2. Cotton.Irrigation by Pump 48.58 4.68 43.873/ 97.13 15.84 81.29 5.13 =
3. Cotton Stalk Cutting by Mower - 13.23 - 13.23 4.27 8.96 6.13 *
4. Wheat Planting by Seed Driil - 2.17 “86.513/  8s.68  10.99  77.69 2.n7 %
5. Mechanical Tillage for Cotten - - 74.105/ 74.10 29.93 44.17 TLhp
6. Wheat.Harvesting by Mower - *23.01 - 23.01 7.18  15.83 .20
_7. Wheat Harvesting by Combine - 61.632/ - 61.63  55.37  6.26 1
(prevailing conditions) )
. Rice Harvesting by~ Mower - 22.17 9.65§/ 31.82 8.65 23.17 3.68
. Rice Harvesting by Combine - 73.662/ 26.212/ 99.91 57.78 42.13 I
(optimal conditions) . _
10. Rice Harvesting by Combine - 73,702/ - 73.70 57.78  15.92 1.28
(prevailing conditions) '
11. Wheat Irrigation by Pump . 14.86 6.16 - 21.02 6.60  14.42 2.1n
1/ Yield increase of 1.03 tons_per acre 4/ Yield increase of 197 kgs per acre.
2/ Yield increase of 117 kgs per acre. 5/ 1Includes labor input cost savings and
~2/ érain yields increase by 585 kgs pef acre. . mechanical thresher cost savings.

- 891 -
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watey wheel cooperatives for use of the comnunal water wheel

aerine eingle irrigation cyc!c:.. Toraers ccxvlained that they
were unable to gain acces: to thc cquipment when needed. A4s a
result, many farmers, althouch wiy.cre of the cooperative, elect-
ed to purchase or rent diesel-powercd water pumps. They saiq
that access to the pumps gave them the freedom to 1rr19ate when
they felt necessary and allowed them to supply the right amount
of water for high demand crops during periods of limited water
availability from the government distribution system. Another
tactor vhich might also explain broductivity gains from mechan-
ized water lifting in clover and cotton is the inability of
farmers using animal powered devices to exercise camplete control
over the rate ef water flow., Although the animal powered lift-
ing device has a fixed delivery capacity, its rate of discharge
is governed by the rotation speed of the animal. Without con-
stant and close supervision, the variances in water wheel rota-
tion speed were found to be quite wide. The mechanical pumps,
on the other hand, can be started and left unattended with
assurance that a known quantity of water will be delivered at
given discharges, heads and operating times. This could explain
why high water demand crops are sensitive to the means of irri-
gation while .low water requirements crops are not.

' Mechanical tillage operations for cotton where found signi-
ficant when compared. Jith no tillage at all. Mechanization Pro-
ject research has shown that the method of tillage is not 1npor—
tant provided that there is some form of tillage prior to plant-
ing. Project research programs investigated alternative plowing
technologies and 'depths and the resulits from these evaluations, '
together with an analysis of farm management survey data, have
confirmed the hypothesis that tillage is requlred for optimal
cotton ylelds and tHat the modality of the tillage 1nput is in-
significant. Thus, it appears to make no difference whether the
farmer uses chisel, mouldboafd' or disc plows pulled by tractor

. or wooden plows powered by animals prOV1ded that there is minimal
soil disturbance preceeding plantlng. The explanation of the
need for some form of tillage in cotton production is that the
plant has a heavy.root structure and requires loose and prepared
soil for proper seed germination.
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The technoloyy with tne highest impact on increasing farn

vields in the Mechanization Prcject trials is grein drilling of
wheat. It was found that use of the mechanical ¢rilling ncthod
in the pilot area increasec ¢rain yields by 20 percent and stra.
yields by 20 percent. The cffects of changing the nlanting
technology from hand broadcasting to grain drilling are shown in
figures 2 and 3. As shown, there is a pronounced rightward shift
in grain and straw yield probability density functions from adopt-~
tion of mechanized planting. Also, the shape of the grain yield
function for the mechanical alternative approaches normality
while the shape of the traditional planting function is skewed.
This indicates that the mechanical method provides a more even
distribution of seeds in the planting process. The more even
seeding rate from mechanized planting Plus the identified yield
increase offers a number of significant opporqunities for improv-
ing farmer and national income. In light of the success attaineg
thus far from mechanized planting technologies in wheat, the
PrOJeCt shall conduct further research and field trials of this
method for other grain crops.

In harvesting opepations, three mechanized methods have
been demonstrated and evaluated. These include using self-
propelled mowers and combines in rice harvesting and use of nmowex-
binders and cambines in wheat.

It was found that the self-propelled mowers and the mower-
binders generated acceptable marginal returns (L.E. 2 énd above
for every L.E. 1 invested) and that farmers have generally respond-
ed well to the demonstrations. The primary'benefits'resulting
from these technological adaptation are in enhancing labbr pro-
ductivity apd lowering costs and recovering some of the on-field
harvesting losses. It would appear from these preliminary find-
ings that mowers are appropriate to Egyptian conditions and show
a high probability of adoption.

. The results obtained from combine harvesting of wheat and
rice have been disappointing. Although this harves sting method
dramatically reduces the labor input for harvesting, threshing
and winnowing and offsets ex1st1ng machinery costs in threshing,
thh -capital costs and rapid depreclatlon of the complex machinery
inputs required make hourly operating and land area unit costs
excessive in comparison to the returns from labor cost reduqtioh

and loss recovery under prevailing conditions. .

- 13 -
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cnvirennental factors constrainine efficient use of cc.line

technology include: (1) inadequately sized and éinecnsioned ticlds
and (2) lack of skilled c¢pcratore, Tests conducted by Deutz-Tahy
and rechanization Project ficlc tiizls incicate that the cclwincs
do not reach maximum efficiency {or fielas of less than 15 fedGdans
with lengths of less than 300 meters. The demonstrated cauwbines
werz used in fields of 5 to 10 feddans with average lengths
ranging from 10¢ to 200 meters.

As combine technology is relatively new to Egypt, most of
the operators have received only two to four weeks trainin§ and
have had only one year of field experience. Suppliers recommend
at least three to four seasons of supervised on-the-job training
before an operator can be considered skilled.

The effects of operational timeliness of maize and cotton
yields werxe statistically evaluat%d from experimental and famrm
management survey data. In each instance, it was found that crop
yields are heavily dependent on the dates of planting and that
farm planting date variances for all three crops in the surveyed
area were quite wide. The Table below summarizes the survey
results quantifying losses from planting delays. '

Table 4
Crop Losses from Delayed Plantings
(kgs per Acre)

Optimal Survey Mean Mean Losses

Planting Planting from late
Crop Date Dates Planting
Maize May 2nd June 9th | 865
Cotton Feb.18th April 7th 354

Source: Computed from Farm Management Survey

and 'experimen tal data.
The preceeding example shows how mechaniczation inputs can

reduce the variances in critical operational timeliness and im-
prove productivity without any additional factor inputs or costs.

- 14 -
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Futurc Proqrams and Aciavities

vpon arrival of a compriensive mechanization
package nov under procureliert, there shall'be expandged anc
accelerated efforts to test &nad demonstrate all technologier
needed in the agricultural production system. vable 5, Delow
summarizes mechanization inputs to be tested and evaluated auring

the remainder of the Project schedule:

Table 5

Future Mechanization Trials

) Crops
Operation/Machine Cotton Rice Maize  Wheat

Seedbed Preparation

1. chisel Plowing

2. Land levelling

3. Disc Harrowing

4. Bedding '

5. Spike Tooth ‘Harrowing
6. Roller Harrowing

7. Subsoiling

o D¢ D

e 54 B¢ M Be X X
PR R
PO R R R

Planting

3, Row Crop Planting
2. Grain Drilling

3. Rice Transplanting
4, Cotton Drilling X

cultivating
1. Row Crop Cultivating X X

e
L
L]
>

Fertilizing .
1. Chemical Pertilizing X X X
2. Manure Spreading X X X

Weedllnsect Control
1. Liquid Sprayling -X X X X

Harvesting )

1. Mower-binder ‘X
2. Threshing : X X K
3. Combine Hatvestxng X X X

Post Harvest .

1. Silage Mowing - X X
2. Chopper Grinding X X

3. Hay bailing X X

Source: Egypt Agricultural Mechanization Project

Extension pemonstration Flan

As w1th previous demonstrations and trials, empirical data
collected during the plannea operatwons summarized above shall be
subjected to the same rigdrous evaluation as previous efforts.
accoraing to the planning and evaluation methodology shown .in -

Figure 1.

-15 -
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Annex D: Machinery Demonstration Evaluation Series No.3:
Planting Dates, Weed Management, Grain Drills, and
Combines in Rice.
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MACHINERY DEMONSTRATION EVALUATION SERIES

NO. 3 RICE CULTIVATION: PLANTING DATES
WEED MANAGEMENT
SEED DRILLS
COMBINE HARVESTERS

Peter Reiss
Evaluation Advisor

May 1984
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SUMMARY

Farmers in the rice-growing areas of the Delta repeatedly express
an interest in expanding their cultivation of rice. 1t is an
important part of their diet and a potential income earner.
Although climatic conditions restrict where it can be grown, rice
occupies nearly one-fifth if the cultivated area during the summer
season nationwide. In the Agricultural Mechanization Project
villages of Beheira and Gharbia which cultivate rice, it accounts
for 25% to 508 of their area.

An increasingly important role for rice in Egyptian agriculture

may be seen by the many current development efforts which are
attempting to improve its cultivation by introducing high-yield
varieties and expanding the mechanization of its operations. The
work of the Agricultural Mechanization Project in rice cultivation
has focused entirely on the demonstration of seed drills and
combine harvesters on farmers' land. Gallignani 1125 seed drills
ard Deutz~Fahr 980 self-propelled combines were demonstrated during
the 1983 summer season in Sharqgia, In all, 700 feddans were
drilled and 869 feddans combine harvested,

v
.Until recently, rice has beenﬁof the least mechanized crops in
Egypt. Mechanization has focused on land preparation and
irrigation, as with most crops. However, planting, transplanting,
threshing and winnowing have largely used traditional methods.
During 1982, a small area was directly drilled, andinl1983, with
the assistance of the Egypt-Japan Mechanization Project, 4,500
feddans were transplanted in Kafr E1 Sheikh governorate.

Machinery demonstrations are expected to be held in all Project
villages during the 1984 summer season The program is likely
to involve twelve villages in four Delia governorates. In each,
roughly twenty feddans in a single plot will be drilled and
harvested.

The Evaluation Unit was asked by project ..inagement to examine

why farmers apparentlydo not plantthe optimal period and to
investigate the weed management system of farmers. More timely
planting is expected to improve yields and the use'f seed drills
is likely to exacerbate weeding problems which are already very
problematic.

In its final design, this evaluation of the mechanization of the
cultivation of rice includes the following points:

(1) the traditional methods of planting rice

{2) the factors determining planting dates

(3) the weed management system presently in use and attempts
by farmers to coordinate weed management with seed drill
use

(4) the water management system for growing rice
(5) the operation of the seed drills during the 1983 season
(6) the operation of the combine harvesters

(7) the selection of farmers for machinery demonstrations
and it:; implications for project implementation
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(8) the potential savings of labor and money with expanded
mechanization of rice cultivation

This report is based on three extended field trips to eleven
villages in March. These included project villages in Beheira,
Gharbia, and Shargia where machinery is expected to be demonstrated

in the 1984 season and in non-project villages in Shaxgia where

seed drills and combine harvesters were used in 1983, 1In all,
eighteen farmers were interviewed during these visits, In addition
village monitors working in the Evaluation Unit interviewed twenty
farmers in each of nine villages in order to learn their use of
labor in order to project potential savings through expanded
mechanization,

Farmers shifted from broadcasting to nursery/transplanting as
recently as ten years ago, They seem to have been motivated by
increased pressures on water and labor resources. It is not
coincidental that this shift took place when there was a sharp
increase in rural emigration. Furthermore, as the area of rice-
growing expanded, farmers were fearful that there would not be
enough water available for all users or a sufficient supply for the
season. The nursery/transplant method has enabled farmers to
conserve water during the initial thirty to forty-five days.

It also allows for greater control over the weeds since the farmer
has a much snaller area to care for, The weeds are said to have
been a terrible problem when the rice was broadcast. Planting

in nurseries also keeps the irrigated areas to small sites which
are less hazardous to cotton, during a crucial period of insect
infestation, and to wheat which is drying in the fields before
being harvested.

The previous winter crop is certainly a most important factor

in deciding planting and transplanting dates for rice. Wheat

is likely to delay farmers considerably as is bersim left in the
fields for seeds. Farmers have developed a strategy whereby they
are acle to begin growing rice while the longer-term winter crops
still occupy the fields. They may take fewer cuttings of bers-

or plant a crop, such as potatoes, which has a shorter growing
period, Weather conditions and irrigation requirements are other
factors which play a role in determining planting and transplanting
dates. Farmers insist that the entire Delta cannot be treated as

a single environment. Some statistical treatment may be required
to verify or reject this hypothesis, Restrictions on irrigation
from late April ™ake planting difficult and require coordinaticn
among farmers. '

Using any methad of planting rice, weeds continue to be one of the
greatest problems ftacing farmers, Certainly, one of the strongest
motivations for the shift from broadcasting is that weeds are

more manageable with the latter method, at a time when agricultural
wageswere high and laborerswere difficult to recruit. Even with
the nursery/transplanting method, large teams must be recruited

on at least two occasions, and commonly three, and may cost more
than fifty pounds per feddan.

The introduction of herbicides has accompanied new high-yield

rice varieties during only the past two years, However, they

are sometimes difficult to obtain. Government subsidized prices

(7 L.E. per liter Saturn) are significantly lower than the open
market prices (20 L.E.) and have discouraged farmers from purchasing

ii
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them at the higher prica. Where they have been used, farmers

have not been given sufficient information about their appropriate
application. As a result, there has been considerable experimen-
tation by farmers, not always with successful results. ¥From
inproper use, some farmers have suffered terrible rice losses
pecause of the virulence of the weeds or were forced to recruit
large teams of workers to pull the weeds which were unaffected

by the herbicides applied. These experiences suggest that

the most important factor in herbicide use is timing: The
herbicide must be applied early enough to kill the weeds when they
are young or still germinating.

If rice is drilled in large areas, it may reguire some changes

in water management. Drilling will require the immediate and
almost flooding of the land for an additional thirty to forty-
five days, the period when the seedlings were limited to a small
area in a nursery. Farmers claim that one of the reasons for
shifting to nurseries was the -conservation of water. Many of the
farmers who used the seed drill for planting rice during the

past summer seasonliave access to wells which they drew upon during
this period. These were large farmers with the resources for this
undertaking. Small farmers wil®, of course, be restricted to

the canals and may increase their risks as a result.

The reaction of farmers to the seed drill was generally positive.
They found it produced a good stand, with plants not too

crowded or distant. Some said that’ the stand was like the one
produced by transplanting and was far better than broadcasting.

The greatest dissatisfaction concerned the time need for germination,
an increase of one week as compared to broadcasting., Farmers also
complained that the drills planted the seed too deeply. It is

likely that planting the seed without soaking, unlike the traditional
method, is the factoxr .thich has slowed germination. Yields have
been high when herbiciués were properly applied. Farmers claim

to have yields of 3.8 tons when the average for Giza 171 and 172

is 2.5. The extent to which the yield increase may be attributed

to the use of seed dril’ may have to be examined with controlled

testing.

Although a bajler was not used in conjunction with the combine
harvesters, farmers reacted positively to its operation. This
reaction, quite unlike the one encountered when wheat was harvested,
reflectsthe lesser importanceofrice straw, The combines were

said to have been operated well, although spare parts were often
not available and one combine in Shargia was out of operation for
ten days. Unfortunately, only one of the farmers interviewed had
used both the seed drill and the combine harvester. A greater
continuity in the providing of demonstrations would be preferable.

Costs for labor in rice cultivation sollicited from farmers in
project villages suggest that they may realize a potential savings
in an expansion of ‘mechanization for planting and harvesting.
Practically, the greatest savings will likely be felt in the
mechanizing of planting and with use of herbicides. Because of the
expense and maintenance requirements of combine harvcsters, it

is unlikely that they will ever become a realistic alternative.

Based on this report, the following recommendations are made:



- 1b0 -

(1) Using seed drills requires an accompanying carefully
designed program of weed management. Therefore, farmers who
agree to have their rice drilled must be provided with
herbicides, either at their expense or from the project. A
special arrangement with governorate agricultural directorates
may be required to obtain the herbicides at their subsidized
prices. No land should be drilled without availablé herbicides,
and all mechanization extension agents ought to be fully informed
of their appropriate application. The Egypt Rice Research and
Training Project has developed an extension program, called
Mabrouk 4, which sets forth eleven steps to be followed by farmers
for better rice cultivation. Although the method of planting
is nursery/transplanting, it can be easily adapted to drilling.

(2) Drilling rice may place an increased pressure on a
vi-llage's water supply. It may be necessary to negotiate with
responsible irrigation officials resulting in an increased quota.

(3) Farmers were pleased with the performance of the seed dril
but found that germination was delayed by one week. They suggestei
soaking the -seeds beforehand, but this is unsuited to the drill's "
operatién. They also complained about the depth to which the seea:
vere planted. The Extension Component might wish to adjust
the drills or design a program about the operation of the drill
since farmers remained concerned after the first season of use.

(4) Most of the farmers who used the seed drill did not use
the combine harvester as well, although many of them had expected
to. It might be advisable to have greater continuity in the
demonstrations by providing the same farmer with both pieces of
equipment to show the full effects of mechanization.

(5) Farmers who have used project equipment in Sharqgia

- Governorate continue to be almost exclusively large landholders.
While there is nothing wrong with choosing large holders, it does
reinforce the view in some quarters that the project is only for
rich farmers. It might be advisable for the Cairo extension
supervisors to oversee the selection of farmers for machinexry
demonstrations to see that the broad spectrum of holders is
represented, particularly in Shargia.
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l.0 INTRODUCTION

Farmers in the rice-growing areas of the Delta repeatedly
express an interest in expanding their cultivation of rice.
Many who were interviewed have petitioned their village
agricultural cooperatives for permission to use more of‘their
land for growing this crop. They praise rice as an important
part of their diet and as a potential income earner. However,
rice is one of the most labor intensive crops grown in Egypt,
likely second only to cotton which is in widespread disfavor.
Although climatic conditions rest;ict where it -can be grown,
rice éccupies nearly one-fifth of the cultivated area during
the summer season nationwide. 1In the Agricultural Mechanization
Project villages of Beheira and Gharbia which cultivaté rice,
it accounts for 25% to 50% of their area,?

An increasingly important role for rice in Egyptian
agriculture may be seen by the many current development efforts
which are attempting to improve its cultivation by introducing
high-yield varieties and expanding the mechanization of its
operations. The Egypt-US Agricultural Mechanization Project,
the Egypt-US Rice Research and Training Project, the Egypt-
Japan Rice Mechanization Project, a World Bank supported
extension project coordinated by Boston University, and Catholic
Relief Services are all actively involved in aspects of rice
growing. Unfortunately, there has been little coordination
of their efforts.

