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PREFACE

The widening gap between the consumption and production of food in
Egypt is a problem of major concern to agricultural policy makers. As a
result, his excellency the Minister of Agricuiture has instructed that
special attention be given to all projects and programs désigned to promote
the vertical and horizontal expansion of cereal production. Highest pricrity
is to be given to increase production through improved varieties and
adapting and transferring appropriate technologies to farmers. Self-
sufficiency in grain production.may be better realized with new technologies
in mechanized agriculture which are designed to optimize operational timeli-

ness and promote improved tillage and harvesting practices.

The Rice Mechanization Pilot Project, being implemented with the
assistance and technical cooperation of the Japanese Government, is currently
introducing an alternative technological approach. As with other project
inputs, we are throughly examining those proven technological methods from
other countries and modifying them to suit local conditions. Following this

period of adaptation, the techniques will be replicated on a large scale.

The Rice Mechanization Pilot Project has embarked an ambitious five
years plan for experimentation of planting and harvesting methods to deter-
mine which are the most suitable for Egyptian conditions. These techniques
will then be demonstrated to those participating agronomists, agriéultural
engineers, farmers and local manufacturers. The training program of the
project is being augmented with pérticpant training in Japan. Through the
combination of practical field experience, on-site training, and direct
exposure to expertese; in the.participating countries, we plan to meet our
objéctive of developing a capacity to plan, execute, and continue this

movement toward self-sufficiency in grain production.

Dr. AHMED F, EL SAHRIGI,

Director
Agricultural Mechanizaijon Research
Institute and Agricultural Mechanization
Projects. '






INTRODUCTTION

The Egypt Rice Mechanization Pilot Project was started in August 1981
under a plan to accomplish its objective in 5 years by August 1986, and its
activities are divided into the former period of 2 years and the latter

period of 3 years.

In the former period, provisional experiments wére conducted utilizing
existing facilities at Kallin Experimental Field with the late Dr. Toyoo
TOMITA as team leader, and valuable achievements were obtained, which con-
structed the foundation of this project. 1In the latter half, the team.
leader changed and experiments were started in full scale at the Rice

Mechanization Center which completed at Meet El Dyba.

In 1984, the first year of the laéter periocd, activities were earnestly
developed based on the basic plén toward accomplishment of objectives
through cooperation with the Egyptian side cultivated in the former period,
taking achievements in the former period into consideration. However, we
encountered a problem of water shortage unexbectedly and were compelled to

change the plan in the middle of experiments in many cases.

T would like to mention specifically that this report has been pre-
pared by unusual efforts of experts and Egyptian counterparts concerted

and cooperation in coping with severe water shortage in dry districts.

I wish to express my deep appreciation for kind cooperation of the
Egyptian authorities concerned. Egyptian counterpart personnel, and kind
assistance of’ Japanese Government, JICA Headquarters, the Japanese Embassy

in Egypt and ‘JICA Cairo Office.

September 1985

Dr. TAKAYUKT TANAKA

Team Leader of Japanese Experts,
Rice Mechanization Pilot Project
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Qutline of Project Operational Result
(1982 - 1984)

L. Verification Experiment on Mechanized Rice Farming
1. Improvemént of Experimental Paddy ¥Field
1) Kallin Experimental Field (11 Feddan)

Improvement of experimental field by model infra-structure was com-
pleted in May 1982, and verification experiment on mechanized rice farﬁing
for Phase I was conducted twice in 1982 and 1983, which showed high yields
(Akihikari: 12.0 t/ha, Nipponbare:‘ll.S t/ha)_and suggested the possibilit&

of mechanized rice farming.

2} Meet El Dyba Mechanization Experimental Field (l00 Feddan)

Improvement. of the field was completed by pilot infra-structure in
June 1983, and wniform plantation was implemented for 30 Feddan in the same
year, starting a full-scale experiment in April 1984, Soil condition show-
ed high pH (8.0-9.1) and salt concentration. In addition, shortage of
irrigation water caused a considerable obstacle to the implementafion of
experiments. Therefore, experts on irrigation and desalting were disPatéhu
ad in August '84, and 1rr1gat10n works were carried out based on thelr
1mprovement recommendation during the period of Dec. '84 - Apr. 185 thh
Phase 1I model infra-structure, which functions as the nucleus of Phase II

activities at present.

2. Verification Experiment on Mechénization :
1) Selection of Suitable Variety for Mechanized Rice Cultivation
Experiments of suitable variety for mechanization were continued on
three prospective varieties of Japanese rice (Akihikari, Reiho and Nippon-
bare) and one traditional variety (GIZA 172), each variety showing much
yield, but Reiho and GIZA 172 were verified to have a disadvantage regarding
resistant to blast disease for the former and resistant to lodging for the

latter.

2) Establishment of Plowing and Puddling Method
~ The dry condltlon of Nile Delta soil shows high hardness, but it car-
ries nature of heavy cray when it contains water, making p10w1ng and puddl-

ing method a special one.

A) Plowlng tractor of 50 pH and above is more su1tabie and chlsel plow

attachment is more practical than rotary

_.1_



B) Puddiing should be carried out immediately after irrigation, and work
to the extent of smoothing with leveling board is desirable, because soil
clod easily collapses by dirrigation. It becomes clear that special atten-
tion should be paid to the puddling with rotary, which tends to be over

puddling and lowers transplanting accuracy.

C) Tmprovement of planting mechanism and transplanting finger of trans-

planter

An impbftant problem for Nile Delta soil which has very strong stick-
ness is to reduce the ratio of missing hills and the slip ratio to upgrade
transplanting accuracy. It was found out that a transplanting mechanism
which forcibly claws off and inserts seedlings is very suitable. It was
verified that transplanting accuracy is remarkably enhanced by changing
crank type push rod to spring type push rod and reforming the seedling claw-

off finger into hook shape.

4) Sﬁitéble Working Method for Riding Type and Walking Type Transplanters
Transplanting is suitable on and after the third'day after mechanized
puddling for riding type transplanter. :Fafmers prefer riding tyﬁe'to walk-
ing type which causes more fatigue from walking, but there is a big differ—
ence in price between the two types. Ag selection of the type is necessary
according to the scope of operation, a working method suitable for walking
type transplanter has been studied. As a result, it has been made clear
that the second day after mechanized puddling has high planting accuracy

with considerably less fatigue for operators as compared with the third day

in the case of plowing depth of 15 cm.

5).Establishment of Raising Seedling Méthod

Nursing healthy seedling is one of the impertant points in mechanized
transplanting for securing yield capacity. The method for nursing healthy
seedling has been studied and nearly completed using Nile Delta soil which
is considerably different in soil texture and properties from Japanese soil.
The Nile.Delta soil often delays initial growth due to defficiency of =zink,
particularly so in the case of salty injury soil. Im such a case, addition
of sulfate zink to seedling box is very effective, prqmoting rooting.éﬁd
initial growth. A clear effect of harvest increase has been confirmed by

an increase in the number of panicles.

6) Expansion for the Duration of Suitable Cropping Season

Rice farmiﬁg at Nile Delta is incdtporated in a complete rotation



system, and the cropping season is greatly restricted by the harvesting
period of previous crops and the planting period of next crops. Expansion
for the duration of cropping season is a very important problem in view of

effective utilization of machines and allocation of abor.

-A) A.change in total growing days in connection with cropping seasonal
change differs according to early and late varieties and the late variety
has higher shortening rate. It was also made clear that growing days are

subject to 2 elements; heading days and ripening days.

B) As for the most suitable cropping season, all the 3 trial varieties,
Nipponbare, Reiho and GIZA 172, showed the highest yield (10 t/ha and above)
when planted on May, 30. As cropping season is away from the most suitable
cropping season either before or after it, yield becomes less. It has been
cleared that changes in yield according to cropping seasonal change are

primarily subject to the number of spikelets per m?.

C)'Cropping season which secures yield more than 6 t/ha is May 15 - June
15 planting for early and medium varieties, and May 15 - July 5 planting for
late variety. Harvest season is August 23 - October 21 for early variety,
September 24 - October 23 for medium vavriety and October 6 — November 15
for late variety. It was further made clear that the operation period of
transplanter through combination of early/medium/late varieties and cropping

season is 50 days, and the operation period of harvester is 82 days.

7) Suitable Planting Density

It has become cleared that the larger number of planting hills /m?
increases more yield up to 27 hills, the higheést rate transplanter. This is
due to the weather condition of Egypt, under which amount of solar radiatien
is remarkably higher than Japan, and this fact is worth notice. The ex-
periment results in the past 3 years have all been arranged to indicate
relationship between the spikelets number/w? and yield, and an extremely
high positive co-relation between the two has been confirmed.  As spikelets
number becomes larger up to 60,000/m?, yield increases in a straight line,
namely, more dense planting increases higher yield. 1In Japan, spikelets
number per m? is usually 30,000 - 35,000 grains when the highest harvest is
obtained, and in the case of more increase in spikelets nuwber, harvest
tends to decline conversely., In Egypt, even in the case of increasing
spikelets number beyond 60,000 grains, there is the possibility that harvest

will increase furthermore. Thus,'thé possibility of more dense planting is



an important factor in considering the future of mechanized rice cultivation.

8) Determination of Suitable Number of Seedling perIHill
The traditional transplanting of rice plant in Egypt, large and old
seedling are used, and the number of seedling per hill often exceeds 20.
This is a traditional technique which has been employed in salt injury areas
originally and widely spread to all Delta areas. It becames clear that 4 -
6 seedlings per hill is most suitable for young seedling mechanized trans-
planting in the case of ordinary soil of pH 8 ~ 9 under satisfactory water

management in the initial period of growing.

9) Establishment of Fertilization Method
The 3 elements of fertilizer have been studied, and absolute necegsity
of N, P and K and the amount of suitable fertilizer application and fertil-
ization method have been clarified, including the amount of total nitrogen
application of 100 - 150 kg/ha, which is the highest yield, and the
necessity of adopting different split fertilization method according to the

characteristics of varieties.

10) Mechanical Harvesting Technique
Mechanical harvesting system has been studied on A) a system which

pairs binder or reaper with movable harvester and B) a combine system.

In A), comparison of binder with reaper proved that binder has a problem of
slow working speed requiring 7.1 hours per feddan, but the working speed of
reaper is 1.5 hours per feddan, a high working efficiency (88.8%), which is
promising as a system together with movable harvester. 1In B), the combine
system harvesting had a problem of stuffing with strow in the case of long
culm variety (GIZA 172), but the problem was eliminated by reducing working
speed to 0.4/sec, under which harvesting became easy within the total grain

loss of 5%.

11) Weed Control
As a result of investigation of the kinds of weed in the paddy field
of ordinary farmers near the experimental field of Rice Mechanization
Center including and the Center's field, there were 10 kinds of weeds, which
can be classified 6 kinds of Echinochloa and 2 kinds of rotundus. Of these
weeds, 2 dominants are Echinochloa Crusgalli and Cyprus Rotundus, both

having a characteristic of C, photosynthesis.

A) Both Echinochloa Crusgalli and Cypfus Rotundus.gfow faster than rice

plant, restricting increase of tiller and reducing the number of panicles.



Especially, yield sharply decrease according to the density of the weeds, it

has been clarified.

B) Cyprus Rotundus grows in tuber, and 15 a kind of perenial upland weed.
It is most difficult to eliminate the weed with herbicide due to its strong
resistance to herbicides. As a result of the study, it ‘has proved that

burying of tubes in soil by puddling is most effective.

4) Studies were made on the effect and chemical injury of various kinds
of herbicides in the young seedling transplanting cultivation and the direct
seedling cultivation with fleoded conditiom, and effective weed control

systems for respective cultivation methods have been made clear.

II. Economic Study on Mechanized Farming
1. Economic Advantages of Mechanization
1) Plowing and Puddling _

In case of using tractor in stead of animal cultivation using water
buffalo, use of a rental tractor is more advantageous than animal power for
fatmers with more than 3 feddans. it was also made clear that rental plow~
ing using a tractor of Lhe Agrlcultural Cooperatlve Association is more. )

economical than using own tractor for farmers with 51 feddans or less.

2) Nursing Seedliﬂg and Transplanting ,
When tradltlonal technlques are compared w1th young seedllng trans—
plantlng technlques uSlng transplanter, the 1atter is more advantageous in
both effects of increasing yleld and less expenses. However, it becames
clear that the Contract Operation system by the Agrlcultural Cooperatlve
Association is more ;advantagecus than indivisual owning of tractor for the
farmers of medium/small scale in view of the economical use (break even
point) of transplanter's; 20 feddans for the four row walking type trans-

planter and 52 feddans for six row riding type transplanter.

3) Harvesting Work
‘Traditional techniques have a large harvesting loss, and the use of
combine 'is more advantageous, but iﬁs break even point is 158 feddans.
So, utilization of the Agricultural Cooperative Association's rental system

is much more economical, according to the results of studies..



2. ‘The Possibility of Mechanizéd Rice Farming in Egypt
1) Factors of Promoting Mechanization
A) Land utilization in Egypt, is being carrvied out a rotation system
mainly for rice, cotton and corn and complex farming over 50 Feddan in each
district. This is an advantage as compared with Japan, where scattering

and complexity of paddy fields that obstruct the promotion of mechanization.

B) Respective farmers have small farms, but the extension of Mechaniza-
tion System has been established through the Agricultural Cooperative

Asgociation.

