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1. Study on Plowing System -

1. Changes in Soil Harduness in Spring Time

Object

Delta soil contains much silt soil, its particles-are homegeous shows
high hardress due to drying, making its plowing wbrk specific. Therefore,
the vertical change in soil harduess of wheat are Bersim (Egyptian clover)
fields, the main previous crop of paddy rice, during the period from the

last day of irrigation to plowing time.

Methbd ‘ . o

1) Experimental field: Wheat and Bersim fiélds cultivated.bynfarméfs;

2) Measurement of scil hardness: Drug each field to make vertical'distribu“
tion of soil and pushed in the hardness tester horizontally. Measure-

. ment was taken every 5 days starting on the_lOﬁh da?é.after_the last

irrigation for each crop (May 13 - June 25), at an interval of 5 cm from
the éﬁrface to the depth of‘SO CIi. _

3) Type of soil tester: Uéed the Yémanaka type_sqil féster, measurement is

shown in the average value of 3 points.

Result

The measurement value has been arranged in the form of chdnges in the
vertical distribution of soil hardness as indicated in Fig. .l and 2.  Fig. 1
shows the case of Bersim field, where the soil hardness untiil the 20th
days after irrigation is almost the same in its vertical distribution, but
surface layer's hardness increase on and after the Z5th, especially in the
layers above 10 cm on and after the 35th as a special feature., On the other
hand, there is litfle change in the layers deeper than 15 cm,

Fig. 2 shows the vertical distribution of hardness in wheat field.

It shows generally the same trend as Bersim field, but an increase in hard-
ness starts in the layers near the surface earlier than Bersim field, show-

ing marked hardness at the harvest season of wheat.
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jrrigation in wheat field

As stated above, it ﬁas become clear tﬁat éoil hardness near surface
differs very much according to the variety prerivous crops uhtill the time
of plowing. The difference is éonsidered to be due to different evapora-
~ tion rate from the surface of soll caused by the structural different im

plant cover, and to difference in crop's transpiration rate. It is scheduled

_— 64#4



to develop studies based on these data, because the soil hardness at plowing

has a close relation with the selection of plowing method.

2. Establishment of Plowing System

object |
A complete rotation system is adopted in the Delta areas,-and.all;cfops
are cultivated by irrigation. Generally, the plowing work of paddy rice is
performed after the lapse of 30 - 40 days from:the.last irrigation'for ﬁréu
vious chps, and the rate of wéter content in soil ié very low due to dry
climaté, showing extremely high s0il hardness. Therefore, it had studied

plowing methods which are suitable for such a high soil hardness.

Method

1) Plowing time: Assuming previous crdps to be wheat and Bersim, studied 3
kinds of plowing methods, on the 30th dayé and the 45th from the last
irrigation, respectively. 7

2) Pilowing methods: a) Chisel plowing with tiactor.— 50 P8, working width
1.6 m. b) Rotary plowing with tractor (straight shink tyﬁe blade) - 45
P8, working width 1.3 m. <c¢) Rotary plowing with.tractor {L-shaped type
blade) - 45 PS, wdrking width 1.3 m. The working speed was adjusted of
chisel plow at O.erm/s, rotary stfaight shink type blade ande—shéped
type blade at 0.58 m/s, and all plowing depth at 15 cm. -

3) Plowing frequency: " One plbw'and two plowé, respectively.

4) Measurement of soil crush ratio: Classified sizes of clod after ﬁldwiﬁg

and indicated in the rate weight/mz.

Result

Results of survey are indicated in Table 1, Fig. 3 and 4. As shown,
clod diameter of the 30th day plow is larger than that of the 45th day plow
for all plowing methods, which clearly shows that clod diameter becomes
larger as soil hardness increases. Besides, soil breaking rate improves in
the two plow method as compared with the one-low in all plowing methods as
regards plowing frequency. _

As for the effect of difference of plowing method on crush ratio,
chigel plowing has larger clod distribution than rotary plowing, showing

interior crush ratio.



Table 1., Percentage of Clod Diameter and Plowing System Relationships
Days after irziga- _
-~ __tion 30 45 30 45 30 45 30 45 30 45 30 45
Clod :
diameter
o (om) <2 5 8 10 < Total (%)
Plowing AN
System %@
Chisel 1 12796 |11.8° [1030] 9.97]10.80 | 7.00 [16.92 .923 3402 62,00 100 100
plowing | 2 3324164 |1005] 5.89111.30(10.29 1546 [19.83]29.95[47.59 | 100 | 100
Rotary I ]48.76 | 9732004 112.17112.27 1287|1444 |16.34] 4.49|48.89 100 100
plowing —
pow knife 2 16134(21.62(2090 (24981348 |2642| 4281892 -- 8.06 | 100 | 100
Rotary 1 |61.7311147|2551 | 91711276 1294 | — [3229] — |34.13 | 100 | 100
plowing o
straight 2 |7844]1827|16.54 |1427] 502 |2407| - |3026] — [13.03 | 100 ] 100
Notes: Soil hardpess Rate of moisture content (%)
kgfem® 15 cm depth average.
30 days 18 11
45 days 33 9

Neither of the rotary plowing methods is considered suitable especially

for the 45th day plowing when the surface soil hardness is very high, making

it impossible for blade to reach the 'predetern':nined dépth. As a result of

observation of soil 'crush_by irrigation after plow, complete crush of large

clod over 10 cm diameter was confirmed in about one hour.

It was also made clear that there i35 no difference in crush ratio in

the case of mechanical puddling after crush,
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'Regarding the difference in crush ratio according to the kinds of blade
in rotary plowing, the straight-shink type blade has higher crush ratio that
L~shaped type blade for both the 30th and the 45th day plows.

On many occasions, however, both type blades do not reach togthe pre-
determinedrdepth, because weeds and straws of previous crops tangie with
these biades in plowing.

It is necessary te increase plowing frequency to reach the plowing
depth of 15 cm. N _ .

Althoﬁgﬁ ﬁile ﬁéLta sbil shows femarkably.high-hardness due to its high

s8ilt content and dry climate, its soil grains easily separate by containing
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water due to the high degree of base satulation.

Therefore, the degree of crush ratio according to the difference of
plowing method in paddy rice cultivation does not give any influence on
trangplanting.

In conclusion, rotary plowing is definitely superior te chisel .plowing
in crush ratio, but irrigation and puddling eliminaté difference between
.the two. _

The conclusion was reached that chisel plowing, whiéh has higher per-

formance and efficiency than rotary plowing, is more practical.
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@ Rotary plowipow knife} 2 times.

4 : ) Rotary plow{straight knife} 1 time,

% of Clod dliameter
3

a0~ X Rotary plow(straight knife) 2 times,

.20

<2 . o4 6 B 10>

Clod diameter { cm }

Fig. 4 The relationship between plowing system and variation of
clod diameter after stop irrigation 45 days



ITI. Suitable Working Method of ‘Walking Type Transplanter

Object

When Delta soil cdntains water, it shows a separation property and
stickiness after being degraded. So, riding type of trangplanter is pie-
ferred to walking type which causes more fatigue for workers.

Héweﬁer, there is much difference in pfice and selection of a suitable
kind of machine is considered necessary according to the scale of operation.

So, it has studied the suitable working method for walking type transplanter.

Method

1) Plowing depth: 15 cm, rotary pléwing with tractor - 45 PS.

2) Puddling: Puddling rotary with tractor - 45 PS.

3 Measurement.of'cone index interpenetration: Dropped a cone index of 112
grs., 30° from 1l m height above ground to measure interpenetration.