The work of the Agricultural Mechanization Project in rice
cultivation has focused entirely on the demonstration of seed

drills and combine harvesters on farmers' land. As designed,

1Peter Reiss, Raafat Lutfi, Nour El Din Nasr, and Aiman El1 Tunsi.
Agricultural Mechanization Project Villages Profile. Working
Paper No. 6. Agricultural Mechanization Project. 1982:57a,b.
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the Project does not have the capacity to introduce new seed
varieties and, as such, has not been able to develop an integrated
agronomic and mechanical package which would likely have the
greatest impact on yields. Having been limited in scope to
mechanizing operations, the Project activities in machinery
demonstration may help to alleviate problems stemming from labor
shortages, improve the timeliness of planting, and increase
yields through new planting and harvesting methods.

Until very recently, because of the intervention of various
development efforts, rice has been one of the least mechanized
crops in Egypt. A survey conducted by the Agricultural
Mechanization Project2 in four governorates revealed that machinery
for rice cultivation is limited to plowing (used by 8% of the
221 farmers who grew rice in the sample of 1000 farmers), levelling
(89%), irrigation (57%), transportation (17%), threshing (90%),
and winnowing (82%). Some of these figures are misleading and
do rnt actually reflect the limited extent to which rice is
mechanized. Farmers characterized their theshing and winnowing
operations as mechanized because they use tractors in the process.
However, the cut rice stalks are not put through a thresher/
winnower. Rather, they are left on the ground and run over with
a fractor; the method is not terribly far removed from the
use of a nourag, an animal-drawn cart with metal wheels which
performs the same funct&on. By only the most liberal of definitions
may the operations be thought to be truly mechanized. Only 2% of
those growing rice had used a mechanical harvester,

One of the earliest attempts to plant rice mechanically
appears to have been made by Ahmed El1 Beheiry when he was an
Agrarian Reform cooperative extension agent working in Sheikh

2Nicholas Hopkins, Sohair Mehanna, and Bahgat Abdelmaksoud. The

State of Agricultural Mechanization in Egypt. Results of a
Survey: 1982. Agricultural Mechanization Project. 1982.
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Ahmed village in Beheira Governoréte. There, he demonstrated
a seed drill in 1972. 1In 1982, twenty-eight feddans were drilled
in a single plot in Dakahlia Governorate by members of the
Extension Component of the Agricultural Mechanization Project.
By 1983, the availability of multicrop and specialized machinery
for rice cultivation had increased dramatically. Direct drilling
and transplanting were both done with machinery in many parts
of the Delta, both by development projects and by the local
agricultural directorates. For example, in Kafr El Sheikh
governorate, 4,500 feddans were transplanted by 105 machines
purchased by local agricultural cooperatives and operated with
the assistance of members of the Egypt-Japan Rice Mechanization
Project.

The Agricultural Mechanization Project ran a trial program
of direct drilling and combine harvesting with the cooperatioén
of the agricultural directorate in Shargia during the 1983
summer season. The Extension Component of the Project directly
drilled 700 feddans in six Sharqgia districts and combine harvested
510 feddans. In addition, the Sharqgia extension service combine
harvested 359 feddar The following chart indicates the districts

and areas worked by bouch seed drills and combines:

SHARQIA DISTRICTS AND AREAS MECHANIZED

Area in Feddans

District Directly Drilled Combine Harvested
Kafr El1 Sagr 250 160
Abu Kebir 200 20
Diarb Negma 116 239
Ouled Saqr 50 90
Minia El1 Qamha 50 loo
Bilbeis 34 50
Ibrahimiyya o] _ 90
Zagazig (0] 100
Faaus 0 20

Total 700 869
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Machinery demonstrations are expectéd to be helé in all
Project villages where rice is grown during the 1984 summer
season. This program is likely to involve twelve villages in
four Delta governorates. In each, roughly twenty feddans in
4 single plot willbe drilled and harvested. Recruitmen; of
farmers and coordination of activities will follow similar

efforts when silage mowers and seed drills were demonstrated

for other crops.

Project Management asked the Evaluation Unit to undertake
a study of mechanized cultivation as a result of two developments:

+the distribution of a report on improving rice yields by more

3

timely planting and mechanizing harvesting® and from an increasing

;awareness that special weed management techniques are required
when rice is drilled directly rather than transplanted. In the
case of the report, it was found that the majority of farmers
who grew rice and participated in the Project's Farm Management
Survey did not plant during what wos deemed to be the optimal
period. In fact, 75% of the farmers planted earlier or later.
No farm management survey, in fact, has an explanatory power.
Project Management asked that the Evaluation Unit interview
rice growers to determine the constraints they face in
planting rice. Furthermore, experiences with using seed drills
in summer 1983 revealed éhat extraordinary measures have to be
‘taken to counteract the rapid growth and choking'effect of weeds
when seeds are directly drilled. Project Management also asked
the Unit to examine the Qeed management system presently used
by farmers, realizing that changes will have to be made as the
use ofvthe seed drill is expanded,
3Steven Shelpey, Zakaria E1 Haddad, and Nour El Din Nasr.
Improving Ric¢ Grain Yields and Income through Cropping Calendar
Optimization and Mechanized Harvesting Methods: Simulation

Models and Economic Analysis. Agricultural Mechanization
Project. 1984,
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In its final design, this evaluation of the mechanization of

the cultivation of rice included the following points:

(1) the
{2) the

traditional methods of planting rice

factors determining planting dates

(3) the weed management system presently in use and attempts
by farmers to goordinate weed management with seed drill

use
(4) the
(5) the
(6) the
(7) the

and
(8) the

water management system for growing rice
operation of the seed drills during the 1983 season
operation of the combine harvesters

selection of farmers for machinery demonstrations
its implications for project implementation

potential savings in labor and money with expanded

mechanization of rice cultivation

Three extended field trips were made to eleven villages in

March. These included Project villages in Beheira (Disia,

Ezab Besentawai, and Desounes) and Gharbia (Konayiset Damsheet

and Shabshir El Hesa) where machinery is expected to be demén-

strated in the future, ‘Damat in Gharbia to examine the

'fficacy of broadcasting rice, and one Project (El

Saadine) and several non-P1-ject villages (Mit Basha, Robaa

Mia, Qarimla, and Shaghanba) in Shargia where seed drills and

combine harvesters were demonstrated in 1983. 1In all, eighteen

farmers gave in-depth interviews in these villages. 1In

addition, village monitors working in the Evaluation Unit have

interviewed twenty farmers in each of nine villages in order

to learn from a large, randomly sampled their use of household

labor and their use and cost of hired labor in order to project

potential savings through expanded mechanization.
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2.0 THE TRADITIONAL METHODS OF PLANTING RICE

Although rarely done now, broadcasting was fhe usual method
of planting rice as recently as ten years ago. Most of the
farmers interviewed said that they shifted to growing rice in
nurseries for later transplanting at about this time. Some,
who are large landholders and claim to have been among the
first to grow rice in their areas in the 1940s and 1950s,
said they shifted to the nursery-transplant method within a
fe@ yYears of the introduction of the crop. A few of the
farmers interviewed, who wer= deliberately sought out, have
broadcasted rice during the past two years as a way of reducing
labor costs or of compensating for unscheduled delays in
Planting. These last are in the minority.

The shift from broadcasting occurred for a number of reasons,
frequently as a way of compensating for increased pressures on
water and labor resources. It is not coincidental that this
shift took place roughly a decade ago when there was a sharp
increase in rural emigration. As has been pointed out elsewhere4
dramatic shifts in cultivation methods occurred in the early
1970s,

When rice was first introduced, and for a considerab;e time
thereafter, by farmers' accounts, it was not a significant crop.
Although requiring large and fréquent amounts of water, rice
cultivation did not seriously tax a village's allotted supply.
However, as its popularity increased and when it was institution-
alized within the Crop rotation system, its constant demand for
water did pose a threat to the village as a whole. A recent

study of water allocation in Egypt and its organizational

4Peter Reiss. Machinery Demonstration Series. No.2. Wheat
Cultivation: Grain Drills, Mower-Binders, and Combines.
Agricultural Mechanization Project. 1983:5,
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implications suggests that for Delta farmers there is no fear

of an absolute water shortage or resulting crop failure. Rather,
temporary shortages or positional inequities may increase the
cost of 1ifting water or make it more time—consuming.5 However,
farmers interviewed for this evaluation of rice machinery
indicated that there was a widespread fear, at.the time that

rice cultivation was rapidly increasing in area, that there would
not. be enough water available for all users or a sufficient
supply for the season.

Rice cultivation showed its greatest increase from the
early 1950s to the early 1960s. In 1952-54, rice occupied
only 9% of the land each summer season, while cotton covered
31% and 44% lay idle until cultivated with Nili maize (35%).

By 1962-4 , thg areacultivated with rice had grown to 17%.

During the next fifteen years, the area.cultivated with rice

was stable., 1In 1972-74, rice covered 19% of the land and

from 1977-79 18% of the land w=s cultivated with rice. Nationwide,
this twenty-five period saw a decrease in cotton cultivation
from 30% to 22%, a marked decrease in idle mid-summer lands

from 44% to1ll%, and a slight change in maize area from 35% to
32%.

This increase in rice growing most certainly effected the
village's water supply. When broadcasted in planting, the
entire growing area of the rice crop must be frequently
irrigated throughout the summer season. The increase in rice
area was accompanied by a shift to the nursery-transplant
method, apparently, in part, to conserve the limited water

resources of the village. The nursery-transplant method

5SOhair Mehanna, Richard Huntington, Rachad Antonius, Monira
Fahim, and Mona El Kadi. Water Allocation among Eqyptian
Farmers: Irrigation Technology and Social Organization.
Social Research Center, American University in Cairo. 1983:45.
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restricts the amount of water required during the initial
stages of cultivation by limiting the growing area for the
first thirty to forty days to only a few girats per feddam.
Farmers themselves estimate that by starting the seedlings
in a nursery, they use only one-twelfth the water required
for direct broadcasting during the first month. While this
savings may not compensate for an increased area during the
whole growing season, it would appear that during the first
critical period of germination and early growth, farmers have
reduced the risk to the seedlings from possible water shortages.

Threatened water shortages did not alone necessitate a
shift to nurseries as the predominant planting method. As
has been mentioned, labor scarcity also played an important
part. Although. the nursery method created many additional
labor needs, it also resulted in an more manageable fieid,
easier to mairtain and easier to harvest. Landholdess say
that they shifted from broadcasting to nurs-aries, in part,
because of pressure from agricultural laborers who found the
weeding and harvesting to be too arduous, Wbrkers found that
relatively systematic transplantiﬂg reduced £he number of
plants in a field which facilitated later operations.

With the increasing scarity of agricultural laborers came
a rise in their wages. Althouéhlandholders tend tc idealize
the past in their accounts, it was the case that wages were
very low and workers largely available. By shifting to nurseries
and transplanting, farmers needed to pull, transpori, @&nd
transplant the seedlings. They claim that the additional labor
costs were compensated by savings in labor for weeding and
subsequent increases in production. 1In fact, weeding the rice
fields is still the single most costly activity in the cultivation

of the crop.
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The scarcity of agricultural laborers may have caused
the shift to nurseries in another sense. The untimeliness
of operations, particularly of planting and harvesting, seems
to be endemic in Egyptian agriculture. Broadcasting rice
requires that the entire area to be pPlanted be cleared of its
pPrevious crop and be plowed and levelled. By farmers' accounts,
such work takes between eight and ten days. Depending upon the
previous crop, they may be forced to plant later than they
would prefer or harvest earlier than wanted. Should wheat or
bersim for seeds occupy: the field, they may not-have much
flexibility. However, planting a small area designed as a
nursery does give them an additional four weeks plus the time
it takes to prepare the land for rice. Using nurseries may then
be thought as 2 strategy to prolong the previous growing season
without threatening the growth of the young rice plants,

The management of weeds will be discussed in detail in
a later section of this report. However, some mention must
be made here, since the problem of controlling weeds with
broadcasting was certainly a decisive factor in the shift to
Planting first in nurseries. It was only during the past season
that herbicides became available to any significant degree and
used with any regularity in rice cultivation. Previously, all
weeding was done by hand. Even now, the use of herbicides is
& rarity and is commonly restricted to those villages in which
high yield variefies have been introduced. None of the Project
villages in Beheira or Gharbia have yet experimented with
herbicides for rice. With broadcasting, the weeds grow more
quickly than the rice, choking the young seedlings. It is a
potentially disastrous situation which may threaten the entire
crop. Planting in a nursery allows the farmer greater control

over the weeds since he has a much smaller area to care for.
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It may also be the case that pulling the seedlings and trans-
planting them to another location may retard or destroy some
weed growth cycle.

Farmers speak of rice-growing as a cooperative activity,
more so than with most other crops. While the nurseries are
being planted and irrigated during the initial thirty to
forty days, most of the rest of the village's agricultural land
is no longer being irrigated. By law, most irrigation ceases
in mid to late April because continued waterings threaten
cotton plants through the movement of worms. Also, wheat is
drying in the fields in preparation for harvesting. Rice-
grewing during this period is coordinated among neighbors so
that damages do not occur. Farmers speak of an unwritten law
that no one plants rice alone. Planting in nurseries would
seem to keep the threat of damages to a minimum. A number of
farmers interviewed mentioned that they would like to plant rice
by broadcasting in the coming season, but their neighbors refused
to permit them fearing spills onto their own land.

While there is an undeniable "interest in the historyv of
Egyptian agriculture, this discussion of the shift from broad-
casting to nursery-transplanting for rice serves another
purpose. By introducing seed drills for planting rice, the
Project is actually seeking to mechanize a past and already
rejected method of cultivation. 1In order to achieve the
greatest acceptance of the drills, it is important to understand
why broadcasting has largely ceased to be a preferred technique.
This section points out that there were essentially five reasons
for the change in method: pressure on the water supply,
labor scarcity and labor costs, untimeliness of operations,
problems with weed management, and threat of water £pills onto

neighbors' land once the nursery method became common,
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It is then incumoent. upon the Project to assure that
these problems associated with broadcasting be rectified as
much as possible for direct drilling, since their incidence
is likely to be the same for both. One of these problems
may be expected to be substantially reduced because of the
use of machinery: labor scarcity and labor costs. While the
contribution of machinery use to production costs may stiil be
debated, it is now generally accepted that agricultural
machinery, when properly used and maintained, will compensate
for a shortage in field workers.

Other problems cited above are likely to required a more
active involvement of the part of the Project for their
resolution. Uncontrollable weeds which are certain to appear
with the use of a seed drill may be manageable with a carefully
designed herbicide program. Water spills need not necessarily
pose a threat to neighbors' fields if large contiguous areas
are drilled cooperatively and are distant enough from cotton
and wheat fields. The present untimeliness of operations may
also be resolved with an appropriate management system for
agricultural machinery. Should the previous crop have been
planted during its optimal period, rice may also be drilled
earlier, obviating the need for a strategy to delay harvesting
and land preparation.

However, even assuming the easy resolution of these problems,
which is nct likely, the increased pressure on a village's
water supply remains. Its resolution may require negotiations
with responsible irrigation officials resulting in an increased
quota. Not-to consider this and other problems associated with
broadcasting with care and not to build their resolution into
the machinery demonstration program would risk our repeating

the mistakes of the past.
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3.0 THE DETERMINANTS OF PLANTING DATES

A recently distributed report,6 based on data from the
farm management survey, indicates that participating farmers
are likely to plant during other than the determined optimal

seven-day period of 24-30 June and have a resulting yield los..

Of the 300 observations, 32% were planted earlier, from 2-23

June, and 44% planted later, from 1-28 July. As a result of

this report, the Evaluation Unit was asked by project managemc:.:

to determine the reasons for these untimely plantings. The
report suggests that planting times for rice are determined .
the planting of the previous crop, usually bersim or wheat.

Our investigationin a number of Delta villages indicated +i:.
while the planting and harvesting dates of the previous crop
are indeed important constraints, a number of other factors
are also involved in determining when a farmer plants rice.

It ought to be mentioned here that the dates referred to in
the earlier report focus on the transplanting of “he secedlinc
rather than the planting of the nursery. This distinction, now

readily apparent in that report, must be kept in m- d, since

the nursery/transplant method was the technique exclusively u.er

by the farmers. As has been mentioned earlier, the dates fao-

planting and transplanting are likely to be thirty to forty oy

apart.

Data provided by the Planning Unit on 175 obsctrvaticas of
transplantings reveal that the vast majority (77%) were doic
during the four-week period between 17 June and 14 July ouod Lha.
45% were transplantedduring the two-week period between 24 June

and 7 July. A breakdown of transplanting dates for each precei

~

crop also indicates that for the three major crops (bersim, whe. ..

&
“Shepley, El Haddad, Nasr. 1983:9.
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and fuul), transplanting dates appeér to have a relatively
normal distribution, with the fréquency of thg activity
peaking during the last week of June for wheat and fuul
with long bersim falling on éither side. Table 1 presents
these data.

The data presented here, however, ought not to minimize the
importance of the preceeding winter crop. Growing wheat or
.bersim tor seeds may lock the farmers into a cropping schedule
which does not allow them to transplant rice any earlier.
While farmers growing bersim for fodder may be able to reduce
the cuttings they obtain, bersim seed production’ requires
that the crop remain on the land for an additional one and a
half to two months, taking the crop through June. By their
accounts, they require at least another eight days to prepare
the land for rice transplanting. Farmers interviewed, however,
do not always grow bersim for seeds, requiring .them to
forego the last cut. Depending upon the needs of their animals,
they may continue to cut the bersim on some of their land. As
a rough gauge, our interviews suggest that farmers growing larger
areas 6f bersim amore than:a couple of feddans) are likely to
devote only part to bersim for seeds, while farmers with small
areas are likely to use all of it for seeds, intending to sell
some in the informal village marketplace.

Bersim-growing, however, does enablie the farmer to prepare
a small area for a rice nursery preceeding transplanting.
Although he will have to lose one cutting, farmers appear to
think that this loss is minimal. Wheat is, by far, the greater
problem. The preferred variety, called variously hindi, baladi,
and white, is harvested commonly at the very end of June. A

recently introduced variety, known as mexique, Giza, and red,



TRANSPLANTING DATES FOR RICE IN SUMMER 1982 WITH REFERENCE TO PRECEEDING WINTER CROP

Transplanting Winter Crop

Date Bersim Wheat Fuul Wheat/Bersim Wheat/Fuul Veg. Onions Other TOTAL
2-9 June 1 4 2 0 1 1 0 0 9
10-16 June 6 5 S 1l o 2 0 0 19
17-23 June 16 8 3 3 0 1 1 0 32
24-30 June 9 20 8 3 0 1 2 0 43
1-7 July 14 15 6 1 0 0 0 0 36
8-14 July 10 7 5 ] ] 0 0 2 24
15-21 July 3 3 0] 1l o] 1 0 0 8
22-28 July 1 1 0 0 0 0 0 0 2
No date 0 2 0 o 0 0 0 0 2
TOTAL 60 65 29 9 1 6 3 2 175

- 661 ~
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has a two-week shorter growing period and is harvested in

7 discloses, farmers

mid-June. However, as an earlier report
are dissatisfied with its small straw production and texture

in bread. Its selection would enable farmers to plant rice‘
in the same area by the end of the month. However, our visits
indicated that the only farmers likely to grow it were large
landholders who sold it to the government and small Agrarian
Reform holders who were so obliged. Not only is wheat~growing
problematic for timeliness of transplanting. It presents
problems to the farmers who must prepare a nursery area.
Although surprising, a number of farmers were interviewed who

said they, as a modus operandi, harvested wheat early, still

areen, in order to prepare the area for growing riceé seedlings.
Onions, according to farmers, present a similar problem.