C} The family labor in Egypt functions differently very much from that in
Japan, and magnitude of family labor is neot a factor which directly regulates
to the scale of.farming. Even small farmers depend largely on employed
labor and the effect of mechanization is directly connected with reduction
in their employed labors ds well as the saving labor, making it easier for

farmers to understand advantages of mechanization.

D} As traditional techniques are used heavy works in view of cultivation
techniques, rationalized rice mechanization system brings about an effect
of increase in yield ag well as an effect of labor saving in the local area,

a fact which is an impulse to mechanizaticnm.

E) Control of irrigation water promoters the mechénization. Namely,
agricul tural water for irrigation has more great importance in Egypt than
in Japan, so that field works must be completed within a fixed period based
on water supply plan. Mechanized rice cultivation has displayed its greatér
power than traditional method in such circumstances and made possible to

cultivate in suitable season.

2) Obstructing Factors of the Mechanization
A) Supply of spare parts, check and repair of machines are: incomplete

and there is fear of being unable to have enough merits of mechanization.

B) Mechanization in Egypt is developed on a governmental basis rather
than on a voluntary:basis of individual farmers, so, risk-bearing and

financial assistance should be arranged by the government.

C) Mechanized rice cultivation should be followed by an increase in
yield, and it is a question how deeply mechanization will establish in this
country. For this purpose, supply of herbicide and Agricultural Chemical

for diseases and insect pests and the seeds suitable for mechanized rice



cultivatlon is iwportant including related guidance.

1L, Fstablishwent of Mechanized Rice Farming System

The characteristics of agricultural conditions, analyzed from 3 view-
points of soil, climate and irrigation factors and various mechanized work
and farming methods have been studied covering medium/small farming as a
result of I.  Verifying Experiment on Mechanized Rice Farming, and II.
Lconomic Study on Mechanized Rice Farming. Based on the above, kinds and
gizes of machines suitable for respective scales have been selected roughly
and determined the following mechanized rice farming and will conduct

verification experiment in 1985.

{1} Chisel plow——F-Rotary plow - Eight row riding -~ Combine - Solar dryer
type transplanter

‘- Plow by cow - Four row walking -~ Reaper - Binder
type transplanter o

(2) Chisel plow —— Leveling by - Transplanting by - Combine - Solér.drjer

eight row eight row riding
riding type type transplanter
transplanter
— Simul taneous leveling and - Combine - Solar dryer

transplanting by eight row
riding type transplanter

{3) Non plow - Rotary Transplanting by eight - Combine - Solar dryer
puddle row riding type trans-
planter

Transplanting hy four - Combine - Solar dryer
row walking type trans-
planter

IV, Advice and Guidance on Training for Operation and Maintenance of
Agricul tural Machinery
Agricultural mechanization in Egypt is one of the important government
policies, and each Governorate in Nile Delta are conducting the demonstra-
tion of mechanizéd transplanting independently. On the other hand, the
Ministry'of Agriculture and governorates strongly requested the Project to
give training to the field leaders of demonstration. Therefore, the Project
made curriculums for a series of training in mechanized rice cultivation
and started training by counterparts. The training includes lectures and

practice and text books are revised every vear based on the achievement of



each division of the center. Training was given to 498 persons for primary

and advanced courses of vice mechanization from Oct., '82 to Feb. '85.

V. Advice and Guidance for the Demonstration Activities of Mechanized Rice
Farming

The Government of Egypt has formulated Food Security Plan for Five
Years considering the nation's agricultural and social situations and
mechanized rice farming is regarded as one of the important‘policies.
Following this governmental policy, the Ministry of Agriculture and major
rice farming governorate started demonstration of mechanized transplanting
techniques to farmers independently din 1982 and at the same time requested
the Project to give guidance and advice.

Through the Project's activities were just started and not in the
stage of demonstration for popularization, the Project could not neglect
independenf demonstration promoted by Egyptian side and was compelled to
give advice and guidance to the demonstration by Kafr El Sheikh governorate.

Contents of guidance on_ﬁhe demonstration of mechanized rice cultivéw

tion so far given are as follows:

1) Nursing young seedling technigues

2) Fertilization method of mechanized rice cultivation

3} Herbicide utilization

4) Management, maintenance, operation and adjustment of transplénters

5) Formulation of work schedule
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RESULT OF SURVEY, VERIFICATION TRIAL, TRAINING ACTIVITY AND
ADVICE AND GUIDANCE FOR MFCHANIZED RICE CULTIVATION IN
- KAFR EL SHETKH GOVERNORATE IN MECHANYZATION DIVISION, 1984

Nursing of Seedling Experimeint
1. Reinvestigation for the effects of pH Adjustment by Sulphurlc
Acld for Bed Soil of beedllng Box .

2. Lffect of Different Kinds of Bed Soil for Seedling Growth

3. Relation between Sowing per Seedling Box and Seedling Character

under the Different Kinds of Bed Soil’ Condition

4. FEffect of Zinc Application for Seedling Growth

Cropping Seasonal Change
1. Effect of Cropping Seasonal Change for Growth and Yield on Paddy
Field

Rice Transplanter Trials
1. Comparison Study for Effective Field Efficiency of Different Type

Rice Transplanter

2. Rice Transplanter's Planting Accuracy

Training

Advice and Guidance Activity for Mechanized Rice Cultlvatlon Area in

Kafr El Sheikh Governorate

Paddy Weeds in the Experimental Field of Meet E1 Dyba, Rice Mechaniza-

tion Center



I. HNursing of Seedling Experlment
1, Reinvestigation for the Effects of pH Value AdJustment by Sulphuric

Acid for Bed Soil of Seedling Box

Object

FEstablishment of good seedling ﬁﬁrsing method is 6ne of the most
important tasks for the mechaniéed rice_transpianting in Egypt.

Optimum value for growth is 4 - 5 from gérminatién fo'emergence of
seedling and greening, but Nile Delta soil pH is around 8. Therefore,
adjustment of pH value with additional sulphﬁric acid is essential to the
grbwtﬁ of good seedling. On the other hand, there are some cases where '
additionalﬂsulphuric acid ﬁiot had growth inferior to no additional sulphﬁric
acid plot ﬁhen post-wheat soil of pH 8 is used for bed soil in_the‘YOﬁng
seedling nursing performed by Kafr E1 Sheikh Goﬁernorate,'posing a question
as to the adjustment of pH value by additional sulphuric acid. Reinvestiga-

tion has been made to resolve the above question.

Methoa
iy Experimental soil: _
~Both bed soil for'séedling box and covering. soil were taken from Egyptian'
clover field which shows goed growth.
2) Variety: Giza = 172 _
3) Date of sowing: May 3, 1984
4) Method of raising éeedling: _ _
Bed soil is sieved with 5 mm mesh and covering soil is sieved with 3 mm
mesh. Depth of bed soil is 1.5.cm. Covering sbil is spread just enough
to cover seeds. Sowing guantity is 200 g_(dfy éeed'weight).per box. |
"Irrigation is supplied from the béttom of éeedling box (bsmotic method)
_because of dry condltlon of bed soil containing much clay.
5) Quantity of additional sulphurlc acid: _
The trial 1 - additional quantity is divided intp'ZO Stagés.frqm 0.25 cc
to 5 cc at 0.25 ce for each stage of concentrated sﬁlphuric_acid (97%)
per 1 liter of'éoaking water for seedling box. Béd édil's pH.aﬁd EC just
after irrigation were investigated and plant height and dry matter weight
of seedllngs at the end of 2 weeks from seedling were measured
The trial 2 ~ Additional qudntlty is divided into 20 stages from 1 cc to
--20 cc at 1 cc for each stage of concentrated sulphurlc ac1d per 1 liter
-of soaking watér:for seedling Box. Bed soil's pH and EC were investigat—

ed without seedling.



Result
Fig. 1 shows the effect of quantity of concentrated sulphuric acid
added to soaking water for seedling box on bed soil's pH and EC after irri-

gation. According to it, pH indicated a lineal decline in proportion to
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increase in_edﬁitional quantity of concentrated‘suiphuric acid to pH 7.25

at maximum_additionei quantity of 5 ¢c in tﬁe treatment plet'against pH 7.85
in the no.treatﬁent standard plot; EC value showed a tendency to rise
gradually as additlonal quantity of concentrated sulphuric acid 1ncreased
and EC 1.20 m ¥ ia the no treatment standard plot rose to 2,60 my in the 5

cc coneentrated sulphuric acid piot. Fig.2 and 3 iﬁdicate the effect of pH

value adjustment by additiomal sulphuric acid on the growth of seedlings.
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Looking into the relation between the quantity of additional concen-
trated sulphurlc acid and ‘the dry matter weight of seedllng in Fig. 2, the
effect of additional concentrated sulphuric acid is recognized, though
measured dry matter welght variance is considerably large.

There are 2 cases of decreased dry matter welght of seedling and 2
‘cases of decreased dry matter welght of seedling and 2 cases of equal dry"
matter welght in the addltlonal ¢ontentrated sulphurlc acid plot as compar-
ed w1th the no addltlonal standard plot but dry matter welght ircreased by

"addition of concentrated sulphuric in 16 the ‘other cases. Fig. 3 shows the
relation between pH value juSt'after SOWiug and seedling_dry matter weight;
According to it, highly minus correlation is reebgniied betﬁeeﬁ'bed‘SOiiapH
value and seedling dry matter weight, and existence of pl value adjuetﬁent
effect by additional concentrated sulphuric acid has been reconfirmed.

Trial 1 showed that additional concentrated sulﬁhuric acid is effective
for the growth of seedling, but pH in the stage of addltional quantlty of
5 cc is still 7.25, a remarkably high value as- compared w1th pH 4 -5 for
young seedling nursing in Japan. Fig. 4 presents the results of investiga-~
tion on pH and EC values just after bed soil irrigation,wincreaSiﬁg addi-
tional quantity. of concentrated sulphuric acid furthermore to 20 ce per 1
liter of soaking water.

It clearly indicated lineal decline in pH value in proportlon to in-
crease in addltlonal concentrated sulphuric a01d quantltys 51multaneously

shQW1ng increase in EC value. In this trial, pH value reached 5.8 at the

— 12 —_



maximum additional quantity of 20 cc,'bdt'it'is considered necessary to add
about 10 ce of concentrated‘eulphﬁrie acid to attain optimum pH value for
seedling nursiﬁg. ) . L

As for EC value, it reached 3.95 m$in the 20 cc additional quantity
plot;and demage for seedling growth by high consistence of base is feared

in Nile Delta which contains much salinity soil.
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It is necessary to determine optimum additional concentrated sulphuric
acid quantity after conducting practical experiment on raising of seedliﬁg.
In conclusion, pH value adjustment by additdnél-céncentrated sulphuric aeid
is a’ very effectlve means for raising good seedllng, using normal cultlva—
tion soil in the Nlle Delta as seedling box bed soil, and it was made clear

-

that the optimum additional quantity is requested to be studied furthermore.

2, Effect of Different Kinds of Bed Soil for Seedling Growth

ObJect

Delta s0il has great heavy stlckness when it contalns water end stlcks
to plantlng fingers at the time of transplantlng by rice Lransplanter, ratlo
of vacant hill reachlng 20% in the beglnnlng So, an applled technlque was
employed ‘mixing Tdmelya (dredged 5011 of main 1rrigaLion channel) by 504.
Later plantlng finger push rod was modified from crank type to spring type

Whlch enabled forcible separation from seedling. As a result, perfect



.Accofdiﬁg to-it, Tameiya shows very characteristic growth as compared
with other kinds of soil, i.e., the initial growth in Tameiya plot (1 week
from seeding) is most remafkably superior to those in other plots, but the
growth stbps in and after middle period, presentiﬁg'nutrient deficiency
symptoms. The initial growth in 3 other plots of different kinds of soil
is inferior to Tameiya's,'bﬂt the growth in -the middle and later periods all
excell Tameiya plot. Especially, the growth in later period of heavy
stickness plot is éhafacteristically great. As for dry matter weight,
Tameiya < normal field soil ¥ mixed soil of Tameiya and normal field soil <
heavy stickness soil.

 In view of the above results, it is desirable to use the soil of normal
field, whexe wheat or clover show good growth and most easily obtainable,
as bed soil, and it is unnecessary to use a special kind of soil, Tameiya,

as bed'soil.

3. Relation between Sowing per Seedling Bbx and Seedling Character under

the Different Kinds of Bed Scil Conditicn

In the mechanized rice transplanting areé Being:deﬁeloped by Kafr El
Sheikh Governorate, there are some cases wh91e high yield can not be expect-
ed due to obstructlon to rootlng and delay in 1n1tlal growth, using Tameiya
as bed soil and sowing very densely for fear of vacant hill. Therefore,
investigation was made regarding the effect of the kinds of bed soil and

sowing: quantlty on seedling character.

Method
Experlmental soil for nur31ng seedllng
1) Tam91ya ' _
Dredged soil from main irrigation chamnel containing much Silt,
2) Normal fleld soil _ _
The soil taken from the fleld where Egyptian clover shows good growth
3) Variety: Giza - 172 ‘ ' ' E
%) Sowihg quantity: 1) 175 & 2) 200 g, 3) 250 g, 4) 300 g of dry seed
o k welght per seedllng box
5) Date of sowing: May 23, 1984

6) Method of raising seedling: It was the same as 1



plariting became possible even when normal soil with heavy stickness is used
for bed soil. Therefore, studies on the kinds of bed soil were made again

in order to search for soil suitable for nursiong seedling.