4) Measurement of degree of worker's fatigue: As direct measurement of
fatigue is difficult,IWOoden artificial footprints was made and rest the
weight (60 kg), 300 grs/cm? to measure the depth of penetration into the
soil and the strength to pull them out (kg).

Result

Fig. 5 shows relation between variation of cone index and days after

puddling.
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As indicated in the sketch, the cone index on the first day aftex
puddling is very high and mechanized transplanting is impossible, but the
cone index on the second day is 10.36 cm, vwhich is within the limits of
suitable mechanized transplanting.

Worker's fatigue relates with two elements; depth of interpenetration
of foots into soil and soil's stickiness f:om which foots are withdrawn.

Therefore, the firstly investigated reiation_between days after.puddling

and depth of interpenetration of artificial footprints on Fig. 6.
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According to it, the interpenetration depth tends to increase in a
straight line with the lapse of time even for the plowing depth of 15 em.
This means that the degree of fatigue by walking increases as irriga-

‘tion water permeates lower layers and softens earth bearing power.
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Fig. 7 shows relations between pull-out kg/foot and days after puddling.
According to it, strength required for puddling out wooden footprints in-
creases with the lapse of days after puddling, the strength of 3.29 kg
required on the first day after puddling rises to 7.31 kg on the second day
and to 11.65 kg on theithird day. It is clear that require double the
strength of the second day on the third 'day when compare the strength re-
quired to pull out footprints, which show the cone index within the most
suitable transplanting iimits. |

In other words, it is assumed that the fatigqe at the time of operation
of a Walking type transplanter relates to both the depth of penetration of
feet into the soil and the strength required to pull them cut, and conducted
a trial'demonstratibn using.artificial wooden footprints. |

As a fesult, the cone index shown on the second day was already within
the limits of most suitable trénsplanting, with remarkably less fatigue as
compared with the third day. Thus, it is considered the second day is

the most suitable working time for walking type transplanter.



T1¥. Improvement in Seedling Establishment in Mechanized Direct Sowing

Culture on Dry Field

Object
Studied relationship between the plowing method and the seedling estab-

lishment in mechanized direct sowing culture on dry field with the purpose

of cutting down expenses of nursing seedling and transplanﬁing.

Method
1) Plowing method: 2 methods has employed. a) Chisel plowing with tractor

- 50 PS, working width - 1.6 m, working speed per seond ~ 0.80 m/s.
b) Rotary plowing (L-shaped type blade) with tractor - 35 PS, working
width - 1.3 m, working speed per second - 0.58 m/s.

2) Plowing depth: + 15 cm.

3) Frequency of plowing: 1, 2 and 3 plow.

4) Seed drill: Tractive type by 50 PS tractor, working width - 2 m

5) Measurement of classified crushed soil: Classified clods per m* by size

after plowing, and showed them in weight ratio.
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number of plowing



Result

Fig. 8 indicates the relation between rate of soil clod diameter and
the number of plowing. According to it, as the number of plowing increases
for both rotary and chisel plowing, the rate of soil clod with 2 cm diameter
becomes larger.

Namely, the rate of 2 cm dia. clod is rotary 3 plow » chisel 3 ﬁlow >
rbtary 2 plow > rotary 1 plow > chisel 2 plow > chisel 1 plow.

Fig. 9 shows the relation between the number of plowing and seedling
establishment ratic. According to it, as the number of plowing increases
for both rotary and chisel plowing, seedling establishment improves under
any sowing quantity. 1t was arranged the above in the relation between the
ratio of 2 cm soil clod diameter in each experimental division and the ratio

of seedling establishment in Fig. 10.
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_ According to it, a close positive correlation is recognizéd between
the inecrease of 2 cm soil clods and seedling establishment. The plowing
mefhod with rotary or chisel - 3 plow shows higher seedling establishment
rate. However, the chisel 3 plow wmethod is considered more practical in
view of the rate of work under the condition of remarkébly'low content of
goil as stated in the preceding item.

The further studied the cause for the lower seedling establishment in
soil clods over 2 cm diameter, and found out that the seeds sown in large
soil clods considerably increased: theirxr sowing depth by crushing after
irrigation and lowered seedling establishment ratio.

As shown in Fig. 11, sowing depth and establishment of seedling has a
close negative correlation, a fact which indicates the absolute necessity
of raising soil crushing ratio for stabilization and improvement of seedling

establishment in the direct sowing in dry fields.
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1V. Mechanized Harvesting Technology
1. Reaper Harvesting Machine
Object
A reaper harvesting machine as one of the mechanized harvesting systems,
which have studied the working rate and the operation accuracy of the reaper,
assuming a system of combination of a reaper with a self-propelled automatic

harvester.

Method

1) Date of harvesting: October 15

2) Name of variety: Giza 172 and 173

3) Length of éxperimental division: The machine operated 3 times on a 10 m
division ﬁifh'anaépprdach run of 5 m. '

4) Grain losses: Head grain loss is indicates in the averagé value of 3
péints, céllecting falling g:éins:iﬁ'the experimental division after

harvésting{



5) Soil hardness (ground contact): It is indicated in the average value at
3 points using the Yamanaka type hardness tester.

6) Plant lodging degree: An angle formed by vertical direction and culm.

7) Decleaning degree: An angle formed by culm and the surface of land as

the base line.

Table 2., Specification of Reaper used for Trial

Model Name AR-120
Dimensions
Overall width (cm) 147
Overall length (cm) 239
Weight (kg) 116

Engine section

Type 4—cycle, air cooled gasoline

Rated out put 3.3 ps/1800 r.p.m.

Drive section

Shifting : o Forward 1. Reverse 1. possible to

Speed (m/s) ' 0.80 adjust by acceleration
Dimensions of wheel
Width {cm) 18
Diameter (cm) 43.5
Reaping.
Reaping System . ' Reciprocating
Reaping width (cm) 120

Result
_ Paddy'rice plant lodging is the biggest bdtﬁieneek in mechanized
harvesting. ' _ ' 7

In examining the reaping performance oflthis:kind of ﬁachiné, it wés'
used a variety which is the most éasily lodged - Giza-172, and coédu;ted
ﬁéa@ing experiment on groups of differeﬁt lodging degfee‘ The resglts are
mentioned in Téble.3 and 4. Apcbrdiﬁg to Table 3, the reaper can.ﬁow_from

any direction for the group of plant lodging degree of 44.4°, and head grain



loss shows no change for mowing from any direction; an average loss of 0.23%.
Table 4 indicates the case of higher plant lodging dégree of 62°, Iﬁ this
case mowing from the opposite direction and right direction against lodging
is impossible, but mowing from any other direction is possible with nearly
the same grain- losses as the case of 44.4° lodging.

In conclusion, there is a close relation between establishment of
seedling ratio and scil crushing ratio, and it is necessary to raise crush-
ing ratio of soil so that the diameter of clod may become smaller than 2 cm,
and under the conditions of Egypt, chisel 3-plow is more practical than

rotary.