As a result of the need to harvest small areas of their
land for nursery preparation, many farmers plant one crop in
the area in winter that is to be used later as the nursery
which may be harvested earlier than what is planted in the
larger field where the seedlings will be then- transplanted.
Farmers growing wheat were frequently found to have planted
bersim in the designated nursery area, and one farmer planted-

potatoes in this location.

This discussion raises the point that if rice is drilled, the
entire rice field must be planted at the same time. Should wheat
have been the preceeding crop, farmers will not be able to get the
early start they can with the nursery method. They will have to
harvest earlier, possible in a small area although a yield loss
is estimated to be 50%. However, in the full field, land
preparation and planting will be quite late, no earlier than the
end of June, putting them a month behind the nursery/transplant
method. It should besurprising then to have found the farmers

7Reiss. Wheat Cultivation. 1983:9,
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who took part in the machinéry demonstration trials of the seeq
drills had planted bersim as the winter crop. They had made
one to three cuttings of bersim, instead of the usual five.
It may be the case that the seed drill for rice is not aporepriate
in all situations. This point will be explored in greater
detail later in the report.

Weather conditions and irrigation requirements are other
factors which appéar to play a role in determining planting/
transplanting dates. Farmers insisted that the entire Delta
rice growing area cannot be treated as a homogeneous environment,
Some statistical treatment will be required of data covering
the entire Delta to verify or reject this hypothesis. A cursory
review of farm management survey data does seem to suggest that
farmers in Beheira may transﬁlant earlier than those in Gharbia,
in which case one cannot recommend a single’ transplanting
date for the area; the issue may need to be more subtley treated.

As mentioned earlier, farmers must coorinate their activities

when growing rice. Restrictions on irrigation from late April

may make earlier Planting difficult. Although not necessarily

the case, farmers in a village, will say, at leasﬁ, that they
Plant and transplant at the same time. Therefore, such dates

for rice also are determined by the simultaneous summer crops,
particularly cotton, and distance from it.

Thus, the previous winter crop is certainly a most important
fFactor in deciding planting and transplanting dates for rice.
Yet tied to this are a number of related matters including tho
use of the winter crop, the handling of the nurseries and a
determination to crop a special crop there, animal requirements,
wealher conditions, irrigation requirements, and farmer
coordination. As such, one must consider the implicatiors for

this complex if the dates were to be changed.
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4.0 WEED MANAGEMENT

Using any method of planting rice, weeds continue to be
bone of the greatesf problems facing farmers. Certainly, one
of the strongest motiQations for the shift from broadcasting
to the nursery method was that weeds were more manageable with
‘the latter. Limiting the growth of rice to a small area -allowed
farmers to remove ali weeds, plant the seedlings in fields
systematically aﬁdhgpefully reduce the weeds in the process.
No doubt, fewer weeds do appear with the nursery/transplant
method than with the broadcasting. Weed management ought to be
a crucial concern of the project because weeds are certain to
be prolific in drilled fields if proper control techniques are
not employed.

Despite greater control, planting rice in nurseries has still
required careful attention and the recruitment of sizeable
labor teams to pull the weeds. While methods vary significantly,
it appears that commonly farmers will hire as many as twenly
children to pull in the weeds in a nursery on two occasions:
ten days after planting and .seven days after that.. Larger ° ams
are recruited to weed on at least two more occasions after the
seedlings ﬁave been transplanted: thirty days after transplanting

and fifteen days after that. For one feddan, the total costs

have been estimated to be approaching

During the past two yeafs, with the introduction of the high-
yielding Philippino rice (IR28), herbicides have also become
available in the markets or through the local agricultural
offices. Farmers in the Delta who had to grow this new variety
were also sold a herbicide at a subsidized rate. Most often,
the herbicif~ was Saturn. 1In areas where Giza 171 and 172 are

grown, herbicide use is less common; it must be purchased from
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private cdistributors at market prices. The difference is
significaﬁt: While the government-suppliéd herbicide costs
7 L.E. per liter, on the open market it is 20 L.E.

Farmers: have sometimes used herbicides, particularly for
wheat and cotton, but its use for rice is a relatively new
innovation. . Particularly striking is the degreé of experiment-
ation going on the villages among farmers, trying tc derermine
the most effective Qay of using them. The variety of methocs

encountered suggests that an acceptable one has not been

1 13-
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made available to them by village extension agents. As a re
some farmers have suffered terrible rice losses because of the
virulence of the weeds or were forced to recruit larce teamsc
of workers to pull the weeds which were unaffecteg by the
herbicides applied.
As used by farmeré, the herbicide is applied in a medium of
gypsum or soil, and in one enterprising case it was put in an
incesticide sprayer.and diluted with several hundred liters of
water,
Determining the timing of épplication seems to be the point
of most concern. When used with the nursery method, it is applied
twice. With drilling, i£ is most often applied three weeks after
planting. However, by this point, the weeds nay be in the 2-4
leaf stage and so too large for the herbicicde +o be really
effective. It would be much more effective %o determine the:
time of application by the size of the weeds, applvine i# when
the weeds are in the 2-3 leaf stage.® Farmers, hewover, tend to
wait too long, afraid that they will harm the rice scecdlings,
which is not the case. Two liters of Saturn per Zeddar ere recommendec.
Farmers who allowed the project to demonstrz:-c <“he sced dril!

on their land had various experiences. One who appliec it three

8Personal communication with Jack Swagerty, Deputy Directnr, pyvnt

Rice Research and Training Project, 1984.
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weeks after drilling said the herbicide was ineffective and had
to hire children to pull the weeds., He had mixed two liters
with aypsum for each feddan. He still is uncertain whether it
was his timing or his method. Another farmer, this one from El
Saadine, has used herbicides two years running. In 1982, he
mixed two liters of Saturn with 2 shikara of super for each
feddan and applied it to wet land. The small weeds were killed
‘but not the large, and he said that the result was a thick weed
growth which was choking his rice which had been broadcast. He was
forced to bring in a large team of workers to pull the weeds,
costing him 150 L.E. per feddan for their labor. Even so, his
yield was only one half ton per feddan, 20% of the usual
production. In 1983, with the seed drill, he used two liters
of Saturn, applied with a sprayer after having drained the lang.
After applying the herbicide, he left the land to dry for one more
day and then irrigaééd. All of the weeds were killed within ten
days and no more appeared for“the rest of the season. Another
in Qarimla applied the Saturn with soil thirty days after drilling
and said that the weeds were so thick he could not see the
rice. He had to bring in a labo; team three times; the last was
two months before harvesting. He claims to have spent 1,600 L.E.
for the labor for his 20 feddans.

Finally, a farmer in Shaghanba said he had great success
with the hebicices. After the drilling he flooded the land for
fourteen days, allowing it to dry out for one day. He then
applied the herbicide by filling a 600 liter motor sprayer with
water and two liters of Saturn for his two feddans. The land was
then left to dry for four days before it was irrigéted again,

These cases appear to corroborate +he position of the Rice
Research and Training Project that the crucial element is timing,

that the herbicide must be applied early enough to kill the weeds
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when they very young or still germinating. As with the last
case, timely herbicide application resulted in the total absence
of weeds for the season.

Farmefs have not much experience with herbicides, in general,
and regale the visitor with a series of stories about how an
unwitting neighbor has destroyed his entire crop by applying an
inappropriate herbicide or one at the wrong time or in the wrong
amount. This indicates a discomfort which will have to be
set right with a concerted effort of the Extension Component and
its village mechanization agents. They appear not to have
offered much assistance this past summer. Farmers claim to have
been told by others in the village or independent invention.
Those using the seed drill for the first time fear that they will
lose their rice to the weeds because they remember the problems
they have had when rice was broadcast.

If farmers are to be asked to use the drill, they must be -
provided with herbicides, either at their cost or the cost of
the project. It is unlikely, however, they will wish to pay the
unsubsidized price. A special arrangement with the governorate
agricultural directorate in order to secure the herbicide §ha11

*likely be necessary. No land ought to be drilled without
available herbicides and the agents ought to be fully informed
in the appropriate application. The Rice Research and Training
Project has developed an extension program, called Mabrouk 4,
which sets forth an 1l step plan to be followed by farmers.
Although the method of planting is nursery, it can be easily

adapted to the drilling method.
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5.0 WATER MANAGEMENT

The implications of using the seed drill for planting rice
as already been discussed in the introduction to this report.
Briefly, drilling will require the immediate and almost constant
flooding of the land for an additional thirty to forty-five
days, the period when the seedlings were limited to roughly one-
twelfth the area in a nursery. They also fear that the increased
use of water, given its availability, may be dangerous to the
cotton and to the wheat which is drying. Farmers claim that
one of the reasons for shiftinq_to nurseries from broadcasting
was that as the area of rice-growing increased in the villages
during the past two decades, the nurseries were able to conserve
this resource.

It is interesting that many of the farmers who used the
seed drill for planting rice this past season had access to
wells which they drew upon during this period and through the
summer. Farmers are not totally restricted to the irrigation
canals for their water. Many large farmers have dug wells for
additional water. Small farmers, of course, have not the resources
for such an undertaking and are limited to the government-
supplied water.

Any large program of seed drill use will have to take into
consideration the availability of water and the subsequent

lengthening of the full irrigation cycle for the crop,
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6.0 OPERATION OF THE SEED DRILL

The reaction of farmers to the operation of the seed drill
was frequently quite positive. These responses were very
similar to those given when the seed drills were used for planting
wheat. Farmers found‘the drills to have produced a good stand,
where plants were not too crowded or too distant. Some said
that the stand was like the one produced by transplanting and
was certainly better than broadcasting:,

The greatest dissatisfaction concerned the time required
for germination., With other methods, the seeds are soaked for
two or three days before planting and usally germinate in one
week. With the seed drill, with seeds planted dry without
previous soaking, all of the farmers interviewed found that it
took two weeks for the seeds to germinate. While some farmers
complained that the drills planted the seeds too deep, it
may be that they are planted without soaking which is the most
important factor for the slow germination.

In any case, with proper herbicide application, production
was high. Farmers claim to have yields of as many as 3.8 tons
when 2.5 is the average for Giza 171.and 172. The extent to
which the increase is attributable to the seed drills will
require some controlled tests should such an exact determinaticn

be thought to be necessary.
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7.0 OPERATION OF THE CCMBINE HARVESTER

Although a bailer was still not used in conjunction with
the combine harvesters, farmers veacted positively to its
operation. 1In contrast, whe. used for wheat harvester, the
absence of a bailer aroused much hostility among farmers.

This must reflect the lesser importance of rice straw. It is
rarely burned in the fields, as some Project extension agents
have suggested. Rather, it is most commonly mixed with the
first and second cuttings of bersim and fed to animals,

The combines themselves were said to have operated well.
However, farmers complained that spare parts were not available
so that one used in Shargia was out of operation for ten days
becuase there was no filter.

Unfortunately, only one of the farmers interviewed had used
both the seed drill and the combine harvster. A greater continuity

in the providing of dem~nstrations would be preferabile.
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8.0 THE SELECTION OF FARMERS FOR DEMONSTRATIONS

Interviews with many of the farmers who used the seed drills
and combine harvosters in Shargia and an examination of the
list of additional users revealed that almost all of them are
large landholders. This selection of large, influential land-
holders was also found to be the case in Sharaia when equipment:
for wheat cultivation was evaluated for an earlier report.

While there is nothing particularly wrong with choosing
large landholders (sometimes called key farmers), their exclusive
selection is a disturbing point. It can only reinforce the view
in some quarters that the project is only for rich villagers,
as expressed by a group of farmers in a project village.

There is no reason why small holders cannot also be chosen.
It might be advisable for the Cairo extension supervisors
the selection of farmers for machinery demonstrations, particularly

Sharqgia.
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5.0  POTENTIAL SAVINGS THROUGH MECHANIZATION

Farmers have the potential of realizing significant savings
through a reduced dependency on hired labor should the cultivation
of rice be mechariized. These savings will be even greater if a
careful herbicide program is instituted in conjunction with the
use of machinery. Certainly, rice is one of the most labor
intensive crops to grow; farmers estimate that hired labor per
feddan for nursery preparation through winnowing is roughly
200 L.E. The follo@ing table indicates the activity, labor

requirement, and maximum cost using only hired labor.

HIRED LABOR REQUIREMENTS AND COSTS FOR RICE

Activity Cost/worker No. workers Total
NS eting ) 2 1 2
weeding 1.50 5 7.50
pulling seedl. 1%-2 N 6-8
transp. seedl. 2 3 6
Field: prep. land 2 1l x ? days 4
transplanting 2 8 | lé
1st weeding 1.50 15 22,50
2nd weeding 1.50 10 15
harvesting 3 12 36
tying stalks 3 12
transp. 3 2 6
(camel trans.) 25
threshing 2 4 8
shaking seeds 2.50 10 25
Total L.E. 191

Practically, the greatest savings will likely be felt

in the mechanizing of planting and the use of herbicides,
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The use and maintenance of the seed drill appear to be within
the limits of ability of village operators. Its purchase price
is not prohibitive. However, real savings to be gained from
mechanizing harvesting are probably not going to be realized
because of the expense of the combine harvester and its
requirements for main;enance. If foreign projects have
difficulty keeping the machinery in working order, will
government offices have more success and, more importantly,
will private operators invest their capital in such equipment?
The protential that farmers have in realizing savings by
mechanizing may, alas, not be enjoyed because of managerial
and investment constraints. Still, it seems likely that the
seed dgills do have a positive impact on production and may

increase income through greater earnings.
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10.0 RECOMMENDATIONS

(1) Using sced drills requires an accompanying carefully
decigned program of weed management. Therefore, farmers who
agree to have their rice drilled must be provided with
herbicides, either at their expense or from the project.

A special arrangement with governorate agricultural directcrates
may be required to obtain +he herbicides at their subsidizegd
prices. No land ought to be drilled without available herbicides.
and all mechanization extension agents ought to be fully informed
of their appropriate application. The Egypt Rice Research and
Training Projéct has developed an extension program, called
Mabrouk 4, which sets forth eleven steps to be followed by

farmers for better rice cultivation. Although the method of
planting is nursery/transplanting, it can be easily adapted to
drilling.

(2) Drilling rice may place an increased pressure on a
village's water supply. It may be necessary to ne,otiate
with responsible irrigation officials resulting in an increased
quota.

(3) Farmers were pleased with the performance of the seed
drills but found that germination was delayed by one wveek. They
suggested soaking the .seeds beforehand, hut this is unsuited
to the drill's operation. They also complained about the depth
to which the seeds were planted. The Extension Component might
wish to adjust the drills or design an extension program abocut
the operation of the drill since farmers remain concerned.

(4) Most of the farmers who used the seed drill did not
use the combine harveséer as well, although many of them had
expected to. It might be advisable to have greatér continuity
in the demonstrations by providing the same farmer with'both

pieces of equipment to show the full effects of mechanization.
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(5) Farmers who have used project equipment in Shargia
Governorate continue to be almost exclusively large landholders.
While there is nothing wrong with choosing large holders,
it does reinforce the view in some quarters that the project
is only for rich farmers. There is no reason why small holders
should not also be chosen. It might be advisable for the
{airo extension supervisors to oversee the selection cf farmers
for machinery demonstrations to see that the broad spectrum

of holders is represented, particularly in Shargia.
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Annex E: Agricultural Labor and Wages in the Villages of
the Agricultural Mechanization Project.
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INTRODUCTION

Wage rates reflect many factors in the agricultural sector.
They provide an indication of the rural worker's welfare,
particularly of the landless laborer since he depends almost
entirely on wage labor for his income. Wages also are an
important crop and livestock cost of production. 1In addition,
wages provide an indication of labor availability, as well as

of labor demand.

OBJECTIVE

Ne studies in Egypt have yet paid attention to
prevailing interregional differences in wages, emigration,
and other factors which are thought to affect labor
availability and labor requ;rements. Those few studies
which have fccused on agricultural wages (Richards and
Martin 1981a, 19B8lb) have looked either at a particular
governorate or the nation as a whole. The objective of this
study is to examine the interregional variations in both
in-season (I38) and out—of—season {0S) agricultural wages and
explain the reasons for such variations.

Thé major thesis developed in this study is that factors
on the supply side such. as emigration, population density,
and the extent of participation of landless laborers and
small holders in the agricultural work force constitute
important determinants of wages. It is also believed that
factors on the demand side, such as the level cf mechanization
and cropping intensity, may have some =2ffect on the level

of wages.
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METHODOLOGY

To test the above argument, we have made use of the
available data on in-season and out-of-season wages and on
other variables at the village level. The data used here
were collected by the Evaluation Unit of the Ministry of
Agriculture-U.S.A.I.D. 2gricultural Mechanization Project.
During 1981 and 1982, there was a project monitor working
full-time in each of the Project's twenty~three villages
in the five governorates of Beheira, Gharbia, Qalubia,
Shargia, and Minia. Data on village characteristics were
collected in February 1982 (cf. Reiss, Lutfi, Nasr, and
El Tunsi 1982). Data on agricultural wages were collected
in April 1982 (cf. Reiss, El Haddad, El Yamany, and Lutfi
1283). ovata on village characteristics were obtained from
key informants and on agricultural wages f{rcom twenty landholders
and .twenty landless laborers in each of the twenty-three
villages. In addition, twenty emiyrants or members of their
families in.each village were also interviewed.

Utilizing this village level data, it is possible to
make a statisticél analysig of,the relationship between the
in-season and out-of-season agricultural wage levels and a
number of other factors which are ekpected to have some
impact on wages.

For the analysis, the following explanratory variables
were computed:

1. Extent of emigration (% of emigrants in the total
population

2. % of landless laborers and small holders (with less
than one feddan) in the total number of holders.
The landless laborers and small holders are assumed
to be the main scurce of wage labhorers.



3. Man-land ratio

4, % of village land in vegetables

5. % of village land in labor intensive winter crops
6. % of village land in labor intensive summer crops

7. Index of mechanization level (a composite index
of tractor, plow, and thresher availability)

8. Feddans/Tractor

In addition, two indicators of agricultural wages were
used: in~seascn wage mode and out-of-season wage mode, that
is, those values with the greatest frequency of occurrence.

A simple correlation matrix was computed among the study
variables. A high correlation coefficient was obggrved
between the availability of tractors and the agricultural
mechanization index, both of which measure the level of
mechanizat:ion. 1t was decided that only one of these vgriables
be used in a single regression enalysis. Likewise, a high
correlafion was chserved between the man-land ratio and

the percentage oé landless laborers and small holders in

the villages. Therefore, Lt was deéided to include only one

of these measures in a single regression.

Several multiple linear regression equations were computed
_for each of the two measures of agricultural wages. One-tailed
t-tests were used to test the significance of partial
regression coefficiénts. Two levels of significance were
considered: .1 and .05 lévals. The results of the study
will be presented for each measure of agricultural wages
separately.

The regression and correlation results are showa in

Talels 1 and 2,



THE FINDINGS

Since two measures of agricultural wagus ars : ed
in this study, the results pertaining to each wit, ;.-
presented separately. The results of in-season wunes 11l
be presented first. This will be followed by an examination
of the ont-of-season wages. Finally, some comments will. be
made concerning a comparison of these results.