Method
Nufsing seedling soil for ekperiment:
1) Tamaiya o
Dredged soil of main irrigation channel containieg much silt.
2) Normai cultiﬁetion field soil
The soil taken.ffom the field where Egyptian clover shows good growth.
3) Wlxed soil '
Mixed with 1) and 2) and ratio is 1 ': 1
4) Heavy clay soil _ _
The soil taken from_the field with heavy sfickness in Kallin EiStrict,
Kafr EL Sheikh Governorate.

5) Variety: Giza - 172
6) Date of seeding: May 23, 1984 _
7 Nuré'ing seedling method: It was the same as 1

Result _
The 'soil texture of each experimental soil and nursing seedling condi-
tio'rfis are shown in Table 1. '

Relatlonshlp between kinds of bed soil for seedllng box
and seedling condition

Table 1.

Tameiya |

' T : Normal soil Mixed soil :
Kinds of bed soil {tems (dredgcd soil from | (soil from normal | (Tameiya 50% + | Heavy clay soil
irrigation canal) field) normal soil 50%)
" Contént of soil (%)
Sitt 40 13 23 8.5
. Clay - 60 87 77 915
Height of seediing
- after sowing (cm)
7 days 3.04 ~6.63 . 1 6.14 696
15 days 9.35 9.53 6.14 - 6.96
21 days 937" 10.66 11.92 13.66
Dry matter weight
: _ofseedlmg o 0.19 0.22 0.22 0.23
(2/20 Nos, of seed]mg) :

Note ; Variety, Giza-172. Soiv'mg 'ty perbox, 200 g,
Leaf age, 2.5, without fertilizer application conditio_n.



Result .
Table 2 indicates the effect of the kinds of bed soil and the change 1in

sowing quantity on plant height and.dry matter weight.

‘Table 2. Relationship between seedling condition and sowing Q'tj/box

Dry weight/plat, gr

Sowing Q’tyjbox | . . 2 No. of plant Rems
vy wogh gy | No-ofseedsfenr® | oiindfon [~Fomoipa | Nommalsol | R
175 : 4.14 323 0.0114 0,028 .| Checkedaflter
' : 21 days'sowing
200 4.74 3.69  0.0010 0.023
- ' ' : . with out
250 - 592 4,52 0.0098 0.020 fertilizex
" ‘application,
300 7.10 521 0.0088 0.018

Variety, Giza'172.
1000 seeds weight, 26.0 gr.

According'to the Table, seedling's dry matter weight in both Tameiya
and normal field seil shows a tendency to decrease as soﬁing quantity in-
creases,'becoming spindly seedling, and the degree differs very much accord~
ing to the kinds ef bed seii. _The sowing quantity whlch satisfies the
standard of dry matter weight (1.00 g per 100 seedlings) showing young
seedling characteristic is 200 g - sowing for Tameiya (dry-mattef weight,
1.00 g per 100 seealing) and 300 g - sowing (dry matter weight, 1.80 g per
100 seedlings) for normal cultlvatlon field plot

Generally, there is a lot of amout of solar radlatlon in Nlle Delta,
and it is unlikely that dense sow1ng to some degree causes a decline in
seedling character. However, special attention‘should be paid not to ex-
ceed the sowing quantity'ef 200 g (dry matter weight) per'Bex in:the'eeée-
of Tameiya of low soil fertility as compared with the case of using normal
cultlvatlon field soil.

The soil that can be used for nur51ng bed 5011 in Nile Delta 1s llmlted
to Tamelya and ‘the soil from normal cultivation field. In view of - the trial
in the preceding item 2 and this trial, it is COHDldGIEd 1mportant to use
normal cultlvaLlon field soil as bed soil for seedling box and to. decrease
sow1ng quantlty ‘to 160 B, nur31ng a heavy dry matter weight seedling in Nile
Delta, because Tameiya's soil fertility is very low anq_unsuitable for

nursihg seedling and Nile Delta soil is saline soil with hig'h' pH value.




4. Effect of Zinc Application for Seedling Growth
'Ob.ject'

Nile Delta soil has ‘nigﬁ pH.value and containg an’ extremely low per-—
centage of zine. For this feaébn, studies were made on the effect of zinc _

application to bed soil on see&ling growth,

Method

1) Zinc sulflde (ZNS) o
Dry bed soil is mixed with zinc sulfide equivéleﬁt to 10, 25,.50 and 100
ppm and soaked bed soil WLth water from thé:lower part of séedlihg box
IUSLng osmotlc method .

2) Zinc sulfate (ZSO4) _
Seedllng box is fllled with dry bed soil. Make a Qater.solution.of zinc
_sulfate of 25, 50, 100 ppm, and soak bed box with the solution of 1 liter
petr box from the lower part of the box by oamotlc method

3) Variety: Giza -~ 172

4} Date of sowing: May 9, 1984

5) Methdd of raising of seedling: It was the same as 1

Result

Table 3 shows plant h61ght on the 20 days after sowing {(June 1)

Accmdlng to it, a vemarkable effect is recognized in both zinc sulfide

treatment plot and zinc sulfate treatment plot as compaled with no treat-

ment plot.

Table 3. Effect of zinc application on’ rice seedling growth

_ Unit ¢m.
Zinc | . Zns | Zns | Zns | Zso, | zso, | zso, Conteol
Rep, NO: 10ppm 25ppm |- 50ppm 100ppm | 25ppmi S50ppm | 100ppm’ |-

Rep, 1 142 13.1 13.4 13.0 11.0 110 10.7 8.6
Rep,2 14.8 13.0 12.8 132 11.1 11.2 116 8.6

Rep, 3 14.6 13.8 100 | 110 14 | 110 | I3 | 76 .
Rep, 4 16.0 15.0 13.0 120 12.0 108 | 126 8.2
“Total 596 - 549 492 492 454 440 462 330
x 149 137 © 123 12.3 114 110 116 83

SD 0.670 0.798 1.345 0.877 0.389 0.141 0.687 . 0,409

Zns and ZS0, , no significance. _ : _ .
Zns, SZ04 and control, CV=3.29%% - Significance at the 1% level, LSD 1.712 -

Sowing date, 9th May
Checking date, 15t June,



Namely, as against the plant height of 8.3 cm of no treatment plot,
the plant height in zinc sulfide treatment plot is in the following order
according to the treatment concentration; 10 PPM > 25 rPM > 50 PPM = 100
PPM, showing the highest effect of 14.9 cm for 10 PPM. On the other hand,
no difference in effect is recognized according to concentration in zinc
gulfate treatment plot, 1nchaL1ng the planL height of 11.0 - 11.5 cm for
all concentration treatments.

In both treatment plots, leaf color is darker and culm diaméter is
larger as compared with no treétment plot. Nile Delta soil generally has a
high pH value and zinc deficiency, and seedling nursing and initiél'gfbwth
are often obstructed. Both zinc sulfide and zinc sulfade, if applied in
the qUantity of 10 - 25 PPM, remarkably promote seedllng growth as a result
of studies on the effect of these agents on seedllng g10wth

So, it is planned to add the above results as one of the Basic items

of the method for raising yduﬁg seedling.

II. Cropping Seasonal Change
1. Effect of Cropping Seasonal Change for Growth and Yield on Paddy TField

Object _

The rice cultivation in Nile Delt& is incorporated in the S"jeéf.rotaw
tion system of rice, cotton and maize (winter crops are wheat, Egyptian
clover, etc.), and the cropping season is regulated by harvesting and sowing
of preceding and succeeding crops, irrigation condition and other factors.

In mechanized rice cultivation, it is very important to clarify the
conditions for expanding suitable crobping season, improve machinery's
working eff1c1ency per year, establishing yield 1ncrease technlques.

From above viewpoints, studies were made on the effect of cropplng

seasonal change on the growth and yield of paddy rice.

Method

1) Varlety Aklhlkatl, Giza - 173, Giza ~ 172

2) Cropping season (date of transplantlng)
May 15, May 20, May 25, May 30, June 5, June 10, June 15, June 20, June
25, June 30, July 5, July 10, July 15, July 20 of 1984.

3) Size of trial ?ldt: Area of 1 plot is 420 m?, 3 repetition system

4) Leaf age: 3.0 (by seedling box) _ _ _

5) Cultivation'practiée: Plowing,: chisel plow, manﬁal-éﬁddiing with level-

ing board, numbet of plant per hill - 6,



transplanting by manual, planting density per
m -~ 24 (30 x 14 cm) '
6) Fertilizer applicatlon
_“qual appllcatlon per feddan - Ammonium sulfate 102 kg, superphosphaLe
150 kg, pota581um 25 kg to be applied just before pudd]lng
Top dressing per feddan - Urea 25 kg to be applied on the 10 day after
transplantlng and on the 23rd day before heading.
7) Investigation:
Growth survey is conducted at an interval of 10 days on 20 hiils_after
transplanting for each cr0pping seéSdn'up to the 70th day after trans-
planting régarding plant height and number of tillers.’ Yield éurvey for
1 plot is conducted by'the'yield survey method of selected representative
hill from 140 numbers hill.

Result

1) Variation of vegetation peribd:
Varlatlon of vegetatlon period according to cropping seasonal change is
shown in Tables 4 — 6 and Fig. 5. According to them, all the varieties
have different heading time and maturity tlme as cropping season changes,
and vegetation period tends to become shorter, and the extent varies

considerable.depending on varieties character for early or late heading.

- Table 4. The effect of cropping seasonal change for growth period

Variety ;‘Akihikari

o Duration ' ' Duration - Total days from

Transplanting (From transplanting H eadi ng time (From heading time | Time of | transplanting date

date date up to heading up to time of miturity up to time of
o time) maturity) S maturity
15/May: - 70 days 24fJuly 30 days 23/ Auig 100 days
20/Méy' ' 7t " 30fJuly ~30 7 29/Aug JLE) S
25May | 74 7{Aug 28 " 4/Sep 102 *
30/May oo 9/Aug 30 » - 8/Sep 100 -»
5/June 717 15/Ang 300 14/Sep 101
10{June 70 " 19/Aug 3 -» 18/Sep 100 7
15{June 68 7 22{Aug 30 » 21{Sep 98 -.»
20{ine Y B 26/Aug 30 7 25/8ep 97
25/June 697 2/Sep 30 7 2/0ct 99.  »
30/3une 70 -» 8/Sep - 28 ” 6/0ct- 98 »
5/July 67 -7 12{Sep 28 " - 10fOct 95
10/ Tuly - 69 . 7 17{Sep 230 0» 170ct - 99 - >
15/Faly 697 22/Sep 28 " 20/0ct 97
20{July 67 " 25/Sep Y 22{Oct 94 »




Table 5.

The effect of cropping seasonal change

for growth period

. Variety ; Giza 173,

T Duration. . _ Duration Total days from

Transplanting (From transp]ahging ' Hea ding time (From heading time Time of | transplanting date
date date up to heading - up to time of maturity up to time of
time) matuiity) maturity
15/May 95 days 18/Aug 37 days 24/Sep 132 days
20/May 96 24/Ang 37 * 30/Sep 133 »
- 25/May 94 27 Aug 38 4f0ct 132~
30/May 94 = 1/Sep 37" 8/0ct 3 »
5/June 96 " 9/Sep 35 " 14/0ct 31 7
10/June 96 > 14/Sep 35 m 19/0ct 131 *»
©15/Tune 94 17/Sep 36 » ©23/0ct 130 »
20/ June 95 > 23/Sep - 34 210t 129 »
25/June 93 26/8ep 37 2/Nov 130 .~
30{June 94 = 2/0ct 34 5{Noy 128 *»
5fhuly 93 » 6/0ct 34 7 9/Nov 127 7
10/July 91 » 9/0ct 34 7 12/Nov 125 *
15/July 90 13/0ct 38 » 20/Nov 128 »
20{July gg - 16/0ct 37”7 22/Nov 125

Table 6. The effect of cropping seasonal change for growth period

Variety s Giza 172

_ - Duration : : . 'Duration Total days from

Transplanting | (From transplanting | Heading time (From heading time . Time of | transplanting date

-date date up to heading | up to time of maturity up to time of
: time} maturity) ' maturity
15/May 103 days 26/Aug . 41 days 6/0ct 144 days
20/May 02 > 30{Aug 447 13/0ct 146 "
25/May 104 6/Sep 41 17/0ct 145
30/May 102 * 9/Sep 39 18/0ct 141 7
5/June {17 R 15/Sep 37 22{0ct 139
10/June 03”7 2.1,"Sep 34 25/0ct 37
15/Tune 01 > 24/Aep 39 » 2Nov 140 7
20{June o ” 28/%ep 33 5/Nov i3s »
25/Rine 98 1/0ct 39 7 9/Nov 37
30{June 9% 4f0ct 9. 7 '_13/No'v 36 »
5/3uly 94 7 7/0ct 42 » 18/Nov 136 7
10{July 94 » 13/0ct 38 » 20/Nov 132 .7
15/ uly’ 95 » 18/0ct 36 ” 23/Nov 131 ™

20/ July 93 21/0ct 35 7 25{Nov 128 .7 =
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Fig., 5. Transplanting date, heading time and time of
maturity relationships Mote ; Akihivari — —-_ - Giza 173, Giza 17«.
©  Heading time 4 rime or maturity

Heading days of Akihikari, an early maturing ﬁariety are almdst stable

in any cropping season, approkiﬁatélg 70:days. But, the heéding dayé of
a middle maturing variety Giza-173, are 95 days for croppihg season I
(transplanting, May 15) and are 88 days for cropping season XIV (trans-
planting, July 20). Thus, heading days become shorter as cropping season
is delayed.