Table 3. Performance Test for Reapex

T ¥ . " M .
Standing direction 1 2 3 oy
A : T
Ttem — _ - L“"Ad
Variation of o o o o
moisture content lst day 16.1% 16.1% - 16.17% 16. 1%
L ond day | 14.9%2 | 14.9% 14.9% 14.9%
" 3rd day 14.7% 14.7% 14.7% 14.7%
&
‘1 |Harvesting time sec/10 m 12.8 12.5 12.5 13:3
g
o .
o | Harvesting speed n/s 0.78 0.80 0.60 0.75
&
43 . .
@ |Plant lodging deg 4t 47 44 . 4° 44, 4° 44 .4°
£
Decleaning deg 45.6° 45.6° 45,6° 45.6°
Hardness kg/cm? 5.6 5.6 5.6 5.6
Cutting height cm 9.9 9.7 8.9 10.4
Straw weight
(50% moisture) kg/10 2 8.24 8.60 7.52 8.12
@
Q| Grain weight
= .
g (14% moisture) kg/10 n? .4.764 4.971 - 4.439 4.692
o .
o
* | Losses weight .
HH
5 | by head grs/10 m2 | 14°8 7.2 5.6 18.5
Percentage of head loss 0.30% | 0.14% 0.12% 0.39%

Note: Variety - Giza-172



Table 4. Performance Test for Reaper

Standing direction
. 1 _ 2 3 4
{§§%§/ \géii Eé%; E;J://
Item '
Variation of /
molsture content lst day 14.5 . 4.5
" 2nd day 14.2 14.2
" 3rd day 14.2 4.2
g :
T |Harvesting time sec/10 m 12.5 12.5
:,-U.{ .
o
5 .
;; Harvesting speed m/s 0.80 0.80
N
o o : )
o Plant lodging deg| 3 |62.00°| 62.00° 62.00° o 162.00°
| F 7
n 0
0 o
Decleaning deg| £ |28.00°| 28.00° 28.00° g 128.00°
o -
Hardness kg/cm? 2.8 2.8
Cutting height . cm| 18.42 10.30
Straw weight :
(50% moisture) kg/l0 m? 10.40 10.40
] -
3] ' :
g [Grain weight ‘
g (14% moisture) kg/10 m? 6.740 6.740
k5
n |Losses weight
& |[by head grs/10 m?| . _22'22 12.73
Percentage of head loss ' 0.32 0.19

Note: Variety ~ Giza-173
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Table 5 shows reaper's effective field capacity for Giza-173, which has
no plant lodging. According to the Table, operation rate is 1.30 hours per
feddan and working effiéiency il 88.8%.

The reason for this high efficiency is the wachine’'s simple operability
for operators, beilng capable of a small sharp turn. .

The machine can mow even field corners continﬁously, and this is one
of the reasons for its high performance.

No problem was found in operability even under the condition of cone
index (ground contact) of 5.6 kg/cmz.

As explained above, investigétion on the mowing performance of reaper
assuming a harvesting system by combination of reaper and automatic harvester,
showed a high efficiency of working rate of 1.30 hours per feddan and work-
ing efficiency of 88.8% for non-plant lodging field. Mowing is possible
from any direction at the lodging degree of 44.4° and head grain loss is
very low.

In the most difficult mechanized mowing for large plant lodging, mowing
is possible from any direction except opposite and right direction, with no
increases in grain losses.

In conclusion, reaper's performance is very high, and a combination

system of reaper and self-propelled automatic harvester is very promising.

2. Harvester (Ear head threshing type mounted on auto-crawler)

Object

The trial test was carried out the rate of work and opefatién accuracy

of this machine as a combination system with reaper.

Method _ _

1) Name of variety: Giza-173 _

2) Method of reéping and drying: Natural drying on the gfound for 2 days
after reaping with reaper.

3) Method of feeding to harvester: After drying, collect paddy straws at a
certain interval, and move the harvester there. Manually feeding rice
plants:to the threshing room from the top of panicle. .

4) Grain losses: Unthreshed grain loss = measured unhulled rice sorted
from waste straw. No. 3 chaff grain loss = measured unhulled rice in

waste straw scattered from No. 3 chaff.



Table 6. Specification of Harvester used for Trial

— i S
Model Name HH-701
" . . : U
Dimensions
Overall width {(cm) 243
Overall length {cm) 260
Weight 552,
‘Engine section
.Type 4-cycle, water cooled
‘Rated out pﬁt 7 ps/2400 r.p.m.
Drive section - _
Driving method Rubber crawler in endless form
Shifting Forward 3, Reverse 1
Crawler width (cm) 40 .
Threshing section
Diameter of threshing
Drum x width {me} 42 x 51
Drum r.p.m. 480
Selection o : Swing, winnower and suction in
' combination
- S

Result

The collected paddy straw dried for 2 days after reaping with reaper
at predetermined places and threshed them moving harvester.

Table 7 shows the rate of work of harvester. In the case of.Table 7,
the machine was rather old and had many mechanical troubles, requiring 7

hours 21 minutes per feddan.



Table 7. Field Working Efficiency for Harvester

Time for Time for
Actual working time transfer adjusting Name of troubles
hatvester of troubles
1 hour 16 min 55 sec 30 sec | 2 min 00 sec | Grain conveyer

obstructed

25 sec 6 min 45 sec | Chaff outlet
obstructed

25 sec¢ | 5 min 30 sec | Grain conveyer
obstructed

50 sec | 10 min 15 sec | Chaff outlet
obstructed

1 min 40 sec { 14 min 30 sec | Chaff outlet
obstructed

Total 1 hour 16 min 55 seec | 3 min 530 sec | 39 min 00 sec

All total working hours 1 hour 59 min 45 sec

Notes: Variety: Giza-173
Field size: 38 m x 30 m (1140 m?)
Grain moisture: 15.5%
Straw moisture: 51.0%
Total threshed grain weight: 749.84 kg
Field working efficiency: 46.9%
Convert to Feddan

Working hours: 7 hrs 21 minutes
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The rate of work without such troubles was 4 hours and 47 minutes,

In this system, paddy straws were no binding due to mowing with reaper, and
feed them truing up the top of panicles.

The feeding quantity of paddy straw was rather insufficient due to lack
of practice.

Working hour would be reduced by increasing feeding quantity. Table 8
indicates operation accuracy. It is worth notice that No. 3 chaff grain
loss (0.13%) and unthreshed loss (0.83) are very swall.

As stated above, top of panicle were not trued up and unthreshed grains
were left due to lack of practice. Therefore, it is considered possible to
decrease the loss by getting skillful.

In conclusion, as a result of studies on the rate of work and operation
accuracy of harvester as a combination system with reaper, it required 7
hours 21 minutes per feddan, but the rate of work and operation acburaby
would be improved dramatically, increasing the feeding quantity by skilled
labor and elimination mechanical trouble through maintenance.

Therefore, it is considered that this system is very promising as

mechanized harvesting system for the studied farmers of medium/small scale.

3. Combine (Ear head threshing type of combine)

Object

The harvesting performance test had been conducted up to last year
regarding this machine, and high rate of work as well as high bpération
efficiency was confirmed for the short-culmed variety of Japanese type.

The standard variety of Egypt, however, is a long-culmed variety, Giza-172,
and it was pointed out that machine are easily clogged with straws. Thereu

fore, studied a suitable harvesting method for long—cﬁlmed_variety this year.

Method

1) Time of harvesting: October 12

2) Variety: Giza-172 _

3) Length of experimental division: Operated the machine 3 times on a 10 m
division with an approach run of 5 m.

4) Grain loss: Head gfain loss, it is indicated in the average value at 3
points, collecting falling grains in the measured division after reaping.
Unthreshed grain loss: 'measured grain sorted from waste straw from
straws. No. 3 éhaff grain loss: measured unhulled rice in waste straw

scattered from No., 3 chaff.