Theoretically, one might expect a positive relationship
between the percentage of land planted with vegetables,
the percentage of land planted with labor intensive winter
crops and with labor intensive summer crops, and the extent
of emigration and in-season agricultural wages.

On the éther hznd, a negative relationship is expected
between the availability of tractors and the availability of
labor (as indicated by the perceﬁtage of landless laborers
and small holders or man-land ratio) and in-season agricultural
wages. The correlation coefficients show that the only two
independent variables that correlate significantly witn
in-season wages are the-percenﬁage of ilund in vegetables
(.47) and the man-land ratio (.33}). However, while the first
correlztion coefficient is in the expect direction, the second
is not. The other iﬁdependent variables do not correlate
significantly.

In the first linear function of in-seasou wages, six
independent vAriables are included. These are percentage
of vegetables, percentage of labor-intensive winier crops,
percentage of labor-intensive summer crops, availability c%
tractors, emigratioh rates, and man~iand ratio. The
coefficient of multiple determination obtained amounted to .517

which is statistically significént. This indicates that the si
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variables combined explain more than half the variance in
in-season wages. Examination of the partial regression
coefficients shows that percentage of vegetables apd man-
land ratio make significant unique contributions at the
.05 level. Tt also shows that availability of tractors
makes a significant contribution at the .1 level. The
other variables do not make any significant unique contribution.
The standardized partial regression coefficlents indicate that
percentage of vegetables makes the greatest uniques contribution
followed by man-land ratio and availability of tractors, in
that order. The signs of partial regression coefficients
show that the influence of the percentage of vegetables and
availability of tractors are in the expected direction.
However, the impact of man-land ratio is not in the expected
direction. This may be due to the nature of the measure .
that does not exclude the dependents ané the non—agricqltural
portions of the population.

In the second linear function of the variable concerning
in-season wages, the percentage of landless was
substitutéd for the man-land ratio as a measure of the
availability of manpower with the other variablgs remaining
the same. The results indicate thati ‘the cocfficiént of
nultiple determination dropped to .445. This means that
the six independent variables combined to explain 44% of the
variance in the in-season wages. Percentage of vegetables
and availability of tractors are the only two variables with
significant regression coefficients. Peércentage of
the landless does not have any significant effect.

When the mechanizationindex was used to gubstitute £Or

the +ractor/feddan ratio, with other variables held constant,
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a multiple determination coefficient of 146 was ohlaincd.
Percentage of vegetables and man-land ralio arc the only
variables that make a significant iwmpact.

In a fourth multiple linear function, percentagc of
vegetabless, availability of tractors, emigration level,
and man-land ratic were included. 1In this case, each of the
four variables could be orderéd on the basis of the standardized
partial regression coefficient, as follows: percentage of
vagetables, emigration level, man-land ratio, and availahility
of tractors. The four variables combined to explain roughly
46% of the variance in in-season wages. When the mechanization
index is substituted for availability of :ractors, the
propcrtion of explained varianece dropped to 41%. In addation,
the mechanization index does not have any significant impact.

The results of these multiple linear functions indicate
that the independent variable %0f land in vegetables has the
strongest impact on in-season wages. Emigratiocn level has
a marginal effect on the variable, although it does reach
the .05 level of significance when the number cof predictive
variables is reduéed. It is also clear that the availability
of tractors as a measure ok mechanization level has a
greater predictive value than the mechanizationindex. This
may be due tc the key multipurpose role ol tractots in
agriculture. Likewise, man-land ratio as a measure ot

the availability of labor is of greater utility in predicting

in-season wages that is the percentage of the landlcous.
However, the direction of the relationship betwoen man-iend catli
and in-season wages is not always in the same divrection. ‘thic

may be due to the availability of the cther work cpportunitics

in the heavilty populateéd villages and/or the crudc naturc
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of themeasure. The percentage of labor-intensive ficld

crops in winter and summer does not influence in-scason

wages to any appreciable degree. However, the percentage

of labor-intensive summer crops has a consistently larger
partial regression coefficient than the percentage of labor-
intensive winter crops. When the two measures were eliminated
from the function, the expalined variahce cropped from 51.7%
(in the first function) to 46.6% (in the fourth). The
greatest explanatory power is attained in the first equation
where the percentage of vegetable area, percentage of labor-
intensive summer crops and of labor-intensive winter crops,
availability of tractors, emigration rate, and man-land ratio
were used as predictive variables.

One may conclude that the labor demand side variables
(represented by percentage of vegetable crop area and the
availapility of tractors) are more salient in explaining the
interregional variation in in-season Yages than are the
supply side variables (represented by the level of emigration,
man-land ratio, an the percentage of landless in the
pepulation).

We now turn to an analysis of the out-of-season wage
determinants. As statéd earier, it is expected that there
will be a posifive relationship between percentage of
vegetable area, vercentage of labor-intensive summer crops,
percentage of labor-intensive winter crops, and emigration
level and out-of-season wages (or low season wages). On the
other hand, a negative relationship is expected between
level of mechanization, percentage of landless
and man-land ration and out-of-season wages. The computed
simpie correlation coefficients show that parcentage of

vegetable area, availability'of.tractors_and mechanization
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index correlate significantly with out-of-season wages in
the expected direction. The other variables do not correlate
significantly with out-of-season wages. The direction of
the correlation coefficients is similar to those obtained
for in-season wages mentioned earlier. Man -land ratio
correlates highest with out-of-season wages follcwed by
percantage of vegetable area, mechanization index, availability
of tractors, and percentage of landless laborers, in that
order.

' 2n a multiple linear function of nut~of-season wages
is .nade (using percentage of vegetable area, percentage of
labor-intensive summer and of winter crops, availability of
tractors, emigration rate, and man-land ratio as predictive
variables), a multiple determination coefficient of .628 is
obtained. This means that these six variables explain 62.8%
of the variance in out-of-season wages. Partlal regression
coefficients show that the three variables of availability
of tractors, emigration rate, and man-land ratio hgve their
impact on out-of-season wages which is significant at the
+C5 level. Percentage of vegetable area makes a céntribution
that is significant at the .1l level. The direction of the
pacrtial regression cosfficients is in the .expected direction,
expect for man-land ration. Man-land ratio makes the greatest
impact, followed by emigration rate, availability of tracters,
and percentage of vegetable area. This indicates that the
variables that reflect the availability of labor are more
salient in explaining out-of-season wages, compared with the
labor demand variakies.

In the second multiple linear function, man-land ratio
was substituted with the percentage of landless with

the remaining variables held constant. The results show that
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the coefficient of multiple determination is .48 and that
the availability of tractors makes a contvibution that is
significant at the .05 level. Percentage of vegetable area
and emigration rate make contributions that are significant
at the .1 level. Thus, substituting the percentage of
landless for the man-~land ratio resulted in a loss of the
explanatory power of the equation.

In the third multiple linear function, mechanization index
was used instead of the availability of tractors. 1In this
case, the six independent variables explained 58.8% of
the variance in out-~of-season wages. Mechanization index,
emigration rate, and man-land ratic had signifizant influence.
Man-land ration has the greatest influcence followed by emigration
rateand mechanization index. The direction of the partial
rejression coefficient of man-land ratic is in the opposite
direction. Thus, substituting machanization index for
availability of tractors yields slightly less explained
variance and caused the effect of the percentage of vegetable
area to diminish.

Iir the fourth function, percentage of vegetables,
availability of tractors, emigration rate, and man~land ratio
were used as independent variables. The coefficient of
multiple determination in this case is 611 which is very close
to that obtained in the first functioﬁ above. Each of the
four independent variables has a significant influence.
Man-land ration makes the greatest contribution followed by
emigration rate, availability of tractors, and peréentage
of vegetable area.

When mechanization index is substituted for availability
of tractors (as afifth function), the coefficient of multiple

determiantion droppcd to .559, but the rank of the
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independent variables was not altered.

The results of £he five multiple linear functions
illustrate that the best explanatory power is attained when
the four variables of percentage of vegetable area, availability
of tractors, emigration rate, and man-land ratio are used.
It is also clear that the man-land ratio is of a better value
in explaining out-of-season wages that is the percentage of
1andless laborers. Both measures of level of mechanization
are important in explaining out-of-season wages, but the
availability of tractors sceems to give a higher explanatdry
power. It also appears that the variables that reflect
labor availability (man-land ratio.and emigraltion rate)
are more salient in expalining out-of-scason wages than the
variabels that reflect labor demand  (percentage of vegetable
area, level of mechanization). The most problematic finding
that runs across functions is the postiive relationship between
man-land ratio and out-of-season wages. This may be because
the measure is rather crude and/or the availability of non-

agricultural work in the heavily populated villages.

CONCLUSIONS

1. BAn examination of the percentage of explained variance in
the various functions reveals that the out—of—seasoﬁ wages
are more responsive to changes in‘the indepandent variables
than are the in~season wages. The percentage of variance
explained in-any multiple linear function of cui-of-season

wages is greater than its counterpart in in-season wages.

2. The partial regression coefficients show that the relative
impact of the independent variables on the two measures of

agricultural wages differ. Thus, while the independent variables
. ) J
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that reflect Jabor dcmand are more salient in explaining

in-scason wages, the indepedent variables that reflect
labor availability are more salient in explaining out-of

season wages.

3. For both in-season wages and out-of-seascin wages,
«availability of tractors has a grater impact then mechanization
index as measures of the level of mechanization. Likewise,
man-land ratio has a greater impact than percentage of

landless in both cases. On the other hand, emigration rate is
of greater importance inh explaining out-of-season wages than

it is in explaining in-season wages.
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AND IN-SEASON WAGES

“THE RELATIONSHIP BETWEEN LABOR REQUIR:ZMENTS AND LABOR AVAILABILITY

Variable r Partial Regression Coefficients {1)
1st Func. 2nd Func. 3rd Func. 4th Func. 5th Func.
% of vegetable Area - YA .OB7** .0875%* LO73%* .068** LO55%*
. (.604) {(.61) (.506) (.474) (.38)
]
¢ Labor-intensive 2
Summer Crops -.04 .0122 .0104 .0118 - - @
(.31) (.26) (.30) t
g$l.abor-intensive .
Winter Crops -.16 -.0036 .0002 -.007 - -
(.0%) (.002) (.07)
Feddans/Tractor -.22 -.0081* -.0082 - -.0086** -
{.330) (.332) (.347)
Mechanized Index -.26 - - -.0585 - -.0786
(.17) (.23)
$Emigrants .04 .0035% .003 .0029 003 7** .004**
(.315) (.296) (.286) (.46) (.40)
sLandless and
Small Holders .24 - .0171 - - -
(.29)
Man-land Ratio .33;t 1.877%* - 2.034*% 1.6982* 1.788*!
(.43) (.464) (.387) (.41)
Constant term 1.168 1.034 .6166 1.778%* .996
RZ .517 .4597 .41 -

.445

.466



Table 2 THE RELATIONSHIP BETWEEN LABOR REQUIREMENTS AND LABOR.AVAILABILITY
AND OUT-OF-SEASON WAGES

Partial Regression Coefficients (1)

Variable r _
1st Func. 2nd Func. 3rd Func. 4tk Func. 5th Func,
% of Vegetable Area LA3%* .039%%* .045%* .Cl99 .O500** .035%*
(.22) (.35) (.162) (.41) (.29)
$ of Labor-intensive
Summer Crops -.34 -~.G06 ~.0076 -.007 '
(-.181) {(-.231) (.21) »
$of Labor-intensive ' -
Winter Crops -.18 -.004 -.0003 -.0075 !
. (-.05) (.0035) (.c51)
Feddans/Tractor .38%* - .0095%* = .01l%* -.0096%*
(-.451) (-.471) (.451)
Mechanized Index L43%% -.1098** -.109*
. (.371) (---371)
% of Emigrants .04 LOD4S** .0C38* .0042*% .0039x%* .0034**
. . (.521) . {.441) {..485) (.45) - (.313)
% of Landless and
Small Holders .330* .C14
(.28} )
Man-land Ratio . .Hl3wx 2.027%* 2.136%* 2.055%* 2.15%*
{.541) (.571) (.551) {.574)
Constant term 1.621%* 1.731* 941 1.247* .038
r? .628 .481 .588 .611 .559

(1} Figures in parentheses.are the standardized partial regression coefficients
* significance at .1 level
*=x sgianificance at .no5 level
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Annex F: Eveluation of Field Cultivators.
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FIELD CULTIVATOR TEETS iN SAKIA

Jue, 1984

I. Lntroduction

A large per cent of the primavy tiilage conducted in Egypt in
the past few years has been acccmplished with a chisel implement that
was manufactured by the Beiiera Company or one with a very similar de-
sign.  This implement does an acceptable jub of tilling the surface
10-15 cm of soil with two or three passes in different directions.
1f mechanical planters are to be employed secondary tillage is re-
quired to reduce the size of soil clods left by this chise' implement
in order to obtain satisfactory coverage of crop seed, 1t is recog~
nized that the draft required by this chisel fmplement is rather high,
and if the implement is not used for at leastc three different passcs
ali ;[ the surface soil will probably not be broken up and as a result
all of the existing weods witl not be Kibled, Pt has been known
through pﬁst expericnce and/or review ol researeh literature that
changes in the design of this chisel fwpicment can resuli in an im-
plement that wi;l require less energy and lewer puasés of the imple-

ment to accomplish an equivalent or better job of citling soil.

Two diflferent implements were desipned and construcved in an
erfort to develop one that will do at least as pood or a better job

than the commonly available chisel fmplement, An Attempt was made
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to design an implement that will breakup all of the surface layer of
soil in one pass with less energy and that can be manufactured locally.
One of these new implements hereafter referred to as the " Moustafa "
was designed by staff members of the Alexandria University Apricultural
Engineering Department. The other ene hereafter referved te as the

" TTS " was designed at the Ministry of Apriculture Tractor Test
Station in Alexandria. Both of these iwplements were designed with
wings or wider peints than arc commonly considered a chisel and
therefore more nearly £it the description of a field cultivator,

For this reason throughout the remainder of this report they will be

referred to as a field cultivators. Both implements were fabricated

in the Tractor Station machine shop.

In an effort to evaluate the effectiveness of these two new im-
plements field tests were planned to compare their performance with
that of the Behera chisel. A fourth implement, itmported [(row bngland,
that shows high promise of fitting the nceds of Epypt in primary til-
lage was included in the planned tests,  This implement consists of
springtines that are spaced close cnouph that it also is called a
field cultivator, Manufaccurers oi this type of implement elaim that
an additional factor to soil breakup is added throupgh the coil springs
that produce additional oscillations due Lo didferences in goil
strength, The Sakha Experimenc Station was selected for the test

location because 1t contains some of the more difticall soils,



II, Test Objective

To conllect valid test data chat will perhaps be used as a basis
to select the field cultivator thet is most suitable for Egytian

conditions and chat can be manufactured localiy,

(11, Pest lans

Two saries of tests have been plamned - one series will maintain
a constant depth of operation at differvent speeds of operation and the
other seriues will maintain a constant speed at diffecent depths of
operation. Different speeds selected were 3, 6, and 9 km/hr while
aperating at a 15 cm depth. The different depthys selected were 10,
13, and 16 cm while operating at a speed of 6 km/hr, brawbar pull
will be measured wich a hydraulic dynamometer located between two
troctors.  Ten replications will be run lor each test.  Soil bulk
density and moiscure sampius will be taken before tillage at 10 ran-
domly selected locativns across the test arca, and af cach location
samples will be taken at three different depths, surface, 10, and
20 cu, Resistance to penctration of a cone ponetrometer betore
tillage will be measured at 20 randomly selected locations throughout
the test area. As a measure of change in soil volume due to tillage
1o siurface elevations across a pass cilled at b km/hir will be measured
reiatively to the original soil surface. Then all soil that has been
disturbed by the implement will be removed o Jetermine the contour
of s0il at depth of tillapge and to determine the exact area of soil

disturbed by each implement. To determine the effectiveness of cach
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implement with fesﬁect to soil breakup a phctoﬁraph will be taken of
a 10 cm square grid placed on the tilled surfoce; one photograph of
each implement operating at 6 km/hr will be taken in each replicatien,

cr 40 photographs.

IV, Experimental Desipn

A randomly complete block desipn will he usced for implement force
mewsurements on 10 blocks or replications. A complete test will con-
sist of one pass of an implement for a distance of approximately 150
meters. This 150 meters will be diveded into three equal parts for
the three different speeds of operation whicn will be randomly located

within the threes parts, Fig. 1.

V. Test Procecdure

Forty plots were stuked out for Series 1 tests ( constant depth
of cperation at three different speeds of operation ). Width of
each test plot was thiree meters and the leppth was more than 100
meters which was quite adequate For condocting the tests, Pue Lo
a very dry condition in the surface 10 - 12 ¢m of soil it was im-
possible for a person to push the Soil Test Peoetremeter ol a constant
riate sc these measurements were not made.  Also due wo a dry-hard
surface soil condition it was very difficult to take accarate samples
for bulk density and moisture content so only live samples were taken
rhndumly located acruss the test arca. AL Four dmplements are ihree-

point hitch mounted,  The hydralie dvrawbar dynamometer used for measuring
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draft required that it be mounted between two tractors. A Ford 4600
was used to mount the implements on and this system was connccted to
the drawbar of a Ford TW 30 by the dynamometer aﬁd chains. The

Ford TW 30 had sufficient power and weight that wheei slippage was very

low which permitted close control of speed of aperation.

Belore tests wich each implement were initiated the implenent
was mounted on the Ford 4600 and cavefully adjusted for normal operat~
ing orientation in all directions. Due to soil conditions it was
decided that a 13 cm depth of operation would be more appropriate than
15 ecm. Each implement then was positioned or a plane surface and the
depth wheels were adjusted for the 13 en depth, Unfortunately depth
wheels were not available for the British cuitivator and the Ford
4600 depth control system was not adequate td maintain constant depth
so data for this implement will not be included in the report.  On
an orea of soil adjacent to the test aves the team of two tractor
drivers and dynamometer reader simitated test runs until a good
coordination of procedures was developed.  Then the TW BQ tractor
was calibrated tooperate at 3.4, 6.4, and 8.8 km/lir for convenicnce

rather than 3, 6, and 9 km/hr.

The randomized tests weve then couducted according to the plan

in Fig. 1.  There were only two implement Failures during the entire

test, one bolt was sheared on the Moustafa unit and one sct of sweep
wings on the Tractor Test Station unit closed o a certain extent in

a very hard soil condition, Al three sweep units were carried tu

a local shop which welded a rectangular steel bar hetween the wings



and this proved adequate during the remainder of tests. It is be-
licved that a better quality steel of the same dimension as the
present wings would be adaquate without the added steel support bar.
Approximately 90 kg of weight had to be added to the Behera inplement

in order to maintain depth of operation,

Photographs with the grid were taken Lo determine size of soil
clods on the surface. Resistance to penctration with a drop type cone
penctrometer were taken on two replications of cach tool to a 25 cm
depth before and after tillage to determine if the implemenis caused
any soil compaction below the depth of tillage. Plot stakes were
inadvertently removed before distrubed soil contours could be measured,
Several irrigation drainage ditches between some off the plots nude
accurately re-establishing these plot stakes questable so thes2 measure-

ments ware not taken.