In the case of Giga-172, a late maturing variety, 103 days in cropping
season I become less as transplénfing season is delayed, and become 93
days in cropping season X1V, showing a remarkable reduction in heading
time. _ '

As for ripening period, from heading to the time of maturity, it is
regulated by ripening'temperature and tends to be short for the early
maturing variety and loﬁg for the late maturing variety, and respective
varieties show a tendeﬁcy toward shorfer ripening period in line with

the later.éropping geason. . _
A deerease in the number of spiletets per panicle due to delay in cropping

season supposedly shortens ripehing'period as stated later,



Tn concluslon, variation in total growing period due to cropping seasonal
change has shown the number of shortened days of 6 days for Akihikari,
7 days for Giza - 173 and 16 days for Giza -~ 172, being controled by 2

elements ~ heading period and ripening pefiod,

2) Vafiation of plént'height and number of tiller by cropping seasonal
change: . '
Variation of plant height by seasonal change is shown in Fig. 6 through

Fig. 8, and variation of the number of tillers is Fig. 9 through ¥Fig. 11.
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3)

According to the former Figures, any of the varietiés shows similar
characteristics in the relation between eropplng season and plant height

growth, namely, the growth speed of cropplng season IRY (transplantlng,

May 30) is the fastest taking almost lJneal growth progreeq untdl the

70th day after transplanting and reaching the tallest plant helght

There is a tendency that seedlings become slow in growth as the dlsparlty
of cropplng season is greater, centerlng around cropping season IV, '
indieating shorter final plant height.

As. for the varlation in the number of tillers in Fig. 9- 11,‘it is.enarac~
terized by the greatest increase in the number of tillers in cropping
season Iv, and each varlety shows the maximum: number of tlllers in.
cropping’ season IV as in the case of plant helght, show1ng a tendency tO‘.
decrease in the number of tlllers in the edrller and later cropping .
seasons centering around cropping earlier and later cropplng seasons‘.
centering around cropping season IV, The increase in the number of
tillers on the 30th day after.traneplenting is most marked, and this
tendency is the same as the number of heading.

In conclusion, the effect of eropping seasonal chanée on.plentnneight and
the numnber. of tillers shows the fastest growth speed for cropplng season
IV and the growth progress becomes slow as cropping season is away from

the season v, decreasing in both plant height and the number of tillers.

Varlatlon of yleld and yleld components -
Tables 7 9 and Fig. 12 indicate the above subject. According'to.them, 3
experlmental vatieties all showed max1mum_y1eld for cropping seaeon:IV;

11.27 t/ha for Giza-172, 10.29 t/ha for Giza-173 and 9.71 t/ha Akihikari.



Table 7.

and yield components

Relationship between transplanting date

Variety, Akihikari

Transplanting | Nos- of panicles | Nos. of spikelets | poroentage of | 1000 grain| Yield | Percentage of

date Perhill| Per M2 | Per panicle | Per M? ripened grain | weight{gr) | (ton/Ha)| vield decrease
15th May 20 480 71 | 34080 85 254 7.35 243
20th May 21 504 73 36792 " 85 25.5 7.97 18.1
25th May 22 528 73 38544 . 87 256 ~-8.58 11.6
30th May 24 576 74 42624 88 25.9 9.71 0.
Sthiune | 22 | 528 | 72 | 38016 85 25.7 8.30 14.5
10th June 20 | 480 71 34080 84 255 7.30 248
5thjune | 19 | 456 70 | 31920 87 25.3 6.62 318
20th June to ‘384 70 ¢ | 26880 82 25.3 5.58 425
25th June 15 360 67 24120 81 252 . 4.92 49.3
30thJune | 14 | 336 63 | 21168 81 250 | 429 55.8
Sth July 15 | 360 | 60 | 21600 80 25.1 4.33 55.4
10th July - 14 336 61 20496 81 24.5 407 ©58.1
15th July - |- 14 336 60 | 20160 79 250 3.98 590
20th July A2 288 55 15840 80 24.8 3.14 67.7

Notes: Leaf age, 3 leaves
No. of hill, 24/M>
No. of plant, 6/hill

Table 8. Relationship between transplanting date and yield componenf:s

Variety, Giza 173

Nos. of spikelets

Transplanting | NOs. of panicles Percentage of | 1000 grain| Yield |Percentage of
date Per hill | Per M? | Per panicle[ Per M2 | ripened grain { weight(gr) | (ton/Ha) | yield decrease
15th May 23 552 62 34224 85 24.5 _ 7.13 307 .
20th May . | 24 576 65 37449 87 25.0 8.14 209
25th May 26 624 - 67 41808 87 249 | 906} 120
30th May 28 672 68 45696 88 25.6 10.29 0
Sth June 25 600 67 40200 85 254 8.68 15.6
10th June |. 22 528 67 35376 82 254 71.37 284
15th June 20 480 63 30240 82 - 25.2 6.70 349
20th June 20 480 63 30240 81 244 5.98 49.1
. 25th June 19 456 60 27360 57 240 4,92 522
30th June i6 384 58 22272 75 230 3.84 62,7
5th July 15 360 56 20i60 72 223 3.23 G8.6
10th July 15 360 55 15800 70 22.0 305 70.4
15th July 15 360 55 19800 68 22,0 2.96 71.2
" 20th July i3 312 53 16536 65 210 2.26 78.0

Notes: Leaf ége, 3 leaves

No. of hill, 24fm? - -

No. of plant; 6/hill

;.26#




Table 9. Relationship between transplan.tiug date and yield components

Variety, Giza 172

Transplanting Nos. of panicles | Nos. of spike;ﬂii ‘Percentage of | 1000 grainy Yield | Percentage of
date Per hill | Per M? | Per paniclé | Per M? ripened grain | weight(gr) | (ton/Ha) { yield decrease
15th May 22 5728 78 41184 84 25.4 8.79 22.0
20th May 22 | 528 82 43296 86 25.6 9.53 15.4
25th May 24 | 576 83 | 47808 85 259 | 1052 6.7
30th May | 25 600 B4 50400 86 260 | 1127 0
Sthjune | 25 | 600 83 | 49800 86 260 | 1114 12
10th June 22 528 82 4239, 86 25.5 9.49 15.8
I5thjune | 2t | 504 81 |40824| 85 257 | 894 20.9
20th June " | 20 480 78 37440 86 250 | 8.5 28.6
25th June 20 480 76 36480 85 25.3 7.85 30.3
30th June 18 432 | 73 31536 83 25.1 6.57 41.7
5th July 17 408 70 28560 83 255 6.04 46.4
10th July ‘17 408 67 27336 82 24.9 558 50.5
15th July 12 288 . 65 18720 80 25.0 3.74 66.8
20thJuly | 11 | 264 65 17160 80 247 3.39 69.9

Notes: Leaf age, 3 leaves
Ne. of hill, 24/M?

No. of plant, 6/hill

As their cropping séaéons nove away from cropping season IV,. an yield

decrease is c¢learly noticed.

In this trial, Giza-172 excelled Akihikari

and Giza-173 for all cropping seasosn, always showing the highest

yield (except cropping season XIIT),

Regarding the yield decreasing rate

of each cropping season against cropping season IV summarized in Tables

7-9, the yield decreasing rates for cfopping seasonal change of Giza-173

and Akihikari .are much higher than the rate of Giza-172.
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Note ; Relation between cropping seéason and transplanting ‘date.
I (15th May), IL .(20th May), IIT (25th May), IV (30th May),
V (5th June), VI (10th June), VII (15th June), ;
VITI (20th June), IX (25th June), X (30th June), .
XI (5th July), XIT (10th July), XIII (15th July) XTI (5th July)
s+ Varieties, (O Akihikari, X Giza 173, @ Giza 172

The next Fig., 13-17 and tables 7-9 explain the effect of cropping

seasonal change on each yield component.
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Fig, 13, The effect of cropping seasonal change for panicle per M2

Note ; Varieties and cropping season are the same as Fig. 12
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Firstly, the number of panicles shows very characteristic.reactidn as
indicated on Fig. 13 and tables 7~9. Namely, each variety's panicle
number keeps increasing as cropping season develop up to TV, and reaches
the maximum number in cropping season 1V, declining thereafter in the
number as transplanting period is away from the season IV. As specific
reactions of varieties, Giza-173 always.show yield increasc éupéridr to
others in the early cropping season from I to IV, but shows sharp yield
decrease -after the season [V together with Akihikari in proportion to
late: transplanting.

So, In the late transplanting after the season IV excepting for VIIT and
IX, Giza~172 always shows the greatest value. The increase curve of
the number of tillers in preceding item is perfectly reflected in these
reactions. The number of spikelets per panicle Iincreases in.later hrop—
ping seasons up to the season IV for all varieties in the same way as
the number of panicles as shown in Fig. 14 and table 7-9, but the number
conversely decreases after the season IV with seasonal disparity.

In respective cropping seasons, special features of varieties are clearly
demonstrated ~ the number of spikelets'per panicle of panicle weight
type variety, Giza - 172, is always the largest, and that of panicle
number type variety, Giza-173, is the smallest. TIntermediate variety,
Akihikari. Shows the medium number of spikelets per panicle in every
season. ' .

The number of spikelets per m?2, the product of panicle number per m? and
the number of sﬁikélets per panicle, is meﬁtioned in Fig; 15 and tables
7-9. The number of spikelets per m? indicates yield caﬁacity, or the
character that signifies the upper limit of yield and shows compound
reaction of panicle number and the number of spikelets per panicle.
Ripening ratio and 1000 grain weight are referred to in Fig. 16-17 and
tables 7-9. According to'them,-the'percentage of_ripened grains and
1000 grain weight bear a.clbse.relatibnary resembiance each other,
entirely different from other yield components.

Ripening ratioc and 1000 grain weight are not affected by the.variation
of cropping season, but maintain high value throﬁghéut the cropping
‘séasons., However, blast disease occurred to Giza-173 after cropping.
seaSon-VIII (transﬁlanting, June 20), -and later transplanting had Higher
percentage 6f damage of blast disease, lowering ripening ratio and 1000

grain weight.



Taking a general view of effect of cropping seasonal changé om yield
components, both the panicle number and the number of spikelets per

panicle keep increasing up to cropping season IV, when they register

maximum value, then, turn into decrease as cropping season progresses.

As for ripening ratio and 1000 grain weight, no significant change is

caused by cropping seasonal change except Giza-173 after the season VIIL

when the damage of blast disease started.

The relation of panicle number per m? with yield and the relation of the

number of spikelets per

Fig .18 and Fig. 19.
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-These figures indicate unguestionably that both the panicle number and
the number of spikelets per panicle are closely related with respective
yields. Bothﬂthé panicle aumber and the number of spikelets per panicle
‘have positive covrelation for each variety trail, but the dégree of the
correlation considerably declines when there varieties éﬁe considered
~mixed for study purpose. g, 20_5hows the relation between the number of
spikelets per m2, the product of panicle number per mz,and the number of
spikelets per panicle, and yield.
Composite observapiop of varieties and cropping seasons recogunizes very
close correlation between the number of spikelets per mz‘and,hie;d,:which
is considered to be under complete control of the spilets number per m2.
In this case, the values of cropping seasons VIII and IX of Giza-173,
when ripening ratio énd 1000 grain weight abnormally declined due to
damage of blast disease, are includedfr—:. _ __'

- If these value are excluded, the correlation coefficient would be higher,
Namely, varience of yield by cropping seasonal change is gnitarily
determined by the number of spikelets per m?, and it.is e#pecially_worth
notice that linearl relation exists up to 50,000 grains of spikelets

number per m2,
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Fig. 20. Relation betﬁeen No. of spikéléts per M2 and
~yield under the condition of cropping seasonal
change. : - '

Note ; O Akihikari, x Giza-173, @ Ciza-172



In.Japan, the spikelets number per m? and ripening ratio and 1000 grain
'weight géneraliy have negative correlation, and the yield reaches the
peak at 35,000 grains. If the sﬁikelété'number continuous increasing,
yield tends to decrease in many cases due to decline in ripening ratio
and 1000 grain weight. This fdet shows that the average solar radiation
of 300 cl/cmz/day for ripening period in Jépan regulates the amount of
dry matter production. |
While, in Nile Delta of Egypt, there is a straight line relation between
yield and spikelets number, pfobably because greatly abundant solar
radiation (600 cal/cm?/day) supports ripening. '
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Fig. 21. Relation between No. of spikelets per M2 and percentage of
ripened grain under the condition of cropping seasonalchange.
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Fig. 21 indicates the relation between the spikelets number per m? and

~ ripening ratio, and Fig., 22, the relation between the spikelets number
and 1000 grain weight. |

According to them, both the ripening ratio and 1000 grain weight have no
negative velation with the spikelets number per m?, except Giza-173 plot
suffered from damage of blast disease, bﬁt, conversely,.show a little

' iqcrease as the number of spikelets increases. Namely, an increase in the
number of spikelets per unit area does not give any influence on ripening
ratio and 1000 grain weight, in other words, yléld variation by cropping
seasonal change is controlled only by yield ‘capacity change because of
:emarkably high' amount of dry matter production in ripening period.