__85,,



Table 9. Specification of Combine

Model Name

TC-3500

Dimensions

Overall widch (cm)
Overall length (cm)
Overall height (cm)
Weight (kg)

167
400
197
2370

Engine section

Type
Rated output

4—cycle, 3 cylinder, water cooled

32 ps/2600 r.p.m.

Drive section

Crawler type

Rubber crawler in endless form

Reaping height contrel
- Threshing clepth control

Reaping device

Shifting Forward 12, Reverse &
Crawler width x length (cm) 40 x 150

Reaping section

Type Reciprocating
Reaping width (cm) 135

Hydraulic system (manual and automatic)
Hydraulic system (manual and automatic)

Chain with time

Threshing section
Diameter of threshing
Drum x width {cm)
Drum r.p.m.

Selection

42 x 90
540

Swing, winnower and suction in
combination

Result

The traditional variety, Giza-172, has a long culm length of 120 cm

and it is easily lodging. So selected a period of experiment before plant

lodging to study the rate of work and operation accuracy.

"Table 10 and Fig. 12 show the results of performance test. According

to these tables, losses of each part of paddy rice tend to increase as

reaping speed grains, but the amount of losses differs according to the

" kinds of losses-head grain loss is the largest, unthreshed grain loss is

__86,._




the second and chaff loss is the third. As a result of this center's study

on the cause for main losses: head grain loss and unthreshed grain loss,

the following points became clear.

1) Head grain loss: Though the shattering nature of Giza-172 is moderate,

the picking tinmes hit the top of panicles as reaping speed increases and

its shattering mnature is accelerated partly because of the drying degree.

Therefore, judgement of suitable reaping time is considered to be very

important in Egypt where climate is dry.

2) Unthreshed grain loss: This is caused by uneven culm length. Iu this

case, top of panicle of short culm is not caught by the threshing drum.

Giza-172 has long culm and its chaff quantity is large, so auto feeding

depth adjustment causes clogging and stops machine,

For this reason,

manual feeding is employed, and adjustment of feeding depth is conducted

on operator’'s judgement.

Combine

Table 10. Performance Test for
a|Time for 10 m sec 45 31.5 25 22 16
%ﬁﬁ Harvesting spead m/s . 0.22 0.32 0.40 0.46 0.63
§:§ Sinkage of machine cm 2.15 2.35 1.90 2.00 2.40
"8 Cutting height cm 10,45 14.90 12.25 15.00 13.70
Harvested straw weight kg/10 m? 10.20 11.19 10.12 11.40 9.70
Harvested grain weight kg[lO m? 4,700 5.250 4.750 5.350 4.550
Chaff weight gr/10 m? | 590 840 720 650 520
, |Unthreshed loss gr/10 m® | 12.65 | 28.15 | 31.30 | 76.25 | 65.00
§ Chaff loss gr{10 m? 3.90 7.35 2.10 4.10 21
g Head loss gr/10 m? | 155 175 215.5 | 310 319.5
g Total weight of grain gr/10 m® [4871.55 {5460.50 [4998.90 |5740.35 |4955.50
| Unthreshed loss A 0.27. 0.53 0.65 1.40 1.40
Chaff loss Z 0.08 0.14 0.04 0.08 0.45
Head loss Z 3.18 3.20 4,31 5.40 6.45
Total loss % 3.53 3.87 .00 6.88 8.30
Notes: Variety: Giza-172
Moisture contents (chaff): 55.5%
Moisture contents (grains): 16,3%

Standing angle: 44.4°

Decleaning

angle: 45.6

Plant hedight: 120 cm
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Note: Variety: Giza-172 (panicle wieght type)

Moisture content: Grain is 16.3% straw is 55.5%
Fig. 12 Working speed (m/sec)

It became clear that the manual feeaing caused unthreshed loss.

There are_thé reasons for an unthreshed grain loss, which tends to increase
as working speed is accelerated. _ _

However, it has been revealed that it can cope with unthreshed'loss.due
to an increase in chaff quantity for long culm vafieﬁy by decféasiﬁg the
speed of reaping. -

As shown in Table 10 and Fig. 12, grain loss decreaées at the.speed of

around 0.4 m/s without clogging, and reaping at a stable speed 1s possible.



Thus the suitable reaping speed of combine harvesting should be changed
according to the variety's culm length,

The suitable speed for short culm variety (Giza-173, refer to the 1983
trial results) is around 0.68 m/s, and for the long culm variety (Giza-172),
the speed should be reduced. o
| In conclusien it has become clear that the 1ong culm variety causes
clogging of threshlng drum in harvestlng with a combine, making it impossible
to carry out stable reaping, and that stable reaping with high operation
accuracy is possibie when reaping speed is redﬁced'to 0.40 m/s as a result

of our study.

4, Mechanized Harvest of Wheat

Object

A delay in the harvest of wheat defers rice planting period, which is
one of the major reasons for a decrease in the harvest of paddy rice.
The rlpe period of wheat 1n Nile Delta in the ordlnary year is from May 10
to 20 and there is enough time for the perlod suitable for planting paddy.
‘However, a delay in harvest due to manual labor defers paddy plantlng
Therefore, conducted a wheat harvestlng experlment with a combine for paddy

rice use with the purpose of paddy planting in suitable season.

Me thod

1) Harvesting period: May 20

2) Variety: Giza-155

3) Measured area: 2100 m?

4) Condition of crops: Culm length 110 cm, seeding method: drill by seeder,
plant lodging degree: 70°, wmoisture grain 12.5%, straw 30%, weed: none.
Measurement of unthreshed grain was conducted in the seme way as paddy
rice. _ _

Combine TC-3500 for rice harvesting was used for the experiment.

The number of revolution and adjustment of device were as follows:
A) RPM of winnower: 1770 rpm. B) RPM of 2nd conveyorﬁ 1640 rpm.
C) Angle of dust discharge lever: No. 3, D) angle of riddle: 25°

Result

In harvesting wheat, utilization the combine used for rice harvesting
there is a problem of clogging in No. 2 chaff return pipe due to the dif-
ference between rice and wheat in the 1000 grain weight. So each section

of the combine should be adjusted to wheat harvesting first of all.



In addition, angle of riddle and selection ratio are in an inverse propor-

tion. Therefore, it has studied optimum adjustment values in advance.

Table 11. The Adjustment of Discharge Lever and Angle of

Riddle for Wheat Giza-155

. Unthreshed : . T
Good grain . Broken grain otal
Angle of Qngle of ‘ 8 grain BLE of
iddle discharge sample
ri lever No. of y.. | No. of y No. of ” p
grain ) grain 4 grain ° grains
20 3 972 97.2 | 19 1.9 9 | 0.9 | 1000
25% 3 980 98.0 12 1.2 8 0.8 1000
30 3 973 97.3 17 1.7 10 1.0 1000
35 3 971 97.1 19 1.9 10 1.0 1000
40 3 969 96.9 20 2.0 11 1.1 1000

Note: * The most suitable adjustment for harvest of wheat, Giza-155

The relation between adjustment of angle of riddle and harvested grains

is indicated in Fig. 13 and_Téble 11. According to them, the wvalues of

adjustment for the least broken ratio and unthreshed ratio were 25° for the

angle of riddle, and No. 3 for the angle of discharge lever, Therefore,

the test was conducted the rate of work and operation efficiency based on

the above

Fig. 13

adjustment.

3.5 -

3.0 L~

%5

-20 - ¥ a5 40

total ratio of unthreshed and broken grains ( %

3 3 3 -3 3.
Jdfostment of sngle of riddle and discharge lever.