All of the available land arca was used for this first series
of tests that were proposed with depth held constant for three differ=
ent specds of operation.  The procudure of these Lest onee they were
initiated went smoothly and there wis no reason to not cipect that
the data were valid and would accurately classifly the implements.
Due to the time required to located another arva ol soil and to conduct
tests of the proposed s:zcond series it was decided to postpone this

work uncil a later date,



YI. Discussion of Data

Table I contains actual readiags obtained from the dynamometer
dial indicator as tests were run. The soil surface was very hard
and dry so the value Tor rofling resistance that was read lrom the
dial Indicator was only 50, This reading was valid Tor all imple-
ments within the accuracy of reading the dial, The dynamometer
calibration factor is 1.76., Hence, implement draft = ( dynamometer
reading - 50 ) 1,76, Table II contains the same data as Table 1§
but the data are arranged in a different order for better visual
comparison, It is noted thuat with the exception of a few wild vatues
data variations between replications ave normal for a heavy clay soil,
One note of interest is that at all threc speeds of operation data
for tool II tended to be rather high for the last four replications.
There was no obvious reason for this during tests so there {s no ex—

planation since this did net occur with implements 1 and I1L.
.

Tahle 11U contains data of Tabie i exeept the dynamometoer cead-
ings are converted to draft by the cquation " Draft = 1,76 ( bynamo-
meter Reading = 50 ), Further, since the fmplemcats werd not the same
wideh these data were calculated on the basis of | meter width of til-
lage so they car be compared divectly.,  Teble IV shows Lhe average
draft per meter width of implement for the I yeplications at the three
speeds of operation.  The Bebera fmplemece (1) is widely used in
Epypt and draft requirements for it will be used as a basis to compare
implements 11 and TiI,  Table V is prescated For casy comparison, and
the dralt requirements for implement 1ois considered Lo be 100%. Numburs

Tor dmplements L1 and 113 are ratios ol their respective draft to that
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for implement I at the thres different speeds.

Figure 2 is a photograph of the area before tests. Figures
3 and 4 are photographc of a 10 cm grid pluced on tilled soil for the
three imploments. It was thought based on visual observations during
rests that there was very little difference in soil breakup for im-
plements 1I and IlI, especially at the two higher speeds of operation.
Further, in certain replications implement 1 anpeared to do a little
more breaking up of clods than IT and TT1 but this cannot be seen in
the photographs of Figures 3 and 4. This is » montmorillonitic soil
and it was in a very dry state within the surface 10 em, During
a drying cycle of this “ype of soil high stresses are created due
to shrinkage which forms cracks and develops various sizes of very
hord cieds. Tillage tools of the type used in these tests that cause
soil structural failure primarily by compressive forces are limited
in ability to break dowi soil clods of this nature. In general there
were no great differences in soil pubverization caused by the three
implements when operating at 6.4 and ut 8.8 km/ur,  When operaiing
at 3.4 km/br implement T did a bhetter job ol breaking up soil Lhan did
impiements 1T and LTl because ol a greater prrUUQh anple of the part
of the tool that contacts the soil. tmplement L1 should he operated
at a minimum speed of 5 = 6 km/hr.  All three implements did a better
job of breakiag up soil clods at the higher speeds but this was accom=
panied with an increase in draft, Table 1V,  Henee, if tiactor power
is available wo operate at the higher specds consideration should be
piven Lo the relative gcunomivs. Soil Lilled by ¢ither of thw three

implements will require secondary tillage but higher speeds will reduce
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the amount. MHigher speeds will reduce cost of labor but will in-
crease the quantity of required fuel. Another [actor to consider
is that implement I required considerably higher draft plus it must

be used two or three times to break up all of the soil layer.

VII. Conclusions

1. In general there were no great differenves in ability to break
up the seil clods between the three implements, especially at
6.4 and 8.8 km/hr.

2. The TTS implement ITI required 60Z as wmuch draft force as did the
Behera implement I.

3. The Moustafa implement 11 required 79, 72, and 707 as nwuch draft
force as did the Behera Implement 1 at operacing speeds of 3.4,
6.4, and 8.8 km/br respectively.

4. Depree of soil breakup increased with speed for all three imple-
ments but the draft also increasced with speed.  Increase in
speed from 3.4 to 6.4 km/hr requirved 14, 5, and 117 increase
in draft for Tmplements 1, I, and 111 respectively.

5. When soil is as dry and as hard as in these tests the operating
speed of 8.8 km/hr was excessive [or continuous field operatior.
but all implements performed well at 6.4 km/hi,

6. The TTS implement I11 should he operated at & minimum speed of
5 = 6 km/hr,

7. ‘the TS implement IIT shows high promise that it can be developed
to give considerable advantage over those of the common chisel
implement.  The TT§ vill breakup the entire soil surface with one

pass and with less draft,
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8. Onc development that is needed but not necessary is to use a better
quality steel such as a 1050 or 1040 series that can be heat treated
‘to a hardness of Rockwell C 40-44. Alternatives available are make
the tool smaller, use thicker steel, or use a lateral ﬁrace between
the wings.

9. Another development opportunity is to use different configurationg
of the implement so skctches of two different possibilities are
attached. Sketch I offers several advantapes such as any imple-
ment should be designed to keep tractor wheels off of tilled soil,
the sweep units afe smaller so local steel can be used, and the

entire implement can pe manufactured locally,

1t should be noted that the present unit is not constructed as

.

it was originally designed. ‘The wings and chisel point are supposed
to be bolted to the standard sc they can be replaced when worn ouc,
and the standard shape’is more complicated than need be.  Also the

standard should be attached to the toolbar with shear bolts.
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Plot | Tool ' Speed - kimn/hr Plot | Tool Speed - km/hz
te No Dir, ' of Travels No No Dir. of Travel-p
1 1% 3 9 6 21 1 3 9 6
2 4 3 9 6 22 2 9 6' 3
3 3 9 3 6 29 4 g 6 | 3
4 2 9 3 0 24 3 9 76 3
5 1 3 6 9 a5 3 9 6 3
6 4 3 9 6 26 1 3 6 9
7 3 6 3 9 27 4 269
8 2 g 3 6 28 2 6 9 3
9 4 3 8 3 29 2 2 6 9
10 2 9 3 6 30 4 3 6__ 9
i1 3 16 s | o3 19 6
12 1 3 9 0 32 1 3 6 Y
13 4 3 9 b 3 ! 9 3 6
14 1 3 6 9 34 3 Y 3 O
15 3 9 3 0 35 K O 3 9
16 2 6 o 3 36 4 [ 3
17 4 9 3 0 17 i o 3 v
18 2 9y 6 3 18 2 9 o1
19 1 38 9 39 3 6 39
20 3 6 9 3 40 h Y 3 6

% Tool wumber designazions are as Follows s Behera Y Tiue Chisel I,
Moustala IL, 118 - 111, British Sprinptine tv,
Figo 1. andomizn?ion chart for test layout with three different apeeds
ol operation.
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Fig. 2. Surface conaition of the area in Sakha before field culti-

vator tests - June, 19¥4,

Average Measurements of Soil Condition.

Depth, cm M.C. B.D., gm/cc
0-1 7.7 1.44
10 - 20 21.0 1.31

20 - 30 25.4 1.30
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Behera 9-tine chisel,
Implement I.

Moustafa field cultivator,
Tmplement. II.

TTS Field cultivator,
LInplement ITI,

Fig. 3. Photographs of a 10 cm grid to show soll clods after field
cultivator cuests in Sakha, June 1984,



Behera 9-tine chisel,
Zmplement I,

T
) g?y‘ Houstafa field cul-
ﬁ & tivator,
aﬂ' Imlement II.

‘TT5 Field cultivator,
Implement III.

Fig. 4. Photographs of a 10 cm grid to show soil clods after field
cultivator tests in Sakha, June, 1984,
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Table 1

Field Cultivator Tests in Sakha - June 1984
Data shect for measured Dyn, Readiaps*

Behera Chisel I; Moustafa II; TTS ILY; British IV**,.

Plet | Tool Dyn. Read. 'lot | Tool Dyn. Read.
No NoJ 3.4 km/hd 6.4 km/hn 8.8 km/hy | No. | No.J 3.4Km/hir 6.4Kn/he 8.8Ku
1 1 700 900 900 21 1 1100 1250 1300
2 22 2 ~ 400G 450
3 560 600 750 23
4 2 650 660 700 24 3 61Y) 550 500
5 1 1000 1100 1150 25 3 500 550 600
6 26 1 1050 1250 1350
7 1 3 500 550 600 27
8 2 | 500 600 700 26 | 2| 800 950 1000
¢ 29 2 800 850 900
10 2 650 650 700 30
11 3 500 650 650 31 3 650 750 750
12 1 1050 1200 1200 32 1 1050 1100 1300
13 33 1 1100 1200 1350
14 1 1100 1250 1300 34 3 500 600 650
15 3 500 600 650 35 2 800 8450 950
W [ 2| 450 550 | 600 30 ’
17 37 L 1100 1250 1350
18 2 600 650 650 38 2 150 800 450
19 1 1050 1200 1750 39 3 450 500 650
20 3 550 500 600 40

S Rolling resistance of a dynhamometer reading of %0 was constant
for all tests,  Actual drafc required Lo rupture the soil was =
(byn. reading = 50 ) 1.76.

*% There were to desth wheels for this implemant so tests were canceled.

he
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Table Yi

Field Cultivator Tests in Sakha - June 1984*,

Dynamometer Readings **,

Rep. 3.4 xm/hr - Dyn, Read. itep. 6.4 km/hr - Dyn. Read.
1 | It 1 i 18
1 700 650 560 i 900 660 OO0
2 1000 500 500 2 1100 600 556
3 1050 650 500 3 i200 650 650
4 1100 450 500 4 1250 550 600
5 1050 600 550 5 1200 650 5G0
6 1100 -= 600V 6 1250 400 550
7 1050 800 500 7 1250 950 550
8 1050 800 650 8 1100 850 750
9 1100 800 500 9 1200 850 60"
10 1100 750 450 LO 1250 800 500
Ave, 1030 667 531 Ave, 1170 696 585

Rep. [ 8.8 km/hr - Dyn, Read.

I I1 11 * ‘There were no depth wheels for
| 900 700 750 the British implement ( IT ).
2 1150 200 600 amd tests had to be canceled.
3 1200 700 050 A% Width ol implements were
4 1300 GOD 650 Behera 1= 2,6 meter
5 1750 650 600 Moustala 1= 1,6 meter
O 1300 450 500 TS 11l = 1.6 weters
7 1350 1000 600
8 11300 900 750 Bralt = ( bDyn. Read - 50 ) 1,76
Y 1150 950 650 where 50 is measuced rolling

10 1350 3850 650 resistanve and 1.76 is the
o calibration lactor,
r\VL‘. 12945 750 640
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Table I1I

Field Cultivator Tests in Sakha - June 19&4 *,
braft ( kg/m width ) — Implement Operating at a Depth of 13 cm #%,

Rep. 3.4 km/hr  Syeed || Rep. 6.4 km / hr Speed
No. 1 17 111 |{Mo. 1 11 111
1 572 | 660 | s61}f1 748 660 | 605
2 836 | 495 | 495 |2 924 605 | 550
3 880 | 660 | 495 1|3 1012 660 | 660
n 924 | 440 | 495 |]46 1056 550 | 605
5 886 { €05 | 550 |5 1012 660 | 495
6 924 | -=-| 605 |6 1056 385 | 550
7 | 880 | 825 | 495 (|7 1056 990 | 550
8 880 | 825 | 660 ||8 924 880 | 770
9 924 | 825 | 495 |9 1012 830 | 605

10 924 | 770 | 440 {ho 1056 825 | 495

Ave. | 862 | 676 | 529 [ hve. 986 710 | s88

ch.' 8.8 kn/hr _ Speed * Therc were uo depth wheels for
. ! L8 23 the British impiement ( IV )
! 748 718 770 and tests had to he canceled.
2 Y08 75 605
4 1002 715 *b60 *%  Width of implements were @
4 100 605 0H0 Sehera | = 2.0 weters
5 1496 660 605 Moustafa i1 = 1,6 metuers
6 100 | 440 | 495 TS I = 1.6 meters,
7 L144 | 1045 605 Dealft = ( Dyn. Read - 50 ) 1.76
.H t100 925 770 where 50 is the rolling resistance
’ L1 990 660 and 1,76 is the calibration factor,
10 1144 | 880 | 66C

Ave, 1096 770 545
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Table IV

Field Cultivator Tests in Sakha - June 1984,

Average Dralt, kg per m width at 13 cm depth of operation, [or 10 repli-

cations,
taplement Speed of Operation Km / hr
Name & No, 3.4 0.4 8.8
Sehery - 1 862 986 1096
Moustafa - 1I 678 710 776
™s - Il 529 588 649

Table V

tield Cultivator Tests in Sakha -~ June 1984
Ratios ol Draft Requirements for implements T and T Based on that

for fmplenent [,

lmplement Speed ol Operation = Km [/ hi
Name & No. 3.4 ] bod 8.8
! 100 | 1w 100
11 079 | 072 {070
111 0.61F 0,60 | 0,59
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Proposed TTS Field Cultivatov I - 60 lip Tractor , June 1984,

NOTES ¢

sca le = 140

Maximum depth of operation = 15 o,

Optimum speed of operation = 5=6 km/hr

Recommended tractor = 64 hp

The above sketches represent a complere cycle which is
repcated until a field has been vompletely tiiled.

This pattern of tillage was sclected to prevent tractor

tires from recompacting tilled soil.
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Proposed TTS Field Cultivator II - 80 hp tractor, June 1984,

W

Recc nmended Tracktor = 80 hp

For 60 hp Tractor remove 2 front sweeps.

Maximum depth of operation = 15 cm.

Optimum speed of operation = 5-0 km/hr

One objection of 6 zweeps is that in heavy weeds the

2 front sweeps may clog up.
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Annex G: Wheat Threshing Evaluation: Behera Thresher,
Deutz-Fahr 980 Combine, and Fortschritt Conbine,

1. Behera thresher
2, Duetz-Fahr 980 combine
3. Fortschritt combhine
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TESTS WITH A DEUTZ FAHR MY980 COMBINE IN GIZA 155
WHEAT ON THE SAFT KHALED STATE FARM MAY 1584

I. INTRODUCTION

One of the Mechanization Project owned Deutz Fahr
combines was operating in Giza 155 wheat on the the Saft
Khaled 5tate Farm near Etay E1 Baroud. The wheat was:
hand planted, approximately 120 cm high, had made a good
yield, and there was very little lodging. There ware
few needs present except cn the irrigation ditches and
harvesting conditions were good except the grain moisture
cointert was rather low, 10%. The combine operator was
reasonably good and had had 11 months experience.

I1 OBJECTIVE

To determine the total grain loss from combining and
bagging the harvested grain under normal farm conditions.
It was hoped that a baler would be made available so that
straw losses could be measured but this did not materlial-
jze.

117. TEST PROCEDURE

1. The combine cut one or more passes around the field
edges so that area harvested for each sample could
be measured accurately.
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Twenty 1m2 samples were taken at random locations
over the field. A wooden frimz was used and care

was taken in sample location to insure that the
entire field would be represented. A small laborer
hand cut each sample ciose to the ground and place-
ed each sample inua different grain bag to prevent
losses during transporting. A1l of the samples

were taken to the central grain bagging area and
weighed. A small laborer nhand threshed and hand
winnowed each sampie. Finally the clean grain of
each sample was weighed. The data were examined

that right at the hotel and it wes realized that some-
thing was wrong because the losses were too high.
Upon checking the scales the next morning it was de-
termined that the movements were dragging and not
weighing properly. It was later determined in a shop
that one of the knife edges was not properly placed.
Unfortunately that grain samples had been destroyed,
but fortunateiy approximately one fourth of the field
had not been combined sc more camples were collected,
threshed, winnowed and carried to Cairo to be weighed.

For each samplz of Lhe first 19 the combine harvested
four passes across the field and then travelled to
the central bagging and weighing station to unload.

A normal Tarm crew was used to catch the grain in bays

as it was discharged from the combiue. After the grain
had been unloaded this same crew weighed the grain into
bags of 104kg. Care was taken to coilect grain for each
sampie that was accidentally spilled onte a canvas locat-
ed under the combine discharge chute.

During the time that the combine was unloading two

people measured the area of wheat that had been harvested
for that sample. ’
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6. A tota) of 19 samples were hai-»sted from this areea.

7. An additionzl four samples of approrimately one-hailf
feddan each were harvested from the adjacent arca.
The same procedures that were used to collect the
first 19 samples were repeated to collect these four.

IV.DISCUSSIOR OF DATA

Table 1 centains dats for the ]m2 samples that were
taken to determine grain yield befure harvest, Note that
there was more than 100% variation between the lTightest
and heaviest samples in the columns for grain plus straw
and alsu for grain. The seed were planted by hand and
.considerable variation is to he expected but not this
much. Plant population varied widely from area to area but
visual observation did not reveal such a large variation
in yield as did the measurements. The average calcuiated
yield for grain per feddan was 2,020kg. Moisture content
was rather low at 9.86%

Table I1I cﬁntains data for grain actualiy harvested
by combine for 23 different samples, over an arez c¢f 7.8
feddans. The lowest yield harvested was 1424.1 and the
highest was 2112.8 kg/feddans. Hence, the highest yield
was 48% greater that the lowest. When flood irrigation is
used it is common to consider that 1 fed=4,000m2 and this
value was used in all calculations. Again the differences
in yield were greater than was obvious by visual observation.

Base on the yield caiculated in Table I from the 1m2

samples
grain losses varied from a-4.6 to + 29.5%. It is difficult
to pinpoint the reason for such large variations unless it
was due to plant population. The combine operator, weighning
crew and all other personnel used tc make measurements were
the same for all tests. Adjustments on the combine apbéar-
ed to ke good. If there were errors in measurements the

most likely source was due to the very low quality of scales
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available. The 1m? samples wore weighed with new set of
butcher type of scales and the large bags of grain were
weighed on a well used set o7 platform beam type scales
furnished by the farmer. Before tests were started each
set of scales wa: carefully balanced and they seemed to
be operating properly, so if they were in ervor the error
should have been consistentiy high or low but not alter-
nating high and low as the data do.