The effect of cropping seasonal change on yield and Yield compounernts has
been_clérified as stated above,

Based 6n_the‘cultivation'method through this experiments in Fig.12 énd
Tables_779, sqitable cropping éeésonél spén.has been formulated.
_Assuﬁlng the yield over 6 ﬁ/hg, the suitable cropping séasonal sﬁan is
from érppping seaéon.l.(tfaﬁsplantiﬁg, May 15) to the season VII {trans-
planting, Jﬁne 15) for early and medium maturing varieties;'Akihlkari

and Giéa—l73, and from the season I (May 15) to the season XTI (July 5)
for late maturing variety Giza-172. .

'Furthetmofé; it became clear that transplantable period may be exteunded
';o_SO'days'by cbmbihatipﬁﬂo{ early, medium and late maturing varieties.
Tﬁe harvesting period for these'cropping seasons according to Fig. 5 and
taBle 4, for Akihikari, from cropping season I (August 23) to the season
'VII (Sept. 21), for Giza-173: from the season I (Sept. 24) to the season
VIlf(Oct; 23), for Giéé*l?Z' from the season I (Oct. 6) to the season

XL {Nov. 15). Thus; the possible harvestlng perlod can be extended to

82 days. R

It is considered possible'to eliminate the working peék of rice.tfansplanter
and harvestlhg machinery, to improve thief ﬁorking efficiency per year
and to utilize these machines economlcally through systematlc combination
of early, medium and late maturlng varletles in view of the time of
-harvestlng of precedlng crop and the tlme of planting of succeedlng crop.
As already made clear, yleld varlatlon by cropplﬂg seasonal change is
_regulated by the splkelets number .per m?, 80, 1ncre351ng ‘the number of
'panlcles and splkelets in late transplantlng leads to yleld increase,
This makes utlllVatlon of transplanter whlch is sultable for dense plant—

ing more economlcal. For this purpose, the follow1ng measures are



particularly requived to inerease the numbexr of spikelets per m? in the
future.

1) Selection of short stem panicle weight type variety

2) Estsblishment of raising of seedling for healthy seedling

3 Imprdvement-of transplanter for dense planting

4) Establishment of the method to promote initial stage growth

5) Establishment of the rational fertilizer application system for

this region

III. - Rice Transplanter Trials _
1. Comparison Study for Effective Field Efficiency of leferent Type

Rice Transplanter

Obiect
In the Nile Delta, Japanese-made transplanters of 4 row walking type,
6 row rldlng type and 8 row riding type are 1ntroduce at present Effective

field effic1ency trails for these transplanters unde1 1ocal condltions were

conducted

Metﬁod
D) ﬁachlnery useds
4 row walklng type transplanter, 6 Tow r1d1ng type transplanter, 8 row
rldlng type transplanter, 6 row and § row rldlng type tlansplanters are.

“front transplanting type.

2} Cultivation practice:
Plowing : Lengthwisé and sideways 1 plow respectively, by chisel plow.
Puddling : 2 plows by puddling rotary mounted on wheel tractor.
Transplanting : 3 days after puddliﬁg; ' '
Raising of seedling : Dry seed weight 200 g per'box.
- Leaf age ¢ 3.0 '
Plant age : 3.0
Plant‘height,: 15 .cm.

Result -

' The effective fleld eff1c1ency trlal results of 4 row walklng type,

6 row and 8 row transplanters are 1ndlcated on table 10 ' ' '
Accordlng to it, acrual transplant1ng tlme for Lhe machlne with more

transplantlng rows is shorter, sow1ng the same tendency as theoretical '

f1e1d eff1c1ency. As for effectlve fleld eff1c1ency, assuming the Efflclency

~36—



of 4 row walking type to be 1, 6 row riding type showed 1.01,. 8 row*fiding
type showed 1.28. Regarding seedling féeding time in total working hours,
4 row walking type accounted for 21,3%, 6 row riding type; 32.3% and 8 row
riding type accounted for 45.5%. Seedling feeding time occupies mbfe.per—
centage as the number of transp1ant1ng row increases. This’ means that an
increase in the numbe1 of transplantlng Tow of transplanter is not 11nked

with effective fleld eff1c1ency in mul tlp]_e proportlon.

-Table_lO. Performance test for rice_transpianter
Type of machinery 4 row 6 row: 8 row
walking riding riding Rcmark_s
_Sgrvey items type type type o
No. of operation (*31+*’54) (21+4) (16+4) *No. of working Ime for
. . i ' e o) ‘ . lengthwise
Actual transplanting time 111p8My08 | 1A gMy3s 40Mp38 **No. of working line for
. ' sideways . ., . .. .
Seedling feeding time by labor | 26™M04® 29Mgss 40M315 | b = Hour

S . : m = Minute
Seedling feeding time by - _ s = Second
operator 05™Mp38 09™M465 | . 07228 :

Turning time 11388 08™428 07"57% | Working speed
_ i R - - (20m-distance)
Adjusting timie at the field 2“‘413 04M378 06™M17° 4 row = 34 sec,

s ‘ Co e : B C 6row=355€c,
Trouble adjusting time at field 02"117S 05™M265 0308 8 row = 31 sec, -
Fﬁe!iﬂgiime at the fie_la . ] 0 0 - |
No.-of seedling box comsumed {89) (99) (95)

Total working hours 2hoemiss | ofyomises | hgsmy)s
Size of field .. _ - S
width x length (m) 40x 100 | 39%99 39 x 99
Working field efficiency (%) 64.6 412 . 396 Actuﬁ] working areafh
: ' Theoretical workmg areafh
_Planting finger adjustment | 70,10x 14 | 70,10x 14 | 70,10x'14 | 70, No. of hill /3.3 M?
o : | ’ e : 101(hnn1h0nzontmy
o . . | 14,14mm vartical
Fudcmnmnmnonﬂueﬂ 2.6 34 29 '
Freld depth (em) ' 27 27 20

'Thése'fiQUfes'wili'hbt"éhange:gréafly'in'ﬁOrmal operation; ' The effec—
tive field efflclency of 4 row walklng type transplanter dose nét differ 80
much as compared with 6 row and 8 row’ rlding type transplanters; and its
advantage over 2 other machlnes-ls evident in view of the price.of machinery
and machinery cost per transplanting area, However, 4 row.waiking typé:posed
" a problem of excessive fatigue for-opérétdrs under local condition of soil

stickness. This waits for further studies in the future, including field

depth and transplanting time after puddling.

_37._"



2.

Rice Transplanter's Planting Accuracy

Experimental machinery and method are the same as 1, Table 11-(1)

indicates planting finger adjustment for each machine, transplanting

seedling number per hill and vacant hill rate.

Table 11.(1).

Relation between planting accuracy and adjustment of
transplantlng finger (No. of hill checked, 100)

(Sowing Q’t QOOgr per box)
, Transplanting finger
Type of transplanter adjustment (mm) No. of plant/hill | S.D. Ratio 'DE%%cant hill

' Horizontally Vartical . ;
6 row riding 10 10 3.80 1.94 6.6

» 10 i4 4.20 2.84 33 -

» 10 i4 4.22 2.61 50

» 14 14 6.27 3.45 5.0
8 row riding 14 14 6.74 3.14 2.5
4 row walking 10 14 448 2.67 7.5

Table 11.(2).

Planting accuracy .and _its details

 (sowing Qty, 350 gr per bo:%c, planting adjustment, 14 x 14)

Plant No, grand | No, of planted | No, of sharply No, of cutted No, of floated | Ratio of vanact
total/50 Nos, hill seedling seedling seedling seedling hill (%)
568 510 35 17 6 0
Ratio : -
(%) 100 20 6 3 1 0

Accdrding te it, e.n'].?argeme'nt of adjustment of planting finger and the

number of planfihg per hill is closely related for the same standard

seedling box, and an increase in the number of planting and a decline in

Vacant hill rate are noticed.

Occurence of vacant hill is supposedly caused by sowing accuracy, but

the rate is on a 2.5% - 5% level, which offers no problem.

dist_ributidn_ o_f:plénting number per hill.

— 38 -

Fig. 23 shows
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Fig., 23. Dlstrlbutlon of No. of p]ant per hlll

Accordjng to iﬁ the planting number per hill’ of 2-8 seedllng within
alloable limits accounts for 60% with the vacant hlll rate of 5%. The
figure includes two cases of the planting number of 14 and 15 per hill, and
ununlform showing 1s comsidered from these cases. Over densed sowing, fre-
quently results in broken or cut seedlings. To prevent such defective
sowing, planting accuracy was iunvestigated in the sowing quantity of 350 g
per box, and the results are mentioned in table 11. _

According to the table, broken or cut seedlings account for 10% of total
number of planting, through there are few broken or cut seedlings in ‘the
case of the normal sowing quantity of about 200 g. The investigation
results 1nclude many cases of broken seedlings because of spindly growth
seedling, accountlng for 6/ of the above 10% value.

Though there is no vacant hill in view of over densed sow1ng, occur—
rence of broken or cut seedllng phenomenon is presumably caused by splndly'
growth of seedllng resultlng from over densed sowing in plantlng by
transplanters, plantlng finger 8 capac1ty is mechanlcally adgusted and is
con31dered stable, so, plantlng accuracy largely depends on the condition
of seedllng box such as sow1ng quantity. For this reason, it is important
to carry Out'plaﬂtiﬂg work under the éoﬁditions of suitable sowing quantity

and uniform sowing.



Table 12. Relation between seedling density per nursery tray and
' the rransplanter performance of Japanese transplanter,
Model ; YP-6000 & YP-8000.

Size of _ - Neod Seedling density per nursery tray (280x580x30mum)
Adjustment | scedling | Transplanting | \ NeS9e0 - 1519500062335 00) | 2008r(390c0) | 250gr(493cc) | 300gr(572cc)
index of | block per density nursery Population Population Population Population
transplanter ) finger (hills/M*) tray/Feddah - - - - | . h .
adjustment /hill M fhill M il | /M /it | /M
“s0” 10x 10 o 64 2.9 68.2 | 33 7761 4.2 98.7 5.0 117.5
intethillar 10x 14 23.5 ; 89 4.1 964 | 4.7 1105 5.8 136.3 | 7.0 164.5
distance; 18cmy 14 x 14 124 5.7 1340 6.5 152.8 8.2 195.7 9.8 230.3
“70" 10x 10 71 2.9 754 3.3 8581+ 4.2 109.2 50 130.0
Interhillar 10x 14 26.0 100 4.1 106.6 | 4.7 12227 5.8 150.8 7.0 182.0
distance; 16em] 14 x 14 136 5.1 1456 | 6.5 | 16901 82 | 2132 | 9.8 | 2548
8" 10x 19 82 28 87.0 33 990§ 4.2 126.0 5.0 150.0
Interhillar 10x 14 30.0 114 4.1 1230 | 4.7 1410} 538 1740 7.0 210.0
distance; 14em| 14 x 14 ; 159 5.7 168.0 6.5 1950 8.2 246.0 9.8 294.0

(1983, RMP Kallin Center
By; 8, Sugawara, Nour Saleh, Essam Ghazy, Malimou Hamad
& Mohamad Yusef)

Note S .

Note; (1) Variety: Giza 172,1000 grain weight = 25.86 gr at 14% moisture content.
(2) Germination ratio = 70% '
{3) - *in dry wieght
{4} **Volume of pregerminated seeds
(5) Depth of mechanically transplanted field: 30 cin, three days after puddlmg
(6) Slip ratio of fransplanter: 20% '
(7} Nursery loss ratio: 05%

‘Adequate adjustment of planting finger is necessary based on the
relation between sowing quantity and finger adjustment mentioned in table

12,

IV, Training
1. Training results : The results of training from the beginning of the

Project to the end of March, 1985 are as follows:

-]l,) October - December, 1982 : l(_}l.persons _.(Rj':c:e mechanization basic course)
2) February - April, 1983 : 151 persons (Same as. above) -
3) December 1983 - M_arch_1984 : 164 persons (Same as above) _
4) March - End of Ma_rc’h 198_4 13 persons (Advanced mechanlzatlon course,
. . chief mechanlcal officer of all districts,

Kafr El Shelkh Governorate)

__40_



5) December 1983 — March 1984 : 12 persons. {Advanced rice cultivation
course, chief agronomist of all districts,
Kafr E1l Sheikh governorate
' 6) September 1984 - February 1985 : 43 persons (Rice mechanization Basic

course)
Total ' 484 Persons

Out of the above training course, those conducted before Maréh,‘l?SA
covered the staff of Kafr El Sheikh governorate and Agricultural Cooperative
Assoclation, because Kallin Centér had no accommodation facilities. After
completion of Meet El Dyba Riﬁe-Mechanization Center and'acédmmodation
facilities for trainees in April 1984, trainees gathered from the governorates
of all mechanized rice cultivation district. Details of gbvefhorates_from

which the 484 trainees came from are as follows:

1) Kafr El Sheikh : 441 persons
2) Bihira : 13 persons

3) Shakia : iO persons

4) Gharbia : 9 persons

5) Kalubia ; 8 persons

6) El Menia : 1 person

7) Cairo : 1 persom

8) Beniswif : 1 person

Total 484 péréons

2. Teaching Materials and its Detail for Training
.Details of training and teaching materials are summarized in table 13.
Training cufriculum is mentioﬁed in table 14, Training lecture (for rice
mechanization basic course) and practices are in fhe ratio of 1:1.  Raising
of seedling by seedling box takes much part of curriculum in view of local
conditions. Textbooks, pambhlets and other training materials are revised,
supplenented and up—po—dated_from“timekto time incorporating verification

trial results, advice on mechanization problems in guidance activities.