Adjuétment of device for suitable harvestiﬁg in wheat Giza-155



Table 12. Comparation of man/hour between traditional method and
mechanical havvest in wheat per feddan

Traditional method : Combine
Item Name of Wgrk[ng hour per feddan | Name o]  Working hour per feddan
rachine Hisof | No.of | Total maching Hrsof | No.of { Total
machiney | men man hrs machiney | men man hrs
Cutting ' by hand - 6 36 - Z -
Middle size | » - - | - D _
Binding -
Larggr_size " — 6 12 _ _ —
Transport | by
of straw _ animal 4 2 - N -
. . . by by
Threshing Threshing thresher 4 3 12 combine 1.5 3 4.5
. : by motor L4 .
Winnower winnower 2.5 3 7.5 - — -
Transport : b
of threshed ' - - o A 3 3 9
straw ) ratlot
TOTAL : } 91.5 i3.5
.

Notes: Working hour per day is 6 hours.

Table 12 shows a comparison of work from reaping to selection by tradi-
tional method with the work by the combine.

According to the Table, traditional method takes a lot of time, and
this is the major reason for delaying planting of rice.

On the other hand, working speed and operation efficiency shows satis-
factory results in the case of wheat harvesting using the combine for rice.

The climate at the time of reaping was very dry and the moisture of
wheat was low, making it possible to perform ordinmary reaping at a fast
reaping speed of 1 m/s.

This was due to no chaff clogging as an advantage of dry climate.
Operation efficiency was confirmed to be very high; 1.64 hours per feddan
{42 a). Table 13 shows operation efficiency, which characterizes grain
loss. Namely, unthreshed grain loss is a little high as compared with other

losses.



Table 13, Ratlo of Grain Loss Against Working Speed in Wheat, Giza-155

Working speed

Ttems Description : m/s
_ 1
Grain out let kg/h 2115
Flow volume e —
: Straw flow kg/h 1386
Head losses % . 0.227
Chaff losses % 0.262
Grain losses :
Unthreshed losses % 0.431
% 0.920

Sub total

Note: The above test was adjusted on 25° of angle of riddle and

No. 3, of angle of dust discharge lever.

It has became clear that this phénomenon is closely related with the
reaping period, i.e., the wheat culms are excessively'aried up under high
temperature and dryness, and culms are broken by picking tines. 5o culms
are discharged without being caught by threshed drum.

However, the experiment proved that the total grain loss was below -
1%,.an extremely high operatioﬁ efficiency. _ _

In conclusion, the harvesting test of wheat using the éomﬁihe for riﬁé
harvest showed a very high operation efficiency of 1.64 hours per feddan
and operation accuracy of below 1% grain loss. _

_These results are significant in producting economic effect by improv-
ing the operation rate of rice harvesting combine and in making it possible
to incfease rice harvest by planting in a suitable season through speedy

harvesting of wheat.

V. Utilization Conditions of Machines

Table 14 shows the utilizatioﬁ conditions of each machine in 1984.
According to it, tractors with the capacity of 30 PS and 75 PS were most
frequently used. _ o _

The_30 PS5 tractor was often used for plowing (when:there was much water
content), puddling and carrying because of its simple operability in spite
~of small type. _

The 75 PS tractor was used mainly for chisel plowing in fields where
rotary plowing was impossible due to increased soil hardness under dry

" ¢limate conditions.

__92 .



Regarding rice transplanter, the annual utilization time is as many as
100 - 200 liours, or the machine carried out transplanting of nearly 40 ha
per machine, | ' ‘

The utili?ation hours indicated in Table 14 is rather limited, because
the Agricultural Ministry of Egypt purchased 20 transplanters and the Center
used some of them, so the utilization hours of furnished machlne were limited.

When the walking type transplanter is compared with the riding type,
the.latter machine was used more than the former.

This reason is explained in the item concefning the suitable working
method of walking type transplanter, so, please refer fo it.

VThe plowing and puddling rotary having wide workiﬁg width waé_used
much in view of the broad field plot of the Center in the area of 40 ha and
the proved high operation efficiency of this type of machine. '

As for the harvester, the utilization rate of the binder is low in
this tountry, because hymenium moisture and straw moisture respectively
reach 14% and 50% even in decleaning conditions under the dry cllmate of
Egypt, and binding with the binder for drying is unnecessary.

Furthermore, most of the_plantlng varieties have long culms such as
Giza-171 and Giza-172. Reaping of these varieties is very difficult,

The combine can reduce working time from reaping to harvesting and its maxi-
mum utilization time is 396 hours in a year (harvesting period, late in Sep.,
late in Oct.).

The machine can reap nearly 40 ha a year per machine. Its tfaveling
capacity has no problem in operation, making very efficient reaping work

possible due to an increase in ground contact pressure after drainage.



Table 14.

Name of machine

No. 1 HB-2200
No. 2 HB-2200
HB-2800
Binder Y Co.
K Co.
Combine
K Co. RX-2100
Y Co., No. 1 TC-3500
" No. 2 TC-3500
" No. 2 TC~3300
TC-1410
Harvester

HH~-701

Y Co. tractor 24 hP, No. 1
" , No., 2
K Co. tractor 30 hP, No. 1
" , No. 2
" , No. 3
" 45 hP
"o 75 h?
Bulldozer
Transplanter, Y Co., 3 row
" , 6 row
No. 1, " K Co., 6 row.
No. 2, ne "
" , 8 row
Plower, rotary, RS-24
" , RL-1602
" , DC-1800
" , MX-2000
" » SE-1700
Puddler, rotary
HY-182
P-241

Classification of utilization

Meet E1 Dyba Field Demonstration Total hrs.
298 298
129 129
298 298
285 285

81 81
177 177
461 461
179 179

20 20

60 60

30 30

60 24 84

6 6

82 82

13 13

11 11
60 60
132 132

44 bt

86 86

75 75
100 100

27 27

5 5
7 7
71 71
2 394 396

58 58

76 76
153 153
112 112




VvI. Troubleshooting and Maintenance

Routine check is conducted for the maintenance of the machine, but fuel
filter and air cleaner often get clogging due to much dust in the dry air in
Egypt. So these parts must be replaced much earlier that the time instruct~
ed in specifications. _

There are cases of natural worn out of wires and seals. Egypt is dusty
and highly basic water is used for work and washing machine after work.

This causes rust on these parts apd accelerates worn-out.

Out break troubles occurred due to unsatisfactory check after routine
check and replacement of parts, and were partly caused by operator's care-
lessness during work.,

Approximately 400 transplanters have been introduced in Egypt and are
being used by farmers, and many out break troubles have'occurred, mainly on
steering part. This is due to the deep plowing depth at farmer's fields
and soft deep‘soil layers caused by long irrigation time, making trans-
planter's traveling load heavier,

The Center eliminated these troubles by plowing of about 15 cm and,
performing puddling immediately after irrigation.

A part of out break troubles were repaired in small factories in town,
but most of them were repaired and maintained by the Center's workshop.

Most of the expendable supply parts were replaced by spare on hand, but wefe

partly replaced through local purchase,
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RESULT OF SURVEY AND VERIFICATION TRIAL
IN AGRONOMY DIVISION, 1984






I.

1.

2.

II.

Result of survey and verification trial in agronomy division, 1984

Mechanical Tramsplanting Cultivation Experiment

Selection of wvariety suitable for mechanical transplanting
Nufsiﬁg seedling

1) Effect of seedling of different seedling density on yield.