Although values in tha grain loss column may vary
widely they do not vary more thah the Tm? samples do.
The average loss of 13.77% is a little higher than it was
expected to be from visual observations. One might sugges:
that more Tmz samples would improve tha quality of data bu
this is not necessarily sc since there is so much variatio
between the 1mZ samples and also the combined samples, the
only way that more yieid data could improve the results
~would be to take sufficient 1m¢ within each combined sampl¢
érea. That is , relate the yield nf eack combined sample
to that of LG samples taken within that area only. It is
in general thought that the average ioss grain of 13.77%
is too high. Harvesting conditions were good. '
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1 meter Square Samples to Determine yield Before Harvest
Tests with a deutz tahr combine in Giza 155 wheat on the

e

Sample ) - G raint Grain . Vield per Moisture
No straw-kg | kg Fed - kg Cont. - 070

1 3.0 - .485 1940 10.0

2 K .429 1716 9.0

3 3.4 .65 2660 10.2

4 3.9 .505 2020 10.0

5 3.4 .681 2724 10.2

6 2.5 .329 1316 9.9

7 2.0 420 1680 10.2

8 3.1 .408 1632 11.0

9 3.3 .541 2164 10.0

10 2.5 .584 2336 i0.8

N 3.1 .650 2600 10.0

i2 4,0 305 1220 2.5

13 3.5 304 1456 10.0

14 4.5 528 2112 8.5

15 5.3 .392 1568 10.5

16 2.5 555 2380 9.5

17 3.7 634 2536. 9.8

18 3.0 .433 1972 9.5

19 3.3 .603 2412 9.5

20 3.2 .489 1956 9,2

Are 2.88 505 2020 9.P6

* with flood irrigation 43000 m 2. 1 feddan of usable land
** The s¢ales were determined to be weighing inaccurately orf the last
10 sa&p]es, and anadjust ment faetor was calculated from!the first 10 sampies
A1l sgmples came from the same field |
!
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Table
Gain Harrested By the Deutz Fahr M 980 Combine

Giza 155 wheat on the saft kaled state Farm, May 1084

— R e o e maaee anrtt e e
Sample Arga Grain Harrested-kg Grain loss Moisture
No Harrested m2 Arszof |perfeddan 070 content
S D sample 070
1 14421 660 1830.7 9.4 10.5
2 1462.8 . 668 1826.6 9.6 10.0
3 1340.3 650 1939.9 4.0 9.8
4 1394.1 609 1747.4 13.5 9.8
K 1342.0 515 1535.0 24.0 9.5
6 1386.2 507 | 1463.0 27.6_ 10.2
7 1245.9 535 1717.6 15.0 9.5
] 1157.2 412 1424.1 29.5 9.8
9 1224.6 504 1646.2 18.5 2.5
10 1]17.0 590 2112.8 4. 9.0
n 1117.4 554 1983.2 1.8 9.5
12 1076.1 512 1903.2 5.8 10.0
13 1024.7 515 2010.3 0.5 9.5
14 1007.6 452 1833.1 9.2 8.5
i5 980.8 427 1741.4 13.8 10.5
16 929.0 450 1937.6 4.1 11.0
17 871.% 329 1510.0 25.2 . 1.2
18 832.9 348 1671.3 17.3 1.0
19 1218.8 560 1837.9 9.0 0.5
20 2232.9 933 1671.4 17.2 10.5
21 1644.5 631 1534.8 24.0 10.0
‘22 2228.3 894 1604.8 20.6 a.5
23 2907.9 1148 1579.1 21.8 10.0
Are 7.8 feddans 1741.8 13.77 10.0
* Based on gie!d anergoz befor hgrvest in 7 3ble I and cons{dering that 1 faddan
= 4/000 m.
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FIELD TESTS WITH THE FORTSCHRTTT COMBINE IN

WHEAT ON THE SAFT KALED STATE FARM, MAY 1984

1. INTRODUCTION

One Mech, Project Duetz-Fahrr unit was combining in the same
avea as rthe Fortsceheice, 1t was belivved that beth unite éuuld he
evaluated in four days and the Fortcsehrit! was more cunvcnicnt <0
tests were initiated on it,  This was an unfortunate decision be-
cavse the combine required maintenance a large per cent of the time.
The marhine did net appear tno have been used o large amount but ic

s inoneed of considerable proventive maintenance such as most ol

the drive beits obviously necded replacing and the conveyor chiaing
vither needed adjustments or replacing,  Naad teols on the eachiine

anl i the shop were quite dnadeguatae,

We were told during discussious wich station persomnel that com=
Bining would begin between 8-9:30 A, cach day but the carliest it
bopan was 11330, We started collecting data ahout 1 P, on May 20
but que to the lack of aceoracy i weasuring the area acvtoally com=
Giacd for cach sawple all ddatu collectod this Ciest day had to be
discarded, An eflort was made to insure vhat pore vare was Laken

Poomaking al b test measurenents and penre data was colleeted on May 2t
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3ix combine samples were measurcd but twa of these proved to be

2
preater yields than the yield measured by m™ samples before combining
Hence, there were still gross errors in measurements, May 22 proved
fruitless because the combine cut approximately 100 m before requir-
fge maincenance,  AVter one hour the comhine started aptin but befor
B v&mplutc sample conld be cellected the marhine required Turther
miintenance and this procedure continued 'or the entire day. At
this time we did not have ¢vough data te cevaluace the machine and

the maintenance required cach time were small jtems so we kept

‘hoping to collect data and stayed in the Tield uatil about 5 P,
“The farm drastically needs trained msintenance personnel and better

“shop equipment. ‘Tha combine was finaily operational abouc 12 noon

on May 23 and an area of approximately three feddans was divided into
five test plots. To insure that valid data were collected 1 helped

measure the area combined for cach sample.,  Three sampics were har-

vested without any problem bt the combine Fajled agatin nntthu Fourth
test arca. We waited in the Cield untill 5 1M, when the combine

was transferred ro the shop for repair, The el fort scemed somewnat

hopeless so tests were discontinued on this machine.

this experience has again enphasized & dire need to have test
arca of 100, or better 200, reddans wnder complote Praject control.,
All plans and operations (rom tillage throuph harvest plus all aquip=-
ment most te prepared and operated by Project persomel in order to
abtain valid test and rescarch data at o reasonable rate. A full-
Lime Agr. Engr. Farm manager Living on site will be requirad to insure

that tasks vequired by various machinery testers, developers, rescarchers,
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ete are performed timely with an acceptablu Jovel of accuracy.

11, ‘Yest Procedures

A discussion wos held with the Sale Kaled Farm managing personnel

on the test details to get an agreement For cooperation. 1'm not

sure how many of the details were communicated but the farm manage-

ment

l.

Jid agree to let us make the tosts as follows

One meter square samples were manually raken at random focations
acruss the area to be harvestod Lo represent the crop yield
before harvesting., At Iirst it was thought that § carefully
taken samples would give a pood representation of yield but
preliminavy daca indicated that 10 samples would be vequired,

A small wooden frame exactly 1 a square inside was used for this
purpose. One engineer carefully sclected sample locations aml
then supervised hand cutting ol the wheat elose to the soil,

As each sample was harvested the wheat was put inte o grain bag
to inzure that there were no losses daring varrving them to the
central weighing and theeshing avea, The total weipgiht of grain
plus straw was obcained Tor cach sample, ¢lase supervision was
piven as a small boy ov pirl threshed and winnowed cach sample,
and then the cleun grain was weighed.

The combine cut one pass across the vods of the Fietds to pro-
vide a definive point for measuring the arva of wheat drvested
into each tank.  Then the eombine  prain Gank was completely

empticd,
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The combine harvested a certain area, at first a full tank but
this was later changed to approximately one-half feddan to ex-
pedite collection of data, and then traveled to a central lu—

cation to unload the grain.

During the time that the combine was unloading, the exact arca
ol wheat harvested for that sample was mcasured.

During the time the combine was harvvesting another sample the

preceding sample was weighed into bags of 104 kg cach and the

total weight of grain was determined, At the same time grain
moisture content was measured,

Data measurements on cach sample were asseabled into the form:
‘rain loss = yield-combined,

Miscellancous data were collected such as @

(a) Name and leration of farm, Salt Raled State Farm

(b) Varicty of wheat - Cizo 155

(¢} Specifications of the combine = Fortsehritt, 4.6 w cut

(4} Combine operational paramcelors = |yt pear with full throttle

THE. Miscussion of Data

ATl ol the wheat havvested was very dry, Y-10% mointure contenc,

probably because the Salt Kiled State taew prows wheat Cor geed and

wints Lo make sure that high morsture content does nol cause dantaye

to the grain during storage. A Large portion of the aripginal test

plans had to be canceled becanse of foval comitions mml inexpericnced

puersonnel, For example there were still 100 of the total 400 feddans

stitl to be harvested and the harvesting was already late.  Hence,
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a time and motion study of the combine was sacrificed dne to the extra
time required plus the operator was very inexperienced and the machine
motions were erratic. 1t was difficult to get the combine operator

to follow simple instructions on procedures so that valid measurements
‘vuuld be made for tﬁc ares included in a sample, Smaltl sample arcas
to expedite enllection of enough data scemed to upset Farm personnel
.hucnu5u it slowed the havvest rate. For the same reason an el fort

to cevialuate the Jdifferent sources of prain loss was nat attempted,
Some Deutz Fahr bailers were delivered to Sheikh ahmed at this Lime,
and it was hoped that one could be assembled and made available to

conduct astudy of straw loss buc this did not materialize.

The wheat was Giéa 155 and the height of plant averaged approxi-
mately 120 cem. Plant population was wedium and the prain yield was
generally good. Host of the arcas had only a small ameant of lodg~-
ing undyhurvcstinu conditions were pood.  There was one exeeplion
for the samples harvested on May 23 and notes of chis condition are
included with respective data table, Althouph the grain moisture
content was rather low the crop harvested with very Little shadder,
The combine was operated in Tst gear at tall throttle and haed o width

of cut equal to 4.6 .,

Table © shows the graia yield before bavves: as determined with
10 samples of 1 ow™ cach that were colleeted hy humd, Althouple the
yield for [our ol these samples scem rathor bigh there is no reason
suspect data accuracy because planting was by hawt and plant popula-

tion could have been high,  Data in Teble 11 show the quamtity of prain
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actually harvested by the combine and bagyed for storage. These

data are higiily suspect becanse grain for 2 of the 6 samples cxccéded
the yield before harvest data by nore than 127, The lcss for two other
samples was less than 3% which is not reasonakle. Hence, these data

shawild be discarded.

Tables 1L and IV contain data obtained on o different Yield of
wheat.  Although the number of samples is very smatl due to combine
failure the data are realistic, perhaps because r?sults of the pre-
vious work stressed the necessity of more accuvate data measureéments.,

"
Data for the 1 m™ samples to determine crap yield hefore harvest are
contained in Table TII,  These yields vary considerably but this is
to he expected because the sced were hand planted which results in
larpe local ditfferences of plant population,  Also note the low
yield for sample No.l. This €ield was next to a village that had
Jucks and geese on the irvigation cana).  The first feddan was not
inéludcd in the tests because crop dawage by the fowls was obvious,
and nppnfvntly some damage was proseat fo the §irst sample or o,
Tiris eflect is also reflected in data of Table V.  Note the 15,47
srain loss Tor sample No.l and this war abyious doring conbining due
to severe lodging of approximately a thivd of the wheat.  Also there
;wns 15-207 i the plants badly lodged in sample No,2 which caused a high
toss, but a more experienced operator vould have sived some of these
losses., Unforcunacely there was no choice available of the field Lo

be harvaested, The wheat in sample No. 3 wias in an [denl harvaeer ine
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IV Conclusions

it was concluded that this four days of hard cffort was almost
a zotal loss, primarily because of comhine failures and an inexperienc-
od aperator, Our team did gain some experionce of test procedures,
H0 Qu peepared ourselves to conduct a more Fruitfal serics of similar
tests with one of the Project's Beutz Fahr combines.  Fhese results

arc contained in another report.
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Iﬂkla L

One meter Square Samples to Determine Wheat Yield an the Saft Kaled

State Farm. May 21, 1Yi4.
Sample Grain & Crain Grain Moisture *
: Straw per per fed. Content
No. kg. ke kg A
1 1.7 0.435 1827 10.0
2 1.5 0.320 1344 10,0
3 1.4 0.385 1617 10,0
4 1.4 0.340 1428 9.5
i) 1.5 0.420 1764 1G,0
6 1.3 0.620 2604 Y.5
7 L.t 0.400 1680 v.0
8 1.0 © 0570 2394 1,0
9 1.4 0,480 2010 1.2
[V 2,0 0.655 2751 1,2
Ave, .51 0.4265 1942,% 9.4
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Fortschritt Combine in Wheat on the Saft Kaled State Farm.

May 21, 1984,

Sample Conb i nest Combpined, 1 Vield From Grain
Arga Grain per fod, Table 1 Loss
No_ m” ky Ky ki 7
! 1549 741 1913 1942 1.5
2 1826 1080 2360 1942 -
3 1826 745 1632 1942 16.0
4, 1826 864 1892 1942 2.5
5 1820 997 2184 1942 -
o' | ase2 1831 1598 1942 17.7
Ave, 2% 1043 1931 1942 9.42

;
% 0ne Feddan = 4,000 m" because of surface irripation,

NOTES ¢ There are sceveral rcasons tobelicve that this data should be

discarded :

Fo Arca combined measurements are suspect bocause Jour are
the name and this is anlikelv with an expert operator
where there are irrigation ditehes, ote,

Y, For two samples ol the six, or one=thied of rhe samples,

grain combined exceed crop yictd by more than 127,

J. The entire erew were not Jamiliar with these tests pro=-

cedures and perhaps were not aware of the accuriey re-

quired in measurcements.,
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Table 111

One Meter Square Samples to Determinc Wheat Yield on the Saft Xaled

State Farm. May 23, 1984,

Sample| Grain &, Grain, ] Grain Moisture#
Straw/m per m” | per fed. Content
No kg : kg - ke A
1 2,0 0.330 1320 10,0
2 2.5 0.410 1640 9.0
3 2.2 0,515 2060 10,0
o4 2.3 0,550 2200 49,0
5 2.0 0.375 1500 9.5
6 1.9 0.420 1680 10,0
7 1.7 0.460 1840 10.5
8 1.9 0.670 2680 10.0
? 2.0 0.815 1260 10.0
10 1.5 0.460 1840 8.8
Ave, 2,0 . 5005 2002 .08

PAPER NQ, 8475003

NomSv S p——————————pkC g
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FPorrschrict Convine in Wheat on the Saft Kaled State Farn,

May 23, 1984.

Sample Combined Coinbind Yietd from Grain
< "} Arga | Grain per fed* Table L1 Loss
No, m kg kg kg 7
1 3076 | 1302 1693 2002 15.4
2 2592 | 1142 1762 2002 12.0
3 2750 | 1273 1852 2002 7.5

Combine failed again so discontinued testing

ave | 2806 | 1239 1769 2002 11.6

one feddan = 4,000 m“ because of surface irrigation.

NOTES:  These data are congidered 1o be valid although the number

of samples is 80 small., Tests were stacted From one edpe
S DR BB g .
. , .
of a field and lodging varied across the area. Sample 1

contained approximately 307 scevercly lodped, sample 2 con=

tained 15-207% badly lodged, and sample 3 contained very tittie

lodged and was in a good combining condition,
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BEHERA THRESHER TESTS WI'TH WHUAT [N SAKIA

JUNE , 1984

1. Introduction

The Egyptian-USATD Agricultural Mechanizacion Project was inita-
ged iu the summer of 1980, and the primary objective was to develop
a complete system of mechanization. In order to measure any pregress
made by the Project there must be established a status of the methods
commonly used in 1980 lor cach phase of mechanization, These tests
are an effort to determine the status of the most advanced wheat har-
vesting methods employed by farmers at the time the Project was {ni-

tiated,

I, thjective

To collect test data that will be used as a basis to establish
the status of the most advanced mechanizat ion systoem used by Carmers
for harvesting wheat during the 1980 havvesting season,  The pr{mury
ellort made will be o determine time and costs of harvest plus prain

sl steaw tosses during harvest.



IIT Test Plans

Select a 2.5 feddan area of wheat and divide ic into.zo test plot
of 1/8 feddan each.

Hand cut, tﬂresh, and winnow Five 1 m2 samples randomly located
across ecach test plot to determine grain and steaw yiceld betore
harvest.

lland cut and transport to a central elean area by hand or donkey
cart the vheat on each 1/8 feadan,

Weigh grain plus straw and mechanical ly thresh the crop from
cachh test plot.

Machine winnow, either hand or engine powered, and weigh the
cleaned grain,

Moisture content of the grain will be measured with a field meter
The Bchefu thresher was sclected because it was perlaps the most

readily available to Carmors in 1980,

Local Tarm labor will be used where possible and they will work

in o vsual farm manner, Tiwe and wumbey of Laborors regquired Lo

perform each task will be determined. oty ing, treshing, aul

winnowing operations for cach test plot will be performed. as contin-

uous as pussible to avoid any mistakes ol mixing the crop from dir=

ferent plocs,

IV, Test Procedures

Marea of wheat on the Sakha Experimeatal Farm was selected

Lor tests, in face it was in the same 1ield as the residual tillage
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tests., The'wariety was Giza 157 with a rather, light plant population,
‘and plant height was an average 90 c¢m with no lodging. Giza 155 would
‘have been perferred for tests because of the larger plant but this was

‘not available. There were very few larpe weeds present, cxcept on

the irrigation ditches, so harvesting conditions were ideal.

Une full day was spenc with farmers and laborer managers to try
o arrange For the required local labor and to coordinate the differ-
ent operations of cutting, transporting, weiphing, threshing, winnow-
ing, bagging, etc. It was finally concluded that couvrdinating che
operations to run continuously as sugpested in the test plans was im=
POSSIDle and CNAT SACT1r1CEs woulu nave to be made.  Becanse of the
situation .dysidy Ramadan the people were willing to work only 3 or 4
@qurs»pér day. lLaborer managers insisted that it would only be
possible to cut the wheat one day then transport it the next day
and so on, lence it was apreed that labour be supplicd to cut one
day and to transport it to a clean arca the sceond day and then to
arranpe For threshing aud winnowing later. Twelve picls ol 8 boys
between the ages 10 and 12 years did eut the 1,739 feddans of wheat
ip one day, 3.5 hours. During tﬁis day we cunsﬁlcud with the laborer
managers and | understood that they were to furnish laborers and
donkey carts and next day to transport Lthe wheat to a given arca about
1 km. away, 1n the munntimg things devetoped, not known to wme, that
_Fhu arca selected was on another Favm and we cuald ot use it plus Lhe
:fuct_thut Qu were suppused to supply & tractor and wapgon for transpor=
iinu the whuu;. Also arrangements were made For an enpine powered

winnower Lo be made avaitable the seeond day so theeshing and cleaning

RN T ’


http:ppscfl.hC

could in fact be accomplished the same day as transporting,

The second day 10 girls and 5 boys between the ages 10 and 12
years showed up for work at six o'clock but the deal for the winnower
was not honored, The thresher was stili on vhe only avaitable
wigon so 1 opot up at 3:30 AWM., drove a tractor out to the farm,
pulled the wagon buck to town, spent two hours petting a fork life
to unload the thresher, and then drove the tractee and wapgon hack
to the whent field by eight o'clock. Fartunately the laborers were
still on hand. Az this point things had become impossible and | had
to sacrifice keeping the wheat divided {uto I/8 feddan samples, The
wagon was loaded with wheat and after driving it around for ahout one
hour to lecate a clean areca for threshing and c¢leaning on the same
Farm it was decided that there was not one available within a reason-

able distance that had acceptable access roads.

At this point it was decided that the unly alternative was to
thresh in the rield,  we managed to boveow one eanvas that wag
Larpe enough to place both the theesher and clemer one The {0
pirlts and 5 boys piled all of the o3 Pealidans of cat wheat at the
selected thresher site in 1 he and 45 minntes, In the meantime a
hind powered cleaner was located auwd the owner promised to deliver §¢
plus laborers within one hour.  ‘The thresher was set up and one
sample was threshed but the eleaner was not detiverad that day,  on
the third day the cleaner wis del ivered and the Lahorers showed up -
S0 wWe were ready to start the Lests, | huJ Lvo young cogineers,

Namza Abdel Aziz amd Ahmed Mobamed Ramadin Moma avai Lable Lo supervise
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the coperations and to record data., At first, communications were
difficult due to a language problem but once the engineers understoad

what was required they did an excellent job.