Table 13.

Training content and its materials

Days, month
and year

Training content

Training materials

Remarks

Qct, 1982 to
Apr, 1963

Dee, 1983 to
May, 1984

Sep, 1984 to
Feb, 1985

Paising of seedling for mechanized
transplanting and rice transplanter

Raising of seedling for mechanized-

transplanting and rice transplanter
Paddy cultivation practice

Working performance and cdst for
mechanized rice transplanting

Mechanized rice cultivation
{From raising of seedling up to
mechanized harvesting)

* Raising of se_ed]ing by seedling box
* Rice transplanter

#Raising of seedling and mechanized
rice transplanting

#Paddy culture physiology and fertilizgr

application techniques

* Discase and insect pest control for
raising of seedling by seedling box.

#Performance of rice transplanter

#Raising of scedling for mechanized
transplanting (Reveised edition)

#Paddﬁ: culture physiology and fertilizer

techniques (Revised edition)

Tralning duration,
one week,

Training duration,

12 days. .

Slide and film has been
used for training from
Dec, 1983.

Training duration,
12 days and 16 days.

Note ;

* Pamphlet.
# Text book.

Written by Arabic




Table 14.

Training schedule for rice mechanization basic course

Rice Mechanization Center, (R,M,C.)

& closing celemony

Time Name of
Date . item & Itemn No., Contents schedule instrictor . Remarks
1st day Opening celemony & otientdtion 9.00-9.30 . | All instructor Auditorium
Preliminary evaluation test 9.30-11.00 | All instructor Lecture room
_ Agri-mechanization in Egypt 11.00-12.00 } Mohmud Hamad | Lectur¢ room
NurseTy (1) | Seed selection, seed disinfection, | 13.00-14.00 | Fituh Hussin Lecture room
) soaking & sprouting. _ _ )
» (2) | Seloction aursery place & collec- 14.00—15.00 | Mohamad Itman | Lecture room
tion soil for nursery box.
Crushing, sieving soil & putting
soil to nursery box.
” (3) | PH, EC, Techigaren & soaking fray | 15.00-16.00 | Alea Fid Lectute room
* Showing film 20.00--21.006 | Mohmad hamad | Auditorium
(Rice mechanization)
2nd day | Nursery (4) | Fertilizer application to 9.00-10.00 i Alaa Eid Lecture room
) nursery box Shawky Maklad
» (%) Sowing'Q't); & covering seil, -
. Pilling seedling tray (Covered by
vinyl film) & preparation green-
ing bed.
Relation between transplanting 10.00-12.00 | Mchamad Yusef | Lecture room
time & it’s yleld.
Greening bed (6) | Irrigation fo nursery (greening ' 13.00—16.00 | Fatih Nemura Lecture 1o0m
bed) & Nursery diseases. _ s )
3rd day ¥%* 1st day’s contents practice at 9.00-16.00 | Fituh Husein, - : | RM,C field.
the field. (1), {2), (3) **(4) : ‘Mohamad Itman. :
co ‘Alaa Eid. a
4th day 4 2nd day’s cqn;gnté practice at 9.(_)0—16.00 Mohamad Yusef. R,M,CI field .
the field. {5), {6). ) _ Fatih Nemura
5th day Rice fietd (7) | Field preparation 5.00-10.30 | Abd Baset’ Lecture room
Rice transﬁlanter {8) | Structure & function of each 10.30—16.00 | Asar Mohamad | R.M.C work shop
: " parts of Rice transplanter . Torahim Yusef
6th day Rice transplanter {9) _Adjustment of hill & plant No, & 9.00-12.00 | Essam Gazy -
operation method. | Asar Mahamad
Requirement of nursery box per ’
.| feddan _ )
(11)] Rice transplanter opération '13.00-16.00 | Asar Mohamad | R,M,C field
training . ' Ibrahim Yusef o
Tth day Rice transplanter (12)| Rice transplanter operation 9.00-16.00 | Asar Mohamad R,M,C field
o training Ibrahim Yusef
Sthday | Rice transplanter {13)| Maintenance & storing of Rice 9.00-16,00 | Asar Mohamad. | R M,C work shop
: ‘ transplanter - . lbrahim Yusef
9th day Planm':ig (14} Area coverage of Rice trans- 9.00-12.00 | Fituh Husein Lectire toom
planter & planning. Essam Gazy
(alculation of Rice tranceplanter Abd Baly
utiﬁzati_on expence _
Weed control {13 Kinds & life circle of weed on 13.00-16.00 | Fatih Nemura Lecture room
paddy field C Mohamad Itman
) Abd Rahian
10th day | Weéed control (163| Herbicides, kinds, characteristics 9.00--12.00{ Faiih Nemura. | Lecture room
: & usage. Mohamad Itman ’
SN } Abd Rahman
- Harvesting (17)| The kinds of machine and it’s 13.00--16.00 | Iburahim Nour | R,M,C Workshop
operation training, Magid Romeih
- fburahim Usef .
11th day | Rice cultivation (18)|. Rice cultivation technique 9.00-16.00 | Samir Hadre Lecture room
+ 7| technique ' o ) o Mustafa Essa
12th day ‘**Final évaration test, discussion 9.00-14.00| All instructor Auditorium
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Films and slides ave also used aiming at audiovisual training. It is
important that there is a definite difference in the level of technique and
knowledge between the staff of the Rice Mechanization Center as lecturers
and trainees for smooth operation of training. Therefore, iectufers are
limited to the counterparts who are in charge of verification trial connected
with the cbhﬁehts.of lecture or who previously received expert training '

concerning lecture in Japan.

3. Consideration, Requests £rom Tralnees and others

Training was started in October, 1982 based on a strong request of
. Egyptian authorities for trainihg field foremen of the mechanized rice
- transplanting demonstration, which was scheduled for implementation in April
1983, Because‘of these circumstances, contents of training in the beginning
were mainly seedling box and transplanters. 'However, ﬁﬁe contents were |
changed to detailed training adapted to local 81Luat10n including seedling
box and transplanters in view of the subsequent verification trial results,
advice on demonstration and'guidance'aetiﬁities.

The tralnlng course in and aftex 1984 covers overall rice mechaniza-
tion from nursing seedllng to mechanized harvestlng iﬂcludlng mechanization
practices, manuring weed control and expenses.' Training period was a 7 -
day course at first, then was extended to a l2-day course and finally to
a l6-day course to meet traineers' request in 1984.

According tb.the'discussions:after evaluation test for trainees (rice
mechanization basic course) and training, there is a demand for further
extension of training period to improve understaﬁding of seedling box and
transplanters, which are still new techniques in this district (Bed soil pH,
EC, ISOwing quantity, planting number and adjustment of planting finger,
greenlng bed management etc.)

As mechanized rice transplantlng was put to practlce in 1984, it is
sald that said technique has not taken root satisfactorily in local districts
other than Kafr E1 Sheikh Govermorate. Consideriﬁg'circumstances and absolute

.neces51ty of seedllng technical settlement for mechanlzed rice transplantlng,
nursing seedllng will be the main subJect of talnlng.‘ Besides, many trainees
desire that training period and the time for which should be studied in the
future. Other requests include complete arrangement of heating equipment
in winter and sports supplies.

Trainees are satisfied with meals and accommodation. Sports supplies

and facilities are being arranged gradually, but measures for heating
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equipment in winter should be studied. Alr conditionor ig strongly desired:
bécause of severe cold in winter, when power breakdown frequentliy occurs.
Thetre is no problem of diécipline in. connection with training life.
Training results can be recognized clearly through observation of the
demonstration site for mechanized rice transplanting in Kafr El Sheikh, taken
charge of by those who have finished training_bf'the'Centef. For further
technical settlement of mechanized rice cultivafibh, improvement of training
business and re-~training for previously finished trainees are necessary,
taking subsequent verification trial results at the Center into considera—

tiom.

V. Advice and Guidance Activify for Mechanized Rice.Cultivation Area in
Kafr E1 Sheikh Governorate

The Egyptian Government formulated a 5-year food production increase
plant as one of the measures'of improve its agricultural and social situation,
and gaﬁe priority to mechanized rice cultivation as an important political
measutg; Iﬁ response to this government policy, the Agriculture ﬁinistry
inaugurated this prbject to establish mechanized rice cultivation technology
for suitable local agricultural condition in Egypt in. 1982. Howéver, the
Agriculture Ministry and major rice cultivation governorates in the Nile
Delta area.expressed their_étrohg intention that they could not wait for com-
pletion of mechénized rice cultivation-techniéal system as the Project aims
at and that they wished to spread even partial technology tentatively in
1983, | o

Uﬁder”these circumstances, the Agricultural Ministry and tharia‘
governorate and‘Kafr El Sheikh goverhorafe purchased Japanese-made trans-
planters and started demonétration to farmers, strongly requesting.the
Project to'give advice and guidance. This project considered it :premature
to spread techniqués, because the Project's activities was just started.
Nevertheless, the Project could not neglect demonstratioh.promoted by
Egyptian side independéntly, énd was compelled to start giving advige'and
guidance to the demonstration of Kafr El Sheikh governorate in April 1983,

In 1984, the field guidaﬁce System which had been employed in the
previous year was not édopted, partly because ré4ttaining for persons in
charge of demonstration site had been given at the Center after demonstra-
tion. . ._

Instead, field guidance was given only oﬁ.pfoblems'occurred in the

period from nursing seedling to mechanized transplanting. Table 15 shows



the demonstration of mechanized transplanting conducted for the organiza-.

tion under the Central Agricultural Cooperative Association of Kafr El

Sheikh governorate (KFS hereinafter), size of plot and a schedule from

nursing seedling to mechanized transplanting.

Table 15(1). Demonstration area for rice transplanter :
' April up to July 1984.

(KAFR El1 Sheikh governorate)
Typeofthe ' o wine ducation| Working ducatl o
transplanter iking duration | Working duratlon Name of engineer inchazge
Name of Name of Aréa & numbers for nursery, fot transplanting . . * {Machikgm%.ks IrseTy
district working site | (Feddan} - Date of Date of Dot ety
4 row] 4 1ow|8 10w D;l;?r comple- D;l:lfr comple Agroromist Mechantcal frowbles elc.)
tion tion
Kaft E{ Sheikh] Kafr El Taifa 53 2 &, May | 29, May 3..Juna 27, June | Shawkat Mustafa | Aahdy Shehen Over Irdgation
El Akela 200 4 4, May | 12, Junc| 1, June § 7, July |Tulal Aisa Mohemed Molstar | Over luigation, Over
El Said E}-Nagar Aleed At doscs fertilizes, .
Mohamed Salama | - -
El Shamarka s 2 4, May | 25, May | 28, May 123, June | Hassan Abden Ali )\.bdminmn Gver ingation, Over
Yusef Saida Negi Abshasha doses ferlilizer.
Nosia 100 2 4 May | 23, May | 26, May |21, June | Osman Metwari Sald Mohamad Fertilizer appilcation |
Adli Rabib method
Basir El said
Saadela 120 3 8, May | 26, May | 23, May |25, June | El Sald Ahamed Thzahim Zakl Slecriﬁs gtar i‘.‘ox hl'okcn,.
Ebrehim Dusuki | P.F.O. shafi broken.
El Hamura 91 3 6,_.May 26, May | 1, June |27, June | Samlr Salch Ald Hassan- Hyd, oit seal, pin, Trans-
. : Hatlya, Ali EL planting finger trouble.
Szid, Ebrahim .
) Elaid -
** Arfimun 8 1 1, fune | 4, June { 7, July |15, July | ** Ebiahim.-Nour, Ebrahim nour Stecring gear box broken,
Hayatim 16 Hatiya Shalan P.F.0. shafi broken,
. Beshuni EI- | Storanaer bzoken, Hyd,
Frutiyar, of) seal broken,
] All El Meshir
Sub total 663 43

Table 15(2).

(KAFR E1 Sheikh  governorate)

Demonstration area for rice transplanter :
Aptril up to July 1984,

Type of the + - o pr -
tansplantier Wot_tokln_g furailon Warking duration Maine of engincer incharge
& numbers T nuzsery for tiansplasting A . Remaks
Name of Name of Ares e : "
Pt . ' {Machincry & nursecy
distriet working site {Feddan) Date of .Date of Bate of Date of . - treudbles o1y
4 1owfb row| 8 row Sl comple- ;;“D cumple- Apronomist Mechanical
tion fion
-8id¢ Salem Handasa o 3 5. May | 5, )une ]..lune 25, Jupe Muh:u.ucd ' Ahamed Aldya l'yihium.IWnrking
hata, T-atih Abd Ll sehedule,
i Hady, L.
. El Mofty k] 2 8, May | 7,Janc | 4, June | 29, June | Abd El Halim- FFatih Salch Stati work without
Bl Sewy. Hajam Ramadan | training staff therefoze
Ali Abd E1- | Al Ahmad all Linds tsouble of
Rahmen. stedling were eccured,
Sub total 150 5
Kallin Et Mangheh El 8 1 5, June -6, June |19, Tune 27,}1.m|: Yoahd Kalifa Mahinsern Al

Kobla . . Shakur,

Kaliin ‘14 1 1. June |18, June £20, June 2‘-),Junc - Malak Matta Pythium.