2) Effect of seedling of differetn nursing duration on yvield

3) Effect of mitrogen top-dressing in the latter half of nursing
" Quration on yield '

4) Effect of zinec application seedling in nursing duration on yieid
Pilanting density

1) Effect of change in planting density on yield

2) Effect of change in the tumber of seedling per hill on yiéld

Fertilizer application to main paddy field

1) Three feftilizer elements experiment

2) Effect of the amount of nitrogen application under different plantiﬁg
. density on yield . . '

3) Effect of nitrogen split application method in later planting on
yield |

4) Compost application experiment

Direct Seeding Cultivation

Cultivation trial of direct seeding method on dry condition



I. Mechanical Transplanting Cultivation Experiment
1. Selection of Variety suitable for Mechanical Transplanting.
Object

Variety comparison experiments on young seedling mechanical transplant-
ing cultivation were conducted with the purpose of selecting varieties
suitable for mechanized tramsplanting.

As a result, some varieties showed high yield as follows: Akihikari:
12.03 ton/ha, Nipponbare: 11.76 tpn/ha, Giza~173: 11.28 ton/ha., Giza-172:
11.25 ton/ha. in 1982, and Nippombare: 14.31 ton/ha, Akihikari: 10.54 ton/ha
in 1983, As these varieties were considered promising, studies were developed

aiming at higher and stable harvest.

Method _ .
1) trial varieties: Akihikafi, Nipponbafe, Giza-172 and Giza-173
2) Amount of fertilizer applied for main paddy field: .N ..... .+ +15%kg/ha
Po0s..... 80 "
K20.ouwaso 40 "

3) Split application method:
Basal dressing: 50% of toial nitrogen and total basal dressing
for pﬁosphate:and potassium.
1st top-dressing: Applied urea of total nitrogen 25% on the 10th
day after transplanting.
2nd top—dressing: Applied the remaining 25% of total nitrogen to
Akihikari, Nipponbare and Giza-173 seven days
before panicle initiation stage, and for Giza-
172, before reduction division.
4) Planting density: Mechanized transplanting adjusting to 30 cm x 12 cm
(27.7 hiil per m?) with 4-6 seedlings per hill.
5) Date of seeding: All varieties were sown on 5th May,
6) Date of traﬁsplanting: All varieties were transplanted on 10th June.
7) Date of harvesting: - Akihikari........10th Sept.
Nipponbare.......12th Sept.
Giza-173......... Oth Oct,
Giza-173.....4... Oth Oct.

Result

Yield and yield components are shown on Fig. 1 and Table 1.

The highest yield is 9.18 t/ha of Akihikari as in 1982, and the second
" is 8.06 t/ha of ﬁipponbare, and third and fourth are 6.84 t/ha of Giza-173
and 6.3 t/ha of Giza-172. '

m98_



This year's yield is lower than '82 and '83, because the fertility of
soll of the Meet El Dyba field is poor due to first planting with a lot of
weeds, affected by salt injury. Though the yield remained on a low level
on the wholé, it showed the same tendency as in '82 and '83 namely, the early
and medium maturing varieties such as Akihikari and Nipponbare produced
higher yield than the late maturing varieties such as Giza-17? and 173.

As for the yield components, the panicle number per m> waé 663.3
panicles for Nipponbare, which was the highest, 583.4 for Akihikari as the
second,_547.3 for Giza-172, the third, and the lowest was 469.2 panicles
for Giza-173. The results of analysis of variance concerning yield, panicle
number per hill and per m? were on a 5% level for difference in varieties,
and significance'was recognized. As for spikelets number, no significant
difference waé recognized for both values per paﬁicle and mz, but high
significant difference was recogniéed'for'ripening ratio and weight of
1000 grains on a 1%Z level. This displays the property of respective varieties
very well. _

Generally speaking, there exists negative relation between the
spikelets number and ripening ratio per m? in Japan, and an extreme increase
in the spikelets number decreases harvest due fo lower ripening ratio.
However, the relation between the panicle number and the yield per m® based
on the consolidated results of variety comparison experiment in ‘82, '83
and '84, shows high positive correlation (Fig. 3)., It is clear that high
yield is obtained when many panicle are secured. Among them, however,
Giza-172 has low ripening ratio in proportion to panicle number per mz,
producing low yield on many dccasions. This is due to the degree of
lodging, and considered to be a pafticular reaction in these varieties.
Therefore, it was pointed out tﬁat the fertilization method should be
changed for Giza-~172, leaving a problem of mechanical planting suitability.
Giza~173 had no blast diseése in this experiment, but the variety had said
disease in various locations in Kafr El Sheikh. It was also indicated that
Giza-173 has a problem of mechanized planting suitability.

As stated above, comparison experiments had been conducted on promising
varieties; 3 Japanese varieties and 1 Egyption variety. As a result,
'Akihikari and Nipponbare had high suitability for mechanical transplanting,
but Giza-172 and Giza-173 had drawbacks of lodging resistance and blast

disease resistance, respectively.
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Table 1. Varietal trial
(Variety: Giza-173, Akihikari, Nipponbare and Giza-17-)

Crain yield Nos. of Nos. of ‘Nos. of Nos. of Ripening 1000 grains

Treatment panicles/ panicles/  spikelets/  spikelets ratio weight

(Tonfha) hill . m? panicle mg (x IOJ) (%) (gm.)

Giza-173 6.84 1732 448 6 70.5 3161 9140 22.50

6.75 17.08 4424 68.5 3030 - 9134 24.30

6.94 19.94 516.5 63.8 32.95 9020  22.70

Av. 6.84 - 18.11 469.2 67.6 31.62 90.98 23.20

Akihikari 8.64 : 19.93_ 517.5 76.8 3973 9290 2301

9.92 23.00 595.7 73.7 43.93 974 22.57

898 2460 6371 69.7 . 44,40 9349 22.14

Av. 918 2253 5834 73.4 4269 9460 2257

Nipponbare 7.11 22.65 586.6 55.2 3238 . 9090 2417

9.75 26 .04 674.4 69.2 46.67 88.20 23.20

732 28.14 728.8 50.5 36.81 88.70 22.75

Av. 8.06 2561 6633 . 583 38.62 89.27 . 2337

Giza-172 5.15 2130 5517 63.7 35.15 71.60 20.87

7.19 20.16 5221 . 889 46.42 81.53 2031

6.57 21.94 5682 79.1 44.94 70.08 20.24

Av. 630 21.13 5473 77.2 42.17 74 40 2047

G.Mean (X) = 760 21.85 565.8 69.1 . 38.78 87.31 22.40

CV.(%) 12.64 929 929 1212 1285 393 . 3.00
Statistical o

significance 5% 5% 5% NS NS 1% 1%

1LSD .05 1.57 331 85.79 — - 559 1.09
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in different variety on 1982 at RMP, Kallin.

Note: The grain production and yield components of
each variety was selected from maximum grain
-produced plots in RMP, Kallin Station.