At this time all of the 1,33 feddans of cut wheat was in one
pite. In an efforr to collect some information on.rate of accomplish-
.

ing the difrerent operations it was decided to use a sample size of 100
kg which woutd require from 5-10 minutes to thresh.  ‘Fiwe procedure was
to weigh g sample, measure time réquirvd to thresh it, then measure
time réduifed to clean the grain, and then weigh the grain.  The
ten 1 mz sampies for determining yield betore harvest were collected

at 10 randomly selected locations over the 1.33 feddan area before the
'crup Qus cuk,. wain plus straw for each of these samples were weighed,
cach sample was hand threshed in a closed bag, and then the prain was
hand erarated and weighed. Two full days were required to process

all of the 1.33 Seddans of wheat and then the last sample had to be

large, 757 kg.

V. Discussion ol bata

Moisture content of the grain ranged from Y-10%.  Table | con-
tains datu‘for the 1 m; samples that were Liaken to determine the cerop
yfuld hcféfe harvest, Thu Fact that weights ol che different samples

tare quite variable is not alarming because this particular area of land
hadly neceds lvveliﬁu and is very difficult to irrigate,  This was noted
last yédr‘dhring thé tillage tests for a cotton crop.  With chis ‘much

variation in land conditions a larger numher of samples would be desir-
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able, but it is believed that the average value accurately reprezents
the true crop yiéld. Sample locations were carclully selected ran-
domly to cover the entire 1.33 feddans harvested, From Table ! {t

is seen thac the yield of prain was 232.5 gma/mz. With flood irri-
pation jt is common to consider hJMX)luz per feddan of crop land,
henee the grain yield before harvest vas 950 kp/reddan whiech is racher

low, lo fact the straw yiceld was also low at 1,390 kp/reddan.

Table TI contains the results of 26 samples of wheat that were
threshed with the Behera machine. The thresher was manned by one
large boy to feed and two small boys to help weigh samples of grain
plus straw and then to place the crop in reach of the feeder before
threshing was started. A 4600 Ford tractor was used to drive the
thresher at 900 r.p.m. so the available power was more than adequate,
A Behera Company representative said the reconmended speed of opera~
tion was 800-1,00 r,.p.m, AT ol the wheat was threshed in 3.7 hours
actual operating time or the rate of production was 907 kp/ue, Nute
that it required threshing seven samples Lo pet che erew coordinated
and working at a norvmal rate, I osamples 8=20 are considered the rate
of threshing was 958 kp/hr which sti)l vas inliuenced a little by
starting and stopping each sample, Heneo, with continuoas operation
and normal threshing the capiacity of this miehine js roughily 1,00

kp/hr,

The winnower or cleaner used was a hand powered type that was

rather old but it was in good operating condition., No one knew the


http:kg/f'edd.a1

- 27% -

the manufoactursr's nam2 but the cleaner was produced in LEgypt. One
grown.nen powered the machine and three prown vomea fed naterial iato
khe clegnar amd hand sieved out the small chaff, ‘This was a well ex-
perienced family grew =zo the data should be representative. Time
roauired to clopn the 3,357 kgs was 8.13 Lrs or the rate of work yas
W13 kp/hir. this time was influenced by starting, stapping, and
cleaniog up the scatteved material aftei cach sample, so the large
snmple‘Zb is g pood measure of the normal on the Farm operating ma~
chine cdpacity, 473 kg/hr. Hence, this machine and crew cleaned the
grain at one-half the rate that the Behers machine threshed it. No
measurements were made of the time to weigh and bag the cleancd grain
because we didn't have adequate facilities plus the fact that cach
sampleé wasesmalle  Also we wanted to keep each sample seperate uncil
Qd wer supe’ of the correct weight, No measurcments were made of
Straw weight because the only parameter for ioss under these conditions
was how well the straw would be cleaned up after cach sample, and time
involved in che tests was already excessive.  Thresher and cleaner
were placed less than two meters apart on one canvas amd the dust was
q0 bad that cleaning was not starcted wtil threshing of vach sample

had been completed,

The tetal grain cleaned per feddan, Table 11, was 841.4 kg

Total yield of grain per feddan, Table 1, was Y30 kpo  Therelor

930 -~ 841

e XOog = B0l

Total grain loss
Nuring harvesting it was felt that the loss would be higher than this

but these are the best actually obtainable data with the qualicy of

cquipment ghat was available, A set of farmer type platform scales
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was used for larpe samples and a butcher type balance was used for

the 1 ™ samples.

Note iit Tablas 1 and II that the total straw plus grain weight
of the mechanically harvested samples was 8,87 preatee than that for

‘)
the 1 w™ samples

2524 - 2320
2320

X oo = 8,8%

There are two possible explanations [or this,  Firstly, a greater
number of 1 m2 samples may have given a better value for crop yield
before harvest. This is not likely heccause the 10O one meter square
samples were carefully distributed over the eatire 1.33 feddan arca,
and there was a fair degree of confidence in weighing these samples,
The most probable source of the discrepancy was in weighing the 11X
ki samples., As much toose vwheat as possible uas piled on the farmer
type platform scales and balanced by o small boy for cach of the se-
veral weighinps vequired per 1) ku, Atthough the smll hoy was
vontinously cuautioned oa the proper procodures it is possible that
he pot tired and added weight to the sample by slightly pushing down,

Another fact is that knife edges on this set of seales were well worn

and may have influenced tie results,
VI. Summary
O ———— e r——————

Following is a summary ol usceful information that was gainaed
from these tests
Yo The average vate of hand cutting wheat per 10-12 year old boy or

pirl was 0,13 feddan per hr.o  This crvop was 90 em high with a
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tistee Ligue plant posulatien and with no lodged plunts.

Ve dverige rate of phliag che cetwheat in the centern of the

L. 33 Eeduda ared per 1012 kzar ol boy or girl was 0.09 fed/hz, :
At shis vas rather a Light crop amd the maximan distance moved i
g e Been lens Ehon novand , i

Ve B b ¥ e ik o prasdpet foe Wit the BeliGes thresher s

)

)
Bt Lihe of ool plus steiw Crom o aibocknd le witis a crew
af b bagge and T oamall boys,
Ehe gt farm rare of posduetban with @ scandard or commonly

|
tenkbabte hand powered winnowee is 475 ap/be with an expericnced i
ENMW WS ane e 80 pemer Bhe machine and three ladics to feed and '
S hanl adreen ehe skl ehatr,

.
il

e mahmim gotal graln toss to be expocted with this system of
Nadudaing (e .l fhia figure doos not include any estimated
Ltia him 2o Birde, rudents, vte helore harvest scarts, although

ShUY G wips ey LEEY e winibla evidvace ol sach losscs in this case,

vResthons Lo Farther fosts

PR ANON R el B sk ewmp b e dord g Pt nandse ol el R TR

W Dab ot of  fadva vty are nint Lypaval,

s shau T b e by el Dy (U I amd ool by piven Lask .

Vonaeal ek iy Gl vt pmeent, especially Lo wotkhingg, should be

ViEsimat b Ee peie kiew seaslon shon ld be uxed Tor all Laborers

Ry wabloet ing daka s that wich vt thorouphily understanmd

WA WAl ka v EREy and b JEEForont feams can develop a caoordinated

e Bum ol peovadures,
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Behera Thresher Tests with Wheat in Sakha, 1| m“ Samples to Determine

Yield Before larvest.

Moisture content ianged from $~107.

Sample Grain & Grain Straw
No :;;;5 um/mg ;;m/m2
1 450 158 292
2 510 192 318
3 485 157 328
4 625 255 370
5 560 225 335
6 850 365 485
7 740 294 bbb
8 480 229 251
9 460 182 274

10 640 08 372

Ave 580 KB KPR R
Grain & Straw = 2,320 kg/led

Grain "

Straw

920 kp/led

1,390 Kp/red

June, 1984,
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Table IT

Times Required to Thresh and tn Clean Grain from 1,33 fed.

Sample | We,of Crain Time Reauired = min. = | Wt of Clem

Plus straw Thresh Clean Grain

No ke kn
[ 200 14,35 51.00 4o
2 100 8.50 26.67 70
3 100 8.80 17.33 "85
4 100 7.25 16,17 4l
5 100 8.80 15.75 0
6 100 6.17 17.83 6
100 7.92 13.17 31

8 100 5.50 11,25 21
9 100 6.0 12,73 24
10 L0 6.75 15.33 34
11 100 6,42 15.00 26
12 100 6,00 14,38 26
13 100 5.25 14.00 28
L4 100 6.50 12,133 3o
15 100 5.33 10,67 34
16 1oo hoho 10,47 W
17 10O 6,47 .17 19
18 100 6.0 12,25 3
19 100 5.00 11,29 28
20 100 6.5G 12,58 34
21 100 3.50 1,75 15
22 LoV 6.83 12,33 14
23 Lov 0,92 11,58 13
24 100 6.50 13,42 42
25 100 5.83 12.50 13
0 757 5L.33 Y8, 50 290
Total 3357 221.92 487,77 1

Per Feddan 2524 166.74 306,74 841.4
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Annex H: Machinery Manufacturing Introduction to Promote
Mechanization of Egyptian Agriculture.
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MACHINERY MANUFACTURING INTRODUCTION
TO PROMOTE MECHAN1ZATION OF
EGYPTIAN AGRICULTURE

by
A.F. EL-SAHRIGI, Dir., Agr. Mech, Res. Imst.,
Ministry of Agr., Egypt
R.X. BERKY, Advisor, Agr. Mech. Proi. MOA/USAID,
Egypt
R.E. GARRETT, Prof. and Chm., Agr. Eng. Dept.,

Univ. of Calif., Davis

University of Tennessee rnoxviile
June 24-27, 1984

SUMMARY:

An Attempt was made to develop a system for committing
"locally invented or adapted machirery to rational eco-
nomic¢ local manufacture, A thresher-wiqnoygr-gag used

as a learn by doing case study, covering experiences

and suggesting {uture approaches for study. ' Experiences
with the cace study are presented,

Papers prasented tefore ASAE moetings are considered to ba the property of the
Sociaty. In general, the Soclely reserves the right of first publication of such papers,
In completa foimn. However, It has no objection to publication, In cendanaad lorm,
with credit 15 the Socizty and the author, Permission to publish a pz.per in full may be
requasted from ASAE, 2950 Niles Road, St. Josaph, Michigan 46035,

Tha Soclaly Is not responsible for statements or cpinions advanced In papars or dls-
cussions at lls meetings, Papers have not been subjacted 1o tha roview process by
ASAE gdilorial committaes; therefore, are not to be conaldared as relarasd,
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_INTRODUCTION &

In the Egyptian Agricultural Mechanization Project, AID Contract No
263-0031-HHC-001, a swall budget was included for a study of the
feasitility of manufiscturing farm machinery in Egypt with the ides
that local manufacturing would extend foreign exchange, provide the
farmers with more appropriate machinery and technology and stimulate

infrastructure development in the manufacturing sector.

in preparation for making this feasibility study and recommnendations
for stimulating local manufacture to support mechanization, several
case studies in adaptation of known machinery to suit the preseat or

near future economic and social environments of Egypt were undertaken.

A rqview gf literature indicated (4) peneral problem areas to be ad-

dressed.

1. Local ability to accomplish the modifications and adaptatioms
of known machinery and technology to suit the Egyptian socio-
economic en.ironment expected in 1987.

2. Need to preempt further manufacturing and import of farm machinery
into appropriate directions to promote a healthy development of
decentralized agru-support businesses, That is, conserve and
extend locally gencrated investuwent,

3. Potential manufacturing sector and its ability to sbsorb and
regenerate investuant capital for continuous state of art edvance
and catch up,

4, Technical and practiczl constraints to manufacturability im

Egypt.

A eurvey of the existing manufacturing of farm machinery has iadicated
the following points :
1." The manufactured implemcnts are of the simple type e.g. chigel
plows, ridger, agricultural trailers snd a hammer mill used for

threshing.,
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2. Hanufacturing of these machines was started in a public sector
company where there was a defined system of production and then
spread to the private sector workshops where there is no defianed
production system as such, except copying the public sector
machine and in most cases manufacturing without prior prepara-
tion of engineering drawings or the use of appropriate materials

3. 1t is safe to say that until now there are no atandard speci=-
fications for these products and the utilization of existing
supplier industries is very limized, ‘

4, Little basis exists for predicting future demand, price elas-
ticity equations,

5. Import policy, irresponsibie advertising, shortage of competent
sales and application enginecrs combine to make rational de~
cisions as to what agro-systems to modify and which components
to build or buy extremely difficult.

6. Accurate knowledge of rural income distribution systoms is not
extant, re local investmenté, multiplier effects, etc.

7. Existing potential of excess manufacturing cepacity suitable to
agricultural machinery production ranges from job shop layout
to blacksmithy. This allows little potential for achieving
economies of scale, standardization, sales and service network
support, new product development or personnel training which
could lead to inter-industry personnel mobility and rapid
transfer to technology.

8. Centralization of basic raw and semi-finished msterials manu-
facture into urban areas and conmsequent ™ rationing " of vital
manufacturing inputs to rural areas tends to limit vital farmer
input in building sales, service and on the spot new product

development,

In view of these factors it has been decided to develop a system for
modernizing farm equipment manufacturing capability 'in Egypt. To
achieve this an all crop thresher/winnower was chosen as the first
cage study,

o
A formalized critical path network ( CPM format ) was designed to
show the discrete activities of new product development, Since
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‘this was produced partially after the fact, it has been used partially
to justify history and partially as a guide as the exexrcise has become

more complex. The network is displayed as Figure 1. 1.

Because of expediency brought on by overall project timing problems
and pfior history, events 1, 2 and 4 were originally assumed as given
and 6 and 9 skipped. Therefore we-started at 5 and have made numer-
ous lcops from 5 through 13 concerning both machine function, cost

and manufacturability, We have completed three loops to event 20 and
proceeded on to event 24, We have also made some excursions and touch-
ed base up to event 32, Several or more things have become evident :
First, CPM format usually assumes that times can be estimated reason-
ably well, which is. not the case. Second, a substantial training
component in field and laboratory test must be inserted as events

33a and 39a. Taird, the catch up manufacturing Eraining require-

ment will in the early stages require major effort and facilities.

The magnitude of the disciplines is illustrated in Figure 1.I. This
velume of training can only be accomplished by resorting to a large
measure of on the job training. . The case study has obtained exten-~

sive experience in this area.

As previously noted, the only farm machinery manufacturer featuring
production leveis of interest for training purposes is a public sec—
tor enterprise whose agricultural manufacturing represents only a small
part of its incowe., In the short rum it has not proven a good place
for in plant training of future managers and entrepreneurs for farm

tool manufacturing.

To close the gap the MOA is counstructing a Mechanization Institute
and developing cooperation with the Ministry of Industries Design

Center which has closer ties with industry.

Because of time constraints the case studf will in the future proceed
along the lines of designing and projecting the social and economic
impact of a turnkey, one a day threshing machine manufacturing plant.

Hopefully this will be the subject of a future ASAE paper.
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In retrospect the project activities followed the proposed network
quite well so far. Some overlapping occurred because of delays en-
countered in the critical path and consequent slack time development.
As the case study enters the manufacturing shakedown stage the added
complexities of multiple manufacturers and time uncertainties pro-
bably indicate a need to shift from CPM format to PERT format for
easier evaluation and project control, The method is not important
but the productivity of labor in Egypt can only be corrected by the
use of more sophisticated methods of evaluation and control, For—
tunately the investment costs for their introduction is modest and
the educational benefits and probable transfer of technology to

other problem areas is high.

In this paper, experiences with the all crop thresher winnower and
reactions to the combined industrial agricultural research program

are presented.
The paper also presents information about the specifications, design
and field testing of the machine. The miin object of this case study

is to develop a sound system for manufacturing farm machinery.

CASE STUDY: MACHINE SELECTION :

The all crop thresher/winnower was chosen as a case study for three

reasone .

A)agricultural demand B) industrial upgrading comsiderations,

C)illustration of potential economic benefits.,

A) Agricultural demand

Reviewing the mechanization problems of the Egyptian Agricultura

it was found that :

i. The traditional system of threshing and winnowing for the two
major crops, i.e. wheat and rice costs 0% and 51* L,E./ feddan
respectively, ( El Sahrigi and E1 Haddad ). Existing harves-
ting methods keep the farmers busy from 30 to 45 days. This is

* These represent the average cost of 1982
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especially true in the wheat season, evidenced by queuing for
cutting,cranspo%t, threshing, winnowing and consequent deve-
lopment of patronage system which interferes with rational
wechanization development.

ii. Replacing this system by importing combines is costly for
small size conbines ( 90 - 120 L.E./feddan ) where-as for.:
medium size combines ( over 3 mt width: 50 - 70 L.E./feddan ).
Niether is suitable for most of the cﬁltivated area ( about
607 of the area is less than 5 feddans ).

iii.Imported thresher/winnower machines have proven inadequate
for farmers needs.

iv. IRRI thresher/winnower types produced in Egypt by the Catho-
lic Relief Service and E1 Behera Company have very limited
capacity ( 250 - 300 kg/hr ) and therefore one feddan wheat
{ 2.2 tons production ) needs 12 hours of continuous work and
does not chop the straw, Chopped wheat and barley straw
traded for L.E. 69 per ton, i.e. the straw isworth 3.5 times

as much as the grain per feddan. ( Straw/Grain ratio ='2.5:1 ).

Industrial upgrading considerations :

This type of machine represents a sophisticated level of farm

machinery manufacturing technology ;

i. Many moving parts operating at various speeds.,

ii. A reasonable level of production accuracy is needed.

iii.The machine involves application of many industrial techni-
ques, i.e. sheet metal work, forging, casting machining:, etc.

iv. The machine will increase the volume of manufacturing oppor=-
tunities in Egypt.

v. The production of such a machine requires rthe use of a reason-
able number of jigs and fixtures in order that it may be manu-
facturad with an acceptable level of workmanship and rrasonable
cost,

vi. Because it is semi-mounted it would increcase derand for and

usage of locally produced tractors.
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€) Illustration of potential economic benefits to be realized through

local manufacture

Wheat reaches maturity in about 120 days and thereafter decreases
in total economic value. Delays in harvest result in gradually
higher losses during cutting, handling and threshing of both straw
and grain. There are additional.losses due to parasites, bio-
logical transformation lodging, eéq. The total is believed to

be about 1% per day penalty for late harvest, Production and har-
vest costs will remain nearly fixed regardless of delay. At the
same time, there occur avoidable productivity losses due to land
fallow time, If late harvest can be reduced from 37 days average
down to four days through mechanization and the economic value of
the following crop is assumed to be 2/3 that of wheat, it follows
that losses of 337 can be avoided, or 155 L.E. per feddan and above
this the bonus for early planting of the following crop amounts
to 2/3 X533.4X 29/120 which equals B6: L.E, for a total of 241 L.E,
per feddan. To realize this 33 days savings with fixed harvesting
cost, the faruwer must invest in a threshing machine with a windrow
pickup attachment at about 5000 L.E. and a windrowar /mower at 4000
L.E, and another 2500 L.E, for a bagging & transport system for
both grain and straw. The investment payback would therefore

occur at less than 50* feddans harvested.