Abo Nzim 41 ] 8, Junc | 16, June | §, July | 18, July | Afiad Abokade| Ebrahiw Geneim Workng schedule no
oud, irgation toubles,
sevound gear fronble.

Nashart 12 1 5, June | 12, Iunr.: 25, June| 29, June | Ahmed Haras {Above members | Pytitlum, w'uri»:inr.

. . vovered all Kallin | schedile o good
area} (oo lale),
“Unemi 13 1 2, Junc | 12, Juge 12, June| Y. Buly | **Mohamad- "
Yusel
**allin El Balat | . 40 . )] 2, Junc | 15, Jume [ 28, June 2, July Abd EE Salam- Shafi dsmen
Kassam. ~

Sub total 148 313 **L'rom Rice Mechani-

zation Cenlee.
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Table 15.(3)

Demonstration area for rice transplanter:
April up to July 1984,

(KAFR'EI Sheikh gbvernorate)

Type of the

Working duration | Working duration - 3
teansplanier Nzame of enginees inch
Naic of Nam¢ of Aten & nmibers fornutsery .- | for transplanting et (Machiney &
district working site  |{Feddan)| Date of Daie of ANINCIY & nutstry
" b
4 row. 6 row 8 row D;‘;:’r cample- D;[: ?F comple- Agronomist Mechanical troubles gte.)
tion ' tion C
Dusnck Mehalet Dial 104 4 1 | 4 May} 28, May 124, May [ 22, June | Mohamed A Ali Arner Asheal | Py thinm, steering pear
Makssod Ll Detrewy, box breken
“thusth Kotb
‘Fharwat abao-
. Yusef.
Sanhor 81 2 T May | 29, May | 2, Fune | 22, Juxe | Mohamad Serhan | Kamel Mustafa Sreeting geas Lox broken.
. . Abulel Bagory
Demenka 81 2 8. May | 7. June | 7, June | 22, June | °atih Hamed Ahmed ET Kady
. Tawfic Solh
Sub total 366 8 1
Yuwa Kabit 40 1 12, May| 5, June | 4, June | 25, June | Faissl EI Mohamad Et- Over inrigation, pythium.
Zaafarany, Shelif.
Elolwy 20 2 10, May! 2, June | 2, June | 23, June Hassan H Abdck Salam C, miyabeenus, over
Shakawy El Kadiy Al irrigation.
Assap
Sendion (1] 1 17, May| 7,0une |10, June] & July { Nast Ahemed Pashed Salam
Sub tota} 190 4
Motobis MenyetEl Morshel| 100 2 LMy |22 May 127, May | 29, June | Mohamed Al Semir Hassan €, miyabeenus, over
. L L . Abdet R EL- Duosuki A LI b drrigation .
Khatvooby. Masr .
Aotabis 42. 1 3. May | 25, May'| 28, day | 18, July Mohaied tasian | Kamar Komel
Hamdy UV Asheey | 1) Said-Shaziy.
Sub tetal 142 3
— —_ SR ——
Table 15.(4)  Demonstration area for rice transplanter:
April up to July .1984.
(XAFR El Sheikh governorate)
'!'"_\:;uuflhé-, o - W._ s : T - B
transplanler "“}:"?:_‘I;ig:;uan ‘;{:}'r::;g;‘:;:::: Name of engincer incharge Remarks
Name of Nanic of Areg & numbeis IR R e m,“.hi";').i,,"mw
distriet working sile (Feddam bate of Pate of Date uf e of ’ troubles cte.) )
4 row|6 row]8 row ;:“ comple :lu;‘ comple- Apronomie Mechanical
tion tion
Hamuool Zidan - 25 1 20, May [15, Fune | 20, June | 7. July | Kkabil Shalrawy. [ Ebrahis k1 Zali
£l Sabayel 16 2 25, May |20, Ture | 25, June | 10, tuly | Abd A L Razek
El Khemsin 60 Abdel Fatal-
: Orabi
**] Khatigeen 200 6 12i.May | E Junc |11, Fune] 7, July | Lisahin Nour Fiahie Nour Work start by non
. ’ . Alag Fid Asza Molkemed traingd s fhierefore
all seedling were damaged
at {icst slige.
**J'rum Rice Mechaniza-
livn Center,
Sub total kD 3 [
Biala Elsae 308 1 4 20, Ap#l| 31, May [ 14, May | 25, June | Shehals Mohamed,] Gehir Gihali O.Vci tiripation.
Abdalls Mohamel | Elbialy Geibi
Mohamed Talbe Flassan El-§idani
Lbshan’ 255 4 2 22, Aprii| 31, May | 20, May | 29, Jusc] Fatin Mohamed Molrzmed Ilimsosi | Steering goas box biokes,
: Adel Flsaid Guanir Elhedid]
All Mohamied
Sub total 563 3 4
Alttotal 2553 |3 | oas | 13
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The gize of implemented plot - is less than that in previous of 4,401
feddan (1 feddan = 0.42 ha), but the same demonstraticn was conducted by
other organizations (thé persons in cﬁafge wére the sawe as in previous _
year, who had completed the Center's training), and the area of implémentan

tlon was on the same level as previous year for KFS governorate in general.

1. Transplanting Time _

It is gaild that the optimum transplanting time heré for high yiéld is
around May 15 - June 15. Acéording to table 15, no location completed
mechanized transplanting before June 15 in the demonstration_in KIS govern—
orate this year. The paddy field of this éountry is all winter crop plots
such as wheat and clover_ﬁnder the alteration of land ﬁsage between dry and
flooded condition system generally performed in Niie Delta. A delay in
reaping and harvesting of these crbps pfesumably caused a delay in mechanized
transplanting time. | .

It is considered necéssary_to study preceding variety‘which céﬁ be
harvested earlier and selection of mechanized transplanting impleméhfatibn'
field (method to convert the field of early harvesting cfops such as flax

into paddy fiéld).'

2. Nursing Seedling .

Problem in the initial stage of nursing seedling occurred at a demonst-
ration site respectively in Hamol and Sidisalem district, caused by the per-
sons in charge of these sites, who had received no training yet. Many places
suffered from Damping off disease #idbably by Pythium spp. and Helmintos-
‘porium leaf spot, but the number of such cases Wés less than previous year
according to sufvéy. This'is'considéred to be duelto'the improved technolo-
ng which has taken root among ﬁhe persons.in chérge to a certain extent
thropgh ﬁhe re-training for the persons in charge of demonstration site in
all distriét and their experience in field with the area of about 100 feddan.
For the future safe nursing seediing, seed disinfection and Damping-off disease
preventive chemical control which have not been introduced, are essential

so that an urgenf measure should be taken.

3. Utilization and Condition of Transplanter
An improvement is notice in the arrangement of field and adjﬁstmént
of maéhinery in connection witﬁ mechanized transplanting as compared with
.previous year. Table 16 indicates the effective field efficiency of respec-

tive demonstration sites utilizing 6 row riding type tramsplanter.



These values are generally higher ‘than those for the same type machine
which was shown in.table 17 in last year, iﬁcluding an excellent demonstra-
tion site with the efficiency of 292 feddan/day/machine, probably because

of improved operation management and operation technique.

Table 16. Actual working éapatity of tice transplanter

(KAFR El Sheikh governorate April to July, 1984)

) ' Actual working capacity of rice transplanter (6 row)
. ; Area ]3;‘! ?r‘zt:t(:sl-l **Nos, Working
Name of coopexative | cpeqdn p1§2;i£g 051;{1";2? Fer day Pgll' ;}:?:rs- P;;rfi‘;sf;r Per hour «:g’:;:sig:lxgt;f Remarks
. por b
1. El Akola 200 37 4 540 1.35 | 0.225 | 0.168 16.62
2. E1 Shamarka 75 27 2 277 1.38 0.231.°) .0.172 - 17.0t
3. Nosta 100 27 2 3.70 1.85 0.308 | 0.228 22.56
4, Sandela 120 34 3 3.52 1.17 0.196 | 0.146 14.44
5, El Hamura 91 27 3 337| 112 | 0187 | 0.140 13.85
6. Handasa “110 25 3 4.40 1.46 0.244 | 0.182 18.00
7. E1Mofty 70 26 2 2,79 134 0.224 | 0.167 16.52
3. Kallin 14 9 1 1.56 1.56 0.258 | 0.194 19.19
9. Abo Naim : 41 14 1 2.92 2.92 0486 | 0.365 36.11
10, Sanhor 81 | 21 2 385 1.92 0321 | 0240 23.74
11. Demenka . 81 16 2 5.06 253 0.421 | 0.316 31.26
12. Kabrit 40 22 1 180 180 0.303 | 0226 22.36 -

13. Elotwy 90 22 2 409 2.64 0.340. | 0.225 22.26
14. Sendion . 60 29 1 2.06 2.06 0.344 | 0257 25.43

15. Menyet BiMoshet | 1060 [ 34 2 2.94 147 0245 | 0183 | 1810 -
16. Motobis Y 44 1 0.95 0.95 0.159 | 0.118 | - 11.67
17. Ziden : 25 i8 1 138 138 0.23 0.172 17.01
18. El Sheyet & Khemsin 76 | 16 2 475 (237 | 0395 | 0296 | 29.28
‘Fotal 1416 | 448 | 35 | sese| 2872 | 4794 | 3543 | 37541
Avetage 1 1866 | 255 1.9 3.4 1.59 0.266 | 0.196 20.85

** Type of rice transplanter Riding type 6 row. Rice Mechanization Center 1984,

On the other hand, there are some sites of considerably low efficiency
and the’cause should be investigated for improvement. The utilization rate
of transplanters introduced by the'Central Agricultural Cooperative Associ-
ation, KFS governorate is reported-helow:

1)'4 row walkiﬁg type introduced 25 machines, utilization rate is 12%
2) 6 row riding type intfoddéed'75'machin95, utilization rate is 61%
3) 8‘rdﬁnwélking type introduced 5 machines, utilization rate is 80%

It is noticed that the'utiiizatiqn rate of 4 row walking type trans-—

planter is very low. Only two demonstration sites in Beala district utilized

4 row walking type this year, and other districts keep said machine 1ookiﬁg



brand-new in their warehouse just as in previous year. S x
The advantage of 4 row walking type is evident as compared with 6 row. .
and 8 row riding types in its working efficiency, price of machinery  and:.
machinery cost per area, but operators at demonstration sites suffer from
excessive fatigue, sometimes being unable to pull out their feet from

field under severe stickness field condition.

Table 17. Actual working capacity for vice transplanter

From KF$ activity, July 1983. -
‘ R.M.P. kallin center
Nour SALEH, 5. SUGAWARA

Slip tatio 20%, Working speed 30.5 sec/20 m. Essam GAZY, Mohamud HAMAD
Are Dusation of | Nos f Actual wolrking capacity of rice transplanter Feddan
Name of coop o | ar A i i Per machine | Per finger | Per hour | Actual working
feddan | transplanting | machine | per day per day “oerday | (8hiday) efficiency %"
1. Zidan 60 28. 1 | 214 | 214 | 0356 | 0268 264
2. Elsal - 120 56 2 2,14 1.07 0.178 0.134 13.2
3. Tbshen 107 25 . r 4.28 2.14 . 0.356 ‘ 0.268 26.4
4, Bil shasha 20 39 2 2.31 1.16 | 0.192 | 0.145 14 3. .
5. Sandirah . 150 40 3 3.75 1.25 0.208 | 0.156 - 154
6. Elhamrah : 70 39. 2 1.75 0.90 0.149 0.113 111
7. Mohaletkhasab 125 43 - 3 291 0.97 0.161 0.121 i1 9_ .
§. El morabin 57 35, 1. 1.63 1.63 0.271 0.204 20 1 o
9. Aramun 133 26 -3 5.12 1.7 0.284 | 0.214 21_.,_1,_ S
10. Mohalet Diay 85 21 2 4.05 2.03 0.337 0.254 25_,1 )
il. Demenka . . 48 20 1 2.40 2.40 0.400 0.300 B 29.6
12. Shabas No.2 58 2 2 2.23 L1z | ooass 0.140 13.8 .
13. Gamaila ) 157 27 3. 5.81 - 194 0.322 ) 0.243 23.9_
14, Sidi Ghazy 42 28 1 1.50 1.50 | 0.250 0.188 ) _13.5
Total 1302 | 453 28 42.06 2196 | 3.649 2.145 270.80
Average 93 | . 32.36 2 .| 304 156 | 0260 | 0200 19.34

They do not want to use said machine and this is the cause for the low
utilization rate.,  Furthermore; smooth operation of riding type machines
with simplicity just by their 'side accelerates their keeping away from. said
machine. This may be a big-reéson_for riding type-oriented utilization
rate. To effectively operate 4 row walking type in the-future, -detailed-
studies shou1d=be made_covering field'depth,_irrigatign and transplanting
time, degree of fatigue of operators and yleid._i “- _ -

As for the utlllzatlon rate of 6 row and 8 row r1d1ng type machlnes;
15 machines were not used due to breakadOWn except unused ones owned by
the Central Agrlcultural Cooperatlve (4 row walking type-7, 6 row rldlng

‘type—?)