Table 2. Comparison of grain produétion‘__aﬁ,d':;r__ie'ld components

in different varieties on 1982 at RMP, Kallin

Av.panicle  Av.panicle Nos.of grain  Ripening - Weight of

Nos. of hill Grain/ Grain
Variety o Nos.per . MNos. per per panicle ratio 1,000 grain straw production
per sg.m. hill Q.M. (Av.) (%) ) ratio (ton/ha.)
Akihikari 26.39 25.80 680.0 83.93 75.53 27.59 1.44 12.03
Nihonbare 23.38 29.32 Ti3.5 .68.41 54.90 26.46 1.24 11.76
Reihoo 21.11 23.13 488.3 113.90 66.04 26.13 0.94 11.28
Giza 172 21.11 24.79 523.3 117.88 70.21 25.98 0.92 11.25
Note:

The grain production and yield components of each variety was selected from maximum
grain produced plots in RMP, Kalin station. :
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Fig., 5. Yield maximizing trial in 1983 at RMP, Kallin.
Table 3., Yield maximizing trial in 1983 at RMP, Kallin.
_ Nos.of  Av.panicle Av.panicle Av.spikelets Ripening = Weight of Grain
Test Plot hitt per NS, per mos. per nos. par ratio 1000 grains yield
m hil m pazicle (%) (g) (t/ha)
13 | 2839 2746 7796 59.07 82.24 2463 929
i4 28.39 27.02 767.1 66.47 88.63 25.05 11.32
Akihikari |15 | 28.39 27.66 7853 160,12 84.32 25.00 9.95
116 | 2839, - 2850 - 809.1 67.44 86.20 24.89 11.71
Av. 28.39 2766, - 785.27 63.275 85.348 24893 10.54
17 | 2765 31,38 867.66 7391 90.13 24,49 14,23
118 | 2765 32.86 908.58 55.23 83.85 25:24 13.74
Nipponbare |19 | - 27,65 3032 . 83835 8024 88.99 25.03 14.98
Av. 27.65 31.52. 871.53 598 91.02 2492 .. 14.31
Giza 172, {36 | (2849)  (20.57)  (586.04)  (76.86)  (63.38) - (20.71) 15,20
Reiho 37 | (2483) (28.69) (71237 {57.99) (90.86) (23.62) 8.88
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2. MNursing Seedling

1)

Effect of Seedling of Different Seeding Density on Yield

Object

In the case of seedling raising in box, it 1s assumed that the seeding

rate per bqk has great influence on seedling quality and the percentage of

missing plant, including grain yield. In other words, a 1ow:seeding rate

results in less number pér'hill and more percentage of missing plant. Om

the other hand, a large seeding rate causes inferior seedling quality,

transplanting injury, delay in rooting after transplanting and competition

in hill due to the excessive number of seedling per hill.

Therefore, studies have been made on the relation between the seeding

rate per box and grain yield.

Method
1) Treatment:
“uTreatment T-1 T - 2 T - 3 T - 4

Seeding rate 150 200 250 300
per box (g.)
Amount after -
germination 315 - . 420 . .520. 630
(c.c.) o '

2) Variety:. Giza-172

3)
4)

5)

6)
7
8)
9)
106)

Nursing duration: 26 days
Amount of fertilizer applied for main paddy field: N........120kg/ha
P205..... 60kg/ha
K20.......30kg/ha
Split aﬁplication method:
Rasal dosesf._SOX of total nitrbgen and total amount of Py0s and
_ K20 at jﬁét before the first plowing of main field.
1st Top-dressing: 25% of total nitrogén-applied at 10 days:
| _ .éfter.transplanting; _ _
2nd Top-dressing: Remaining 25% of total nitrogen abplied'at
_ | just before the Reduction Division Stage.
Adjustment of picking amount of'tfaﬁsplanter: 10 mm x 13 mm.
Planting deQSity:. 30 em x 12 cm (27.7 hill per m?)
Date of seeding: - 25th May '
Date of transplanting: 20th June
Date of harﬁesting: 20th Oct.

—-106—



Result

The results of experiment are shown in Fig. 6 énd Table 4.

In T-2 plot (seeding rate per box = 200 g.), the highest yield per ha.
in the amount of 9.07 tons was obtained.

Regarding yleld components, T-2 plot also had.thé largest spikelets
number per panicle and the heaviest weight.of 1000 grains., In T-1 plot
(150 g, per box), the average number of'spikélets per. panicle was small due
supposedly to the strong compensatory effeét of rice in view of the small
seedling'numbEr per hill and the high ratio of missing plant, causing
slowly continued weak tiller even in the later half of tillering period,
resulting in small panicle. The gseedling number of T-3 and 4 is more than
T-2 and worse transplantlng 1n3ury delays recovery. This is c0n31dered to be
the reason for the smaller splkelets number. The largest panicle number
per m? was recognized 1n T-3 plot - 490 4 panicles. T-4 remained at 463.4
panicles due to delay in 1n3tlal growth as competition in hill gets 1ntensl—
fied. The number of panlcles wvere almost the same as that in T 1. In
this experiment, manual seeding was emploved for each box to assure accuracy,
but in the case of uSlng seeding machine, scattering of sowing. quantity
should be minimized, For this purpose, it is important to strictly carry
out awning, prevention of over hastening of germination and drainage before
seeding. In the case of manual seeding machine, smooth operation of the
machine is necessary, minimizing unequal revolution. Water shortage delayed
the irfigation time for main paddy field in this experiment and the seedlings
of 26 nursing days were used, but the seedlings of about 20 nursing days

are considered suitable in the case of 200 g.
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Table 4. Different seeding rate to seedling tray and its grain yield
(Variety: Giza-172)

Grain yeild Nos. of Nos. of Nos. of Nos. of Ripening 1000 grains

Treatment panicles/ panicles/ spikelets/  spikelets/ - ratio weight
(Tonfha) "y m? panicle. m(x 10%) (%) (gm.)
11 8.59 .15.18 406 8 1019 41.47 93.11 21.24
150 gftray 6.89 1842 4856 714 34.67 94.56 20.65
903 1740 - 4663 89.9 4192 96.07 23.07
9.11 1788 © . 4792 103.2 49.43 88.42 20.61
Av. 841 17.15 459.5 91.6 41.87 93.04 2139
T-2 9.69 16.85 4516 106.5 48.11 9560 - 21.52
200 g/tray 9.41 1739 466.1 92.7 43.18 95.44 23.00
883 17.15 4596 89.6 41.18 9580 . -22.15
833 19.10 5119 852 43.60 85.91 21.78
Av. 907 1762 4723 935 4402 93.19 211
T3 9.01 17.41 466.6 100.5 46.91 193.26 20.90
250 g/tray 8.89 17.70 4744 97.0 46.01 94.90 2033
8.43 18.16 486.7 86.9 42.31 92.65 21.00
7.55 16.93 4537 84.0 38.11 89.50 21.59
Av. 847 1748 4904 921 4334 92.58 20.96
T.4 731 17.47 4682 81.8 38.28 88.39 21.11
300 gftray 8.09 16.91 4532 96.7 43:80 90.01 20.46
6.11 1536 4116 72.1 29.69 92.95 21.56
743 1765 473.0 92.3 43.65 83.95 19.97
Av. 7.24 16.85 4515 85.7 38.86 88.83 20.78
G. Mean (X) 830 17.8 4634 907 42.02 91.91 2131
C.V. (%) 9.64 591 591 12.15 12.19 3.98 3.71
Statistical - '
ianifioance 5% NS NS NS NS NS NS
ISD 05 . 123 - - - - - -

Note: Above seed quantity shown with dried seeds after sced selection.
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2) Effect of Seedling of Different Nursing Duration on Yield

Objecé _ _

A survey was conducted concerning exampleé of mechanized transplanting
cultivatidn_by farmers in Kafr £l Sheikh,_and many cases of tranéplanting
of senescénce seedling_wére observed. _.