In addition, side benefits such as the release of land for
planting in crops yielding greater economic teturn, plus 185 kg
per feddan of extra beef production per year could be realized

at a micro economic level.

Reliable estimates for Egypt indicate average grain losses ! about
307 with 287 avoidable, 1In discussing field tests and demonstra=-
tions with village leaders and the wealthy land owners it was dis~
covered that they were at the head of the queue for co-op cwned
equipment, labor,in process storage, etc. This means tha: the
people able to afford the investment in machinery \ud a disincen-
tive to mechanization since the people with small holdings and no
access to investment are the ones who would zuceive the maximum

benefits,partly at the expense of present leaders.

* 11500 T 240.6 = 48 feddan, fig. 1.2,
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The logical solution is of course the establishment, with bank
assistance, of custom operators similar to the U,S, 1944 " har-
vest brigade " concept? This would provide the government

with necessary leverage to control the rate and direction of mecha-
nization and to replace the subsistance agriculture syndrome with

a business sense based on maximizing profits. It would also pro-
vide advertising and performance feed back to the manufacturers

and business experience to the small farmers.

DESIGN CONCEPT

Reviewing local publications concerning simiiar production and knowing

the existing situation, the following guidelines were developed :

1. TYPE: a) Axial flow cylinder and concave system
b) Combination spikes and helical rasp bar with repiace-
able spikes or bars for special cenditions.

2. Three point hitch mounﬁed, standard 540 RPM-PTO driven, trailing
( caster wheel ) for stability at tractor road speeds and ease of
converting into a semi-mounted field combine.

3. Threshing and separation of all major cereal crops, seeds and beans
for year around utility.

4. Optional recutter for dry wheat or barley str;w
a) Max. length of cut straw 8 cm ( average conditions )
b) Average length of cut straw 4 cm ( average conditions )

5. Helical. threshing bar design to promote axial flow threshing across
concaves.,

6. Fully adjustable concave clearance, independent front to rear.
( From 2 cm to 5 em ),

7. Easily replaceable three piece concave with optional opening sizes
and shelling bar design to accomodate varied crop conditions and
facilitate repairs.,

8. Replaceable grain screens for various crop conditions,

MACHINE DESCRIPTION

As a main goal of the present work is to be establishingwmanufacturing

system, only a brief description of the machine is outlined here.
Full description and field performance will be published in a seperate
papec.,

* §e1f propelled combine teams which harvested wheat progressively start-
ing in Texas in May and ending in Canada in September, thus releasing
hand labor for military service.
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Power Required

The machine normally requires at least a 40 PTO horsepower tractor
with 540 RPM., ASAE PTO shaft and category No. 2, (3) point hiteh,
Drive System

Main drive consists of a universal joint shaft and (4) “C" section
Vee-belts. Cleaner drive requires (1) "C" section Vee-belt and
Auger drive (1) "B" section Vee-belt,

Belt Adjustment System

Main drive, matched belts with shaft take up adjustment, Other
belts adjustable for take up using ball bearing idlers pulleys.
Grain Conveyor

150 mm ( nominal auger # ), speed 200 tc 300 RPM ( infinite speed
adjustment ).

Bearings

Relubricatable ball bearings with eccentric locking collars

Power Feed Apron System

Roller chain and slat conveyor with auger type stuffer driven by
mule drive belt from cylinder shaft.

Mounting/Transport

Three-point hitch mounted. Adjustable castored dual trailing
wheel system with castor and camber. 5.50 X 13 rims and tires
are standavd.

Threshine Unit

Hybrid, spike tooth/spiral rasp bar system. 737 @ X 1245 mm,., long
cylinder.  Speed 300 - 1000 RPM. Axial flow operation,

Concave System

Made in three easily replaceable ( with cylinder in place ) sections
of perforated screen construction with spiral shelling bars., (axial
flow promoting, type ). Concave consists of primary, seccondary &
tevtiary separation arcas. Cylinder to concave clearance adjust-
ment variable from 10 - 50 mm,

Separation System

Counter oscilating primary and secondary sieves with adjustable
speed,  Adjustable inlet orifice type fan. Total cleaning area
3.25 mz.
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Frame

E;;;:;ucted of 5 mm high strength rolled angle, structural grade
tubing and plate, all jig welded for accuracy.

Dimensions etc,

Length ¢t 2,59 m

Transport width : 1.85 m

Height over all : 2 m
Weight ( estimated ) : 900 kg
Feeding table hight : 1-1.25 m

Optional Equipment Available*,v(Proposed” )

1. Bagging attachment for grain and / or straw*

2, Power feeding system for crop*

3. Extension spout for truck loading of chopped strawk
4, Special grain screens*

5. (Tailings return auger)

6. (Fines separation screen)

7. (Axial congue adaption kit}

8. (Chaff saver)

9, (Windrow pickup attachment for field combining)

10. (PTO and governor kit for use of truck for power source)

MACHINE PERFORMANCE

Four prototypes were built and tested for wheat and rice. In short
run tests the machine has a normal capacity of 1000 - 1500 kg/hr of
grain for wheat and rice respectively, and has shown sustained outputs
of 700 and 1000 kg of grain for both crops respectively. Detailed
description of these tests is not the subject of this work. Use of

recutter increases power requirement by 607 for same capacity.

ECONOMIC SPECTFICATIONS

1. Locally manufactured content

(a) By weight 98%
(b) By value 90%
(c) Only belts and bearings.are imported
2, Estimated manufacturers break even cost if manufactured at 300

units per year rate = 1700 L.E.

* Already tested



- 287 -

3. Migigwn dpeedring erev required if bagging grain‘and loading straw
ConBiinaualy § 5 peraons,

A Bla yuns vhsoloscence estimated,

A. tApuetiey ts limlted by tractor power, cleaning capacity and ability

B Paai! und l.'-'\n'nhl_'! .

ey e M DEACRTPYION
VERUE Ui pedeasin developsent machiine's perfermance has proven satis-
Fadfidy Khu ankire thresher premanufacture design ( drawings, engineer-—
Wi dpsaifiuaitons, calcvlacions, tooling design, machinery requirement,
sl anding sons breakdown, field test report and ‘assumptions) ig
Ak iad b Logleal oeder ko be ready for competitive subcontracting
#AER daerbus Latn foictrol and learning based on

Lo Shukn pembane manufactucing

) Huvssentally [ntegrated manufacture
! fapbaiat iy Entegraned manufacture

e Appdand i ars gomblnation of 2 and 3

PAhe spprguah G wlearly (o line with the stated policy of the MOA

S daucawad in She pager tlitled Promotion of Agricultural Manufacture
Bk B!

HRen L fierane gl and Kl-todeary 1982 ) and extracted from " Guide-
fined fon Ageienitucal Mechanization National Plan " ( El-Sahrigi and
P taddad wads )y Thie approach will clearly and instantly :
MU Eage Saterdepandence and subcontracting.
fewilva e perdons (n promotion of local products
o Trewefs Rhe Loat benatits of quality control, interchangeability
i ekandardieaton of implements and components

i v Ele dod sscalient vehicle for channeling prototypes of new
ARERAL wquigment, woderwrite tooling prototype case studies etc.,
(MOBE @ requitement for special direct incentives ( oxcept for
aEafepas 3 for Small Scale Induscry,

franada ghe basdae for industrial extensizn to wake loczl manufacture
fmpsEikise with lmport and chus get more " milage " from end user

Hidengivas theough an increased multiplier effect..

Yo Snsonfage deceatsalized manufacturing sales & service network deve-

Viridieetin &,
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HISTORICAL APPROACH VIZ A VIZ THRESHER DEVELOPMENT CASE STUDY

Refering to Figure I and noting that this was to be a case study for

institutionalizing local manufacture and that extensive efforts had
‘been made covering all steps from I through 14 at least three times
during the past 20 years with disappointing results and noting further
that the axial flow threshing system was probably invented in Egypt

and elaborated by IRRI, we startad from point 5 in an attempt to find
out step by step why what appeared to be appropriate technology in 1965

did not serve as a spring board for local manufacturing.

We considered fcur approaches to the harvesting problem namely: (1)
Binder / Thresher / Winnower (2) Combine/baler (3) Seed harvester/
Mower,/baler system and decided that approach (1) had the best chance

of providing a useful case study.

The machine selected as a starting point was the IRRI axial f£low thresher
winnower concept. It was believed to have the desired impacts in Egypt i.e.
1. 1Increased capacity.
2. Adaptability to serial production with standardized parts and stand-
ard methodology.
3. Ability to handle crops with very high straw to grain ratio.
4. All crop harvesting capability alternating on a day to day basis,
5. Capability of stationary or on the go field combining alternating
on a day to day basis.
6. Semi-mounting to support increased rational use of existing trac-
tor inventory.
7. Eliminate the added first cost and the maintenance responsibilities
inherent in the introduction of lightly used new power units,
8. Promote ease of incorporation into a good custom operator system
by means of known imported equipment which would be subsequently

suited to local adaptation and manufactuve.

CASE STUDY METHODOLOGY BREAKDOWN
1. Identify and quantify problems

2, Define objectives

3. Establish priority solution


http:capaci.ty

4.
5.
6.
7.
8.
9.
10.
11.
12,

13.
14.
15.

16,
17.
18.
19.

- 289 -

Propose the top priority solution

Select a machine for remodeling or ‘redesign

Redesign

Prototype manufacture

Field evaluation

Investigation of availability of prevequisite manufacturing inputs
Preparation of cost of manufacturing projections

Projections of demand

Comparison with alternative optionms, i.e. import, reiteration,
delayed production based on total crop capacity, performance, flexi-
bility for all crops, breakage, maximizing tractor use, minimum
straw loss, ability to cut straw etc.

Analysis of prerequisits to low cost local manufacture

Propose possible system for local manufacture

Define a possible system to carry out the specifipd work progrum
for manufacturing the selected machine.

Identify customers.

Determine customer acceptance

Prepare operator manuals and parts list,

Undertake demonstrations and training programs for farmers and

manufacturers
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DESCRIPTION OF PREMANUFACTURING ACIIVITIES, ( Events 32 through 40 in

Figure I ) -

After research prototypes have been built, as well as field and market
e&aluated - redesign for improved performance, ease of field scrvice,
adjustability, manufacturability and lowered cost is undertaken. Upon
completion of this phasé, comprehensive drawings, bills of materiali
detailed cost analysis, process sheets, time projections, and tooling
design estimates are prepared. Manufacture is broken down according

to " depariment " and logical progression from purchasing, cutting parts,
subassemblies, assemblies, final assembly, packaging for shipping etc.,
is designed, including preparation of detailed operators manual and spare

parts list,

The bill of material outlines the required precendence, quality, flow
or work and materials required to produce a certain rate of final as-
sembly, It is designed in format to be coantained as a logical unit

in a word processor program so that it can ceatinually be updated and

reissued to reflect the need and requirements of the users.

The bill of material is keyed to the requirements of the non practicing
engineers, e.g. purchasing agents, transportation and storage agents
etc, However, it is also closely keyed to the engineering drawingé
each of which serves as a system decision point. Each drawving refers
to the next higher assembly which will be the basis for inspecting and
accepting or rejecting'the part. Thercfore, each drawing presents all
the information required for inspectioa and where desired, the process,
machinery and tooling to be used. The desired process is chosen with
goal-appropriate technology in 1987 rather than tomorrow. Wherever
appropriate, information on required jigs fixtures and gages arc specified
on the drawings. It will thus be possible to procure competitively,
tooling and manufacturing information as MOA property. This car then
be loaned or given to other contractors and uscd for similar projects

at a later date,

To illustrate this feature, a portion of the thresher bil) of material
and the corresponding drawings illustrating how each subcontractor be-

comes at once a tool designer, and inspector, a purchasing agent and
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(14)

a fabricator are appended ( appendix I ). All this is being conducted
in a cooperative learning situation within which limited responsibility
and limited but adequate authority are assigned. At every step of
the system network, the problems encountered will contribute to learn-
ing and to record through drawing changes and the learning together

experiences of the participants.

From the above discussion it is obvious that both the bill of material
and the keyed drawings must be kept up to date and all chénges re-
corded and updated. Bill of materials pages and updated drawing
copies must be re-issued on a need to know basis along with the faith-
ful destruction of obsolete file copies. For these reasons it will
be important to restrict the number of need to know files and devote
much effort into experimenting and iuproving the filing subsystem

until such a time as the volume of changes becomes small.
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SUMMARY

The " All Crop Thresher/Winnower /Chopper " case study has uncovered a
requirement for certain changes in the Egyptian farm machinery manufac~
turing system if the goals of the MOA are to be met on reasonable

schedule,

The Agricultural Mechanization Institute may be considered as the proper
vehicle for upgrading and providing the flexibility to deal quickly and
efficiently directly with the subcontractors, thus providing flexibility
and relieving the MOA from some of its adminstrative load. However,

any qualified manufacturing body may assume the responsibility in place

of Agricultural Mechanization Research Institute,

Thus it appears that the " All Crop Thresher/Winnower/Chopper " will
be useful first economically to the farmer and secondly to manufacturer
as a model for studying and modernizing operations. It should be
pointed out that the modernization will be automatic, non arbitrary
and productive regardless of success or failure of the machine ( eco—

nomically ) or parts of the system model.

APPENDIX

The attached bill of material, prints and cost sheet are samples* of
MOA Mechanized Agricultural Research Institute's system to be used
for tooling cost analysis and manufacturing. The main frame is one
of several major components which can be sub—contracted and later as-

sembled along with other components into a complete prototype machine.

r——————

figs. 1.3. through 1.7.



- 203 ~
vaomnzz PRODLENS Q_Llol:

PLAN PROJECTS

e o] 2°TEST FOR CONDITIONS
:' AND REQUIREMENTS

3-PROVIOE SP[CIAL

T INSTRUMENTS

H

‘ $ l “REVIEW TECHNOLOGY

¢ bo-—eTONB,4 USED ELSE WHERE

’

H ro——FROM 13

: )

[

1

H 6-SELECY IMPORT 7-DEFINE OESIGN 8-1DENTIFY FUNDAMENTAL
: EQUIPMENY CONCEPT RZSEARCH NEEDS
:

L

§ _ J5-IMFORT TEST UNIT: FROM 3 16~ DESIGN TIDEVET

H LAB. TEST EXPERIMENTAL UNIT THEORY

H

L]

1

[

3

18-FIELD TEST OM
INSTITUTE FARMS

I1=MAKE
CXPERIMENTM. UNIT
14-LAB. TEST
ANO MODIFY

pomceerrem e m——

16

TO 42—
18-ACCEPT CONCEPT/ 17-IDENTIFY NEEDED
DESION

MODIFICATIONS

MINDRIMAKE ro-uuc« :RECESIGN
ON SITE AND REBUILD
10 15+
2I-EYBLUATE PROJECT .
LYZE (MP
22
T0 42
254 }
DESIG
PROOUETION PROTOTYPL
26-DZMONSTRATE 27 -DEMONSTRATE 24 - MAKE
10 GROWERS Y0 MANUFACTUREAS PRODUCT 10N PROTOTYPE
1013

TO 42

32-DESIGN,
PROOUCTION FIXTURES)

33 ~MAKE
PRODUCTION FIXTURES
34 ~MAKE
|DENONSTRAI’IDN Lotl

1013
38-MAKE
PRODUCT 01 ORAWINGS

39-TRAN
WANUFACTURES

33

36=TRAIN EXTENS
DEMONSTR

37-"! AR OPERATORS
AND MANAGER

40— TRAIN S!’RVIC[ a
PREPAIR PERSOMN

41-EVALUATE
EFFECTS 8 IMPACTS

T01


http:MINOR!M,.KX
http:PRO,0L.MS

- 284 -

Traditional 1 feddan wheat
Harvest 37 days after mat=~

urity

Mechanical 1 feddan wheat

Harvest 4 days after maturity

1. Economic loss of grain =
50.8 L.E. ( 337 X 2,2 tons
X 70 L.E./ton )

2, Economic loss of straw =
125.2 L.E. ( 33% X 5.5 tons
X 69 L,E./ton )

3. Land follow losses = 97,8 L.E,.
( 37 120 days X 2/3 ( 5.5 X
69 + 2,2 X70)

1. Loss of grain = 6,16 L,E,
( 47 X 2,2 tons X 70 L.E./ton ).
Savings = 44.64 L.E,

2. Economic loss of straw = 15.18
L.E, ( 4% X 5.5 tons X 69 L.E./
ton )

Savings = 110.02 L.E.

Sub total 1 + 2 = 154.66 L.E
3. Land follow losses = 11,86 L,E.
( & % 120 days X 2/3 ( 5.5 X

69 +2,2X70)

Savings = 85.94 L.E,

Total Savings per feddan =

24G.6 L,E,

aIm=InaIDEUS
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Fig. 1.3,
MINISTRY OF ACRICULTURE =~ MECHANIZED AGRICULTURAL RESEARCH INSTITUTE - THRESHER = DEC. 83
LIRE| PART . REQ'D NEXT TOTAL REQ'D
1ed| N NAME MATERIAL & . NOTES ASS'Y ¢ mal, )
2. {99 ¥ Main frame W. A, 1 1
3 124 W | Lefe side fram W.A. 1 Y
17 111 W | Right side frame W.A. 1 1
41 140 W | Frame rear W.A. 1 1
35% 135 W | Frame front W.A. 1 1
47 100 W { Botton frame W.A. 1 1
61 sty Bench W.A. Front 1 1
62 52 Bench angle front 1 1
63 53 '.S's:fppurt angle front 1 3
66 54 W Bench W.A. Tear 1 1
67 55 Bench angle rear 1 1
8 56 Support angle rear 1 1
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Figa 1-1‘-

MINISTRY O F ACRICULTURE - MECUANIZED ACGR1CULTURAL RESEARCH INSTITUTE ~ THRESHER = DEC. 8)

F PART . REQ'D NEXT| TOTAL REQ'D
W NO. NAME MATERIAL & NOTES ASS'Y (MACH, )
I
&7 1w Right side frame weld ass'y | Full clamping weld jipgschock gages req'd next 1 1
i ass'y 99W
18 112 W| Feed opening side weld ass'y| Clamp & jin 1 1
19 122 Feed Deflictor sheet M: HR sheet 2X249X273X 1 kg. 1 1
20 123 Feed side BRK'T M: HR. Plate 6X45X189X0.4 kg 1 1
23 113 Grain cut-off support BRK'T | M: HR. plate 6X70X279%0,9 kg. 1 1
24 114 Bracket ear M:Hr. Plate 5X44X44X0.07 kg 1 1
25 115 Right front post M: HR. L 70X70X5X1030X5.2 kg. 1 1
26 116 Blower bearing front post M; HR. L70X70X5X756X3.85 kg. 1 1
27 117 Auger support BRK'T M: HR, L 40X40X5X1262X3.5 kg. 1 1
28 118 Right vall frame M: HR., L 70X70XSX1486X7.6 kg. 1 1
29 119 Feed Lower brace M: HR, L 40X40X5C1616X4.4 kg. 13 1
30 120 Feed upper brace M: HR, L 40X4OX5X1072X2.9 kg. 1 1
n 121 Right rear post M: HR. L 70X70X5X1030X5.23 kg. 1 1
32 105 Bottom angle R.H, frame M: HR. L 70 X 70 X 5 X 1775 X 9 kg. 1 2
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Fig. 1.5.
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Fig. 1.7'
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