4, Break-Down

The damage and wear of second gear (drive, planting gear). as. happéned
last year as big break-down occurred enly ounce this year versus 16 in pre-
vious year because of.additionai furnishing to all related machines with
wannlng system f01 food cluteh cert1fy operatlon and’ gear el1p -off preventlon
unit by the manufacturlng company of these transplanters Damage to '
5teer1ng gear occurred 5 cases versus ‘4 cases last’ year, _showiﬁé‘a teﬁdéﬁty".
to continuous and 1ncreas1ng fallure. Minor fallure can bé coped with local:
ly and’ the operatlon of machines can be malntalned but these big troub]eq
de not occur in Japan and necessary parts can not be obtained here.

Thue, the operatlon of machlnes is forced to be suspended 1hese breaﬁu
downs are. consldered to result from operator S rough handllng dnd fleld
depth. It 1s neceseary to. relnforce machlnery strength to meet local con—l
ditions. _ o

In addition to big failure, small and medium scale troubles happeneellr
on many occasions. These troubles are expected to increase in view" of the
operation hours as many as 200 hours per séason and the laspe of atilization
years. Especially, the transplanters introduced by the Central Agricultural
Cooperative: Association ofKFS govetnorate have'a tendency toward low utili-
zation!rate-due to break-downs waiting for repair. The Project-suggested;fw
that the said Association give satisfactory consideration to:and take prompt-
measures for the introduction of parts and proper arrangement for repair
tools for demonstration sites based on log beok and Break—&own detaﬁ.e
Vi. Paddy Weeds in the Experlmental Fleld of Meet FE1 Dyba, Rlce Mechanlza—

“tion Center '
1. 'Kiﬁ&s'ef pédd& ﬁeEdS'inaﬁgypt

Echinochloa eree—galli‘iinubie)*

Echinochloa eeioﬁum'(No Jebaneee)*

Cyperus‘diffofmis (Tamagayatsuri) #

Eclipta alba (a variety of Takasabureh)

Ammania spp (a variety of Himemisohagi)

Iﬁ_addition to the above, the following weeds, which do not grow om
Japanese field, grew:

Sypetus rotundus’ (Hamasuge)*%

Cynodon dactylon (Gyoogishiba)*

Panicum repens (Haikibi)*

~
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Pagpalum paspaleides {(no Japanese name)#

Dinebra refroflexa (no Japanese name)
* Gramineae family  ex Cyperaceae family

The cause for growth of perennial weeds in the farm was previously
under the alteration of land usage betweeﬁ dry and flooded condition system
in addition to the water shortage thié year (1984). Considering the above
weed growth gondition, sufficient water supply is essential for weed control,

such as prevention of weeds by flooding and effective use of herbicide.

2. Damage by strongly injurious weeds
Studies were made on the effect of the above main weeds, Echinochiloa
crus-galli and Cyperus rotundus, which are strongly injurious on paddy rice
growth and yield by changing planting density. Trial materials are as

follows:

A) Paddy rice : Seedling box
B) Echinochloa crus-~galli : Seedling box
¢) Cyperus rotundus : Natuaral Growth

Assuming that the seeds of Echinochloa erus-—galli-and tuber of Cyperus

2

rotundus are mixed in the soil for seedling box, 24 hills per m* were trans-

planted on July 15 with the following ratio:

A) Paddy rice : 4 seedlings/hill
B) Echinochloa crus-galli : & seedlings and 2 seedlings/hill

C) Cyperus rotundus : 2 seedlings and 1 seedling

The grbwth investigation results for paddy.riée and weeds on thé 50th
day after transplanting are shown in table 1. As for the groﬁth of weeds,
Echinochlea crus-galli reached 90 - 101 cm and Cyperus rotundus reached
111 - 135 cm on the 50th day after transplanting, a remarkable groﬁth in

height as compared with that of paddy rice.



Table 1. Growth.of paddy rice and weeds
Paddy rice Weeds
Trial plot T .
Plant H, No. of Till, Plant H. No. of Iill.
+ Echinochiea crus 65cm ;g/hill 98m . gg/hill
- galli (2)
+ Echinochlea crus :
galli (4) 65 6 . i01 22
+ Cyperus rotundus (1) 60 14 135~ 8
+ Cyperis rotundus (2) | 56 11 111
+0 65 ' 18" - 0

As a result, the number of tillers of paddy rice was 1/3 of reference

plot in the Echinochloa crus-galli 4wseedliug.plot, and about 2/3 in 3

other plots.
The yield of pad

rate of each plot as

dy fice is indicated on table 2. The yvield decreasing

against the reference plot (net) is: Cyperus rotundus

1 and 2 plots ~ 70% and 84%, Echinochloa crus-galli 2 plot - 91%, Echinochloa

crus—galli 4 plot - 9
than Japan, and the d

is very large.

9%. The duration of sunshine in Egypt is much longer

amage to paddy rice by both varieties of weeds, Cch plant,

Table 2. Paddy rice yield

. Yield
Panicle Sma%l Blpen— 100? Yield decreas-
Trial plot panicle ing grain . .
number . - /a ing
number ratio weight
rate
No./hill wWo./hill % g Kg %
+ Echinochlea crus '
; . . 15 7. 1
galli (2) .10 41 50 4 9
+ Echinochlea crus
hi. 0.
ealli (4) .4 .33 27 8 7 99
+ %ygerus rotundus | 4, 51 68 21-  24.5 70
1
+ ?g?erug rotundus | 44 48 65 18 13.5 84
+ 0 Natural 19 40 95.5  23.5  40.9° 51
condition _ _ _
+ Hand weeding 30 51 94 24 82.8 0
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3, Relation of Gérmination of Cyperus Rotundus with Planting Depth/Water
| Depth .

Studies were made on the effect of planfing depth and water depth on the
germination of Cyperus rotundus. Natural gorwth Cyperus rotundus (small
gseedling: below 2 cm, large seedllng above 10 cm, 10 seedlings each) was
‘transplanted in the 1/2000 a. Wagnel pot with the planting depth and water
depth mentioned in. table 3 on August 5, and its number of'germination_was
investipgated on the 15th days after transplantlng. -

No germination was noticed for small seedlings under the condition of
planting depth 5, 10 cm, and germination of large seedlings was respegplvely
one. In the case of planting on the ground, most of them servivied,eveﬁ
uandexr the condltlon of water depth 5, 10 cm.

~ As a rvesult, it became cledr that burylng of tubers of the plaan in

soil is effectlve for weed control of Cyperus ‘rotundus.

Table 3. Relation of germination of Cyperus rotundus-
with planting depth and water depth

. ' Number of Geimination
Planting . Water : - i :
Depth ‘Depth Small Seedling Large Seedling
B ‘ g " (below -2 cm) -(abowve 10 tm)
10 em 5 cm 0 1
5 em 5 cm 0 i
0 cm 5 cm 8 9
0 em 10 em. 6 9
0cm 0 cm 8 8

4. Weed Control Experimént by Herbicide

1) Experiment on herbicide treatment at the time of young séédliﬁg ‘
transplanting _ _ '
Studies were made fégarding the effect of difference in treatment time

of 5 kinds of herbicides on the growth of paddy.rice.

Experimental herbicide énd_quantity {(per a.)

A) Liquied Pentazon ' 37.5 cc
B) Oxadiazon (Emulsion) 12% - 50 cc
C) Granulated Butachlor 5% 300 g
D) Granulatéd Benthiocarh Symetrin 400 g
E} Granulated Pyrédolate 300'g



Cultivation practice
A) Rough puddling : July 3
B) Fertilization : July 4
) Ploting _ Ju]y 5
))) lransplantlng : July 8. 9 10

Used 20_ééedling§ from seedling box, 6 seediings:per hill;.26-hills

per mZ, manual transplanting, 1 plot 40 m?, Z-plot system.

Herb1c¢de treatment
A) lst : July 7 (the following day of puddllng)
"B) 2nd July 10 (4 days after puddllng)

Dj 3rd July 13 (7 days after puddling)
D) hth : July 16 (10 days after puddllng)
E) 5tk : July'Zl:(15 days after puddling) -

?) Experlment on 1 tlme ﬁréétméﬁg:of hérgiﬁide in young sééd1iﬁg ffans?"
plantlno cultlvatlon | . | A N S 2
Studies were made on thé‘épplicabiiity'ofrl time treatment of mixed

herbicide having wide weed control spectrum...

Trial herbicide and quantity (per a)

'_7A) Granulated Naploanllede Butiachlor 7&, 35/ . 300 g -
B) Granulated Pyrazolate Butachlor 64, 2.5% ; 300 e
C) Granulated Benthiocarb 7% y 300 g

,Cultivation practice

A) Puddling : July 18"

B) Transplanting : July 24
C) Fertiiization‘: July 25

Weed1ng effect is shown on table 4. For Cyperus defformis, all of the
3 klnds of herbicide showed excellent effect, but For Ammania spp,
Granulated Pyrazolate Butachlor herbicide showed hlgh effect, with the

remalnlng 2 kinds showing inferior effect.



Table 4., Effect of weed control

Cyperus Ammania

. Total
Trial Plot Difformis spp

No. Weed, Ratio | No. Weed, Ratio | No. Weed, Ratio

Naploanilede

Butiachlor 7%, 35% 0 0 80 86 80 60
Pyrazolate :

Butachlor 6%, 2.5% 0 v 11 12 1 8
Pyrazolate Benthi-~ 0 0 52 56 ' 52 39
ocard 7% '

No treatment 41 100 93 100 134 100

The growth of paddy rice was inferior in the Naploanilide Butachlor
tablet herbicide plot. Yield was the lowest in No-~treatment plot due to
weed damage,'and the second from the lowest was Napleanilide Butachlor

plot due to partly to weed damage besides herbicide damage.

Table 5. Growth and yield of paddy rice

Growth Survey Harvest Servey
Trial Plot |"boint No. No.of  No.of . Ripening 1000  Yield
H. Tiller | Panicle Small P.ratio Weight /Ja
cm No. No. No. A g Kg
Naploaniled
Butiachlor 35.5 11 3 31 81 21 58.2
7, 35%
Pyrasolate
Butachlor 41.0 14 32 53 80 20 65.1
6, 2.57 '
Pyrasolate - , . .
Benthiocarb 45.7 16 34 50 80 22 71.8
7z, 7% ' '
No : ’
41.4 18 21 57 80 22 50.6
treatment

As a result, Pyrazolate Butachlor herbicide had the highest weeding
effect. The effect herbicide including Butachlor om the growth of paddy
rice was noticed. Judging from the above results, Pyrzolate Benthiocarb

tablet herbicide is safest for application in high temperature;



3) Experiment on systematization df herbicide in direct seceding cultivation
under flooded condition
Though Pylazolate tablet herbicide has a highly safe properly in direct
seeding cultivation under flooded condition, its weed controling period is
feared. Therefore, its systematization with other kinds of herbicide was .

studied (per a)

A) Granulated Pyrazolate 10% . 300 g
B) Granulated Butachlor 5% 300 g
C) Granulated CNP Butachlox 5%, 3% 300 g
D) Liquid Bentazone : 37.5% cc

E) Granulated Enthjocarb Symetrin 7%, 1.5% 300 g

Cultivation practice

A) Rougﬁ puddling : July 10
B) Puddling : July 14

C) Sowing : July 15

Herbicide treatment

A} Pyrazolate téblet herbicide : July 16

B) Granulated Pyrasolate and Granulated Butachlor : July 26
C) Granulated CNP Butachlor and Liquid Bentazone : August 9

5. Discussion

The paddy tield herbicides.on the market in Egypt are 6 kinds; i.e,
Exadiazon, Benthiocarb, Bentazone, Butachlor, Molinate and DCPA.

All of which are either liquid of emulsion herbicides and on tablet
type is on the market. According to counterparts, the area of paddy field
herbicide application is 210,000 ha.

Ozadiazon and Benthiocarb are used for 84.C00 ha respectively and
Bentazon and other herbicides are used for the remaining area of 42,000 ha.
Considering treatment based on the above herbicides on the market, scatter-
ing of Oxadiazon emulsion and Benthiocarb emulsion in undulated solution
before or after puddling in young seedling transplanting cultivation, and
scattering of Benthiocarb + DCPA emulsion in mixed solution after drainage
in 1-2 leaf of rice in direct seedling cultivation under flooded condition
will be the basic treatmeﬁt. However, spravers are not spread so much due .
to unfamiliarity.of épraying of agricultural chemicals. In the latter

treatment case, therefore, owning of sprayers is a precondition.



In view of the above circumstances, tablet herbicide - oriented.treat-
ment is desired. In young seedling transplanting cultivatiom, one time
treatment using CNP Butachlor tablet, alveady ldcally transformed into
tablets in Formosa and Tahi, is considered promissing. In direct seedling
cultivation under flooded condition, systematized treatment of Pyrazolate
and medium/latter period herbicides just after seedling is considered pro-
missing. . .

For the more development studies, prior settlement of p?obleﬁs peculiar
to Egypt is essential, for example, relation between weed growth énd altera—
tion of land usage and water depth of paddy field (including ground.equsure).
In spreading herbicide, s;udies on its toxic character to men and fish are
necessary. Because fish are an importént source of protain, The spread of
herbicides should be carried ouﬁ carefully so that no problems such as PCP

in Japan may occur.



GRAMINEAE

ANNUAL WEEDS

A, Echinochloa colonum B. Echinochloa crus-galli’
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CYPERACEAE

B - Cypprus rotundus
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