Therefore, a study was made on -the efféct of different nﬁfsiﬁg days on
yield. | | |
Method

1) Freatment:

Treatment Days after seeding Leaf age

plot
T-1 20 days 3 -4
T - 2 28 days 4 -5

T~ 3 35 days over 5

2) Variety: Akihikari
3) Seeding quantity per box: - 200 g.
4) Planting density: 30 em. x 12 em (27.7 hills/w?)
5) Number of seedling per hill: 4-6 seedlings
6) Date ofiseeding: T - 1..v.00.: 7th May
S T -2, ...15th May
T - 3..,.0.040220nd May
7) Date of transplanting: 12th June
8) Date of harvesting: T ~ 1...... ..12 Sept.
T - 2........16 Sept.
T - 3........21 Sept.

Result

They are indicated on Fig. 8 and Table 5.

The results shows the highest yield of 8.13 t/ha in 20 nursing day plot,
and a decline in yiéld in proportion to senescence of seedling, _The panicle
number per m® and spikelets numbef.per mz’ which give the gréatéét influence
on yield, were 541 panicles and 37,300 spikelets in T-1, the highest value,
and gradually declined as the nursing seedling days became longer as for
vield compbnefﬁs.. '__ o o

Other yield comﬁonenté, ripening ratio,rweight of.iOOO gréins and
spikelets numbexr per panicle showed no significant difference according to
treatment. TFrom these results, a significant relation can be noticed

between nursing duration and initial growth, especially occurrence of tiller,
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This is because of the excessively dense planting of seeding quantity of

200 g. per box, extending over a long period of 35 days, which causes exces-
sive growth and obstruction to tiller, and flnally a shortage of paniclesn
The same tendency was noticed for the 28 days nureing seedling as the 35 days
nursing. rhus, the 200 g. seeding has poor free choice of transplantlng
time, and transplantlng ehould be performed about 20 days after seeding.
Therefore ‘when nursing days are expected to extend to 30 or 35 days for

some reasons such as irrigation, the seedlng quantity should be 150 g. or
less. .

In conclusion, the optimum transplanting at the seeding quantity of -

200 g. per nursing box should be made f.e. 21 days of nursing duratiocn, 3.5

leaf age.
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Table 5. Comparative trial of different nursing duration
and itg grain yield

- Nos. of Nos, of Nos. of . Nos. of Ripening 1000 grains
Treatment %ﬁ:ﬁlﬁﬂ)d panicles/  panicles/  spikelets)  spikelets/ ralio weight
: hill m? panicle  m*(x 10%) (%) {gm.)
T-1 748 1938 5019 67.74 3400 87.98 24.17
© 793 21 44 555.3 65.48 3636 94.60 23.85
8.97 21.82 565.1 73.59 41.59 92.68 24.25
Av. 813 20.88 5408 68.94 37.32 91.75 24.09
T-2 7.81 2037 5216 67.55 35.64 92.60 24.30
5.79 17.81 461.3 61.76 28.49 8451 23.64
677 . 17.03 441.1 6747 = 29.76 94.70 23.78
Av. 679 1840 1 4767 65.59 31.30 90.60 23.91
T3 6.24 18.92 4900 5976 29.28 89.91 23.90
' 6.80 1579 - 4089 68.25 27.91 95.01 " 24.03
7.15 17.89 4634 7206, 133.39 8660 - 23.79
A 676 17.53 454.1 66.69 30.19 19027 2391
G. Mean 7.23 18.94 490.5 67.07 32.94 90.87 23.97

2) Effect of Nitrogen Top-dressing in the Latter Half of Nursing Duration
on Yield
Objeet . . o o
Promotion of rooting and ipitial growth is one of the most important
points of mechanized transpianting cultivation in view of expansion of yield
capacity. : ‘ , S L .
Therefore, studies were made on the effect of nitrogen t_opmdressing

in the latter half of nursing duration on yield.

Method

1) Treatment: :

Treatment T-0 T~1 T N 2 T -3 T-4h T-5 T-g
‘plot : : - _ _
Days before  Cont. Same 2 4 6 8 10

Transplanting day day day day =~ day day .

2) V_ariety: Giza-173
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3) Amount of fertilizer application for main paddy field:
Neviewno120kgfha

P20s5.v... BOkg/ha
K20...... 30kg/ha
4) Split application method: Basal fertilizer..... 50% of total nitrogen

fértilizef and total quantity of P
énd K were applied.
lst top-dressing..... 254 of total nitrogen
was applied 10 days after transplanting.
Znd top;dressing..... The remaining 25% of
N applied 7 days before panicle
initiation stage.
5) Transplanting density: 30 cm x 12 cm. (27.7 hill/m?)
6) Number of seedling per hill: 4-6 seedlings
7) Date of seeding: 26th April
8) Pate of transplanting: 24th May
9) Date of harvesting: 6th Oct.

Result -

Fig. 9 and Table & shows the results of experiment.

The T-2 (2 days before transplantlng) plot obtained the hlghest yield
of 7.64 L/ha, the second was T-3 (4 days before transplanting) plot of
7.4 t/ha followed by T-5 and T-4. It became clear that there was not much
difference in yield between T-1 (the same day as transplanting) and control
plot (T-0), and that nitrogen application on the day of transplanting had
no noticeable effect. In the case of fertilizer application on the day of
transplanting, even seedlings with soil are transplanted in water ésuming
that no fertilizer would be absorbed, and nitrogen application supposedly
disperses in water. As for T-4 through T-6 plot, the duration from nitrogen
appiication to transplanting is too long and the effect is given while
seedlings are in nursery bed before transplanting. This causes spindly-
growth seedling and weak seedling, and intensifies transplanting injury,
making it difficult to get strong tiller in an early stage aftér transplant
ing due to delayed rooting., This results in shortages of panicle number and
spikelets number per.panicle.

Regarding yield compoenetns, the panicle number per m? for T-0 and
T-1 is 470 ~ 480, but the number increases to 550 - 600 for T-2 through

T-5. However, the spikelets number per panicle is highest for T-2, 3 and
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declines for T-4 through T-6, probably because of transplanting injury and
weak tiller. On the other hand, the effect of nitrogen applied for seedling
in nursery box of T-2, 3 is great, producing strong tiller after transplant-
ing. . o o |

‘The largest cause for an increase in yield is the ﬁitrogen top—
dressing 2 days before traﬁspianting, which pfesumably secured spikelets

number per m?

‘through'prdmotion'bf initial growth and no change in ripening
ratio and weight of 1000 grains.

As a reéult, it has been élarified that top-dressing of 5 g. nitrogen
per box at 2-~4 days before transplanting is most effective for encourage

the tiller development from just after setting period over.
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Table 6. Trial of carry over effect of nitrogen from nursery
bed to main field
(Variety: Giza-173)
_ Grain vield Nos. of Nos. of Nos. of Nos. of Ripening 1000 grains
Treatment (Ton f‘{xa ) panicles/ panicles/  spikelets/  spikelets/ ratio weight
: hill m? " panicle m2(x 10%) (%) {gm.)
N-O 5.53 19.86 5223 54.0 28.21 81.70 23.52
4.61 16.74 440.3 48.7 21.44 87.52 24.16
5.59 18.82 495.0 52.2 25.84 ' 89.32 27.84
Av. 524 1847 4859 51.6_ 25.16 86.71_8 23.84
N-1 6.29 19.52 5134 _ _ 5_8.2 29.85 89.20 23.83
5.22 17.20 452.4 574 25.97 84.60 '23:61
5.59 17.14 450.8 67.7 30.52 85.92 21.73
Av. 5.70 17.95 472.2 60.1 28.57 86.57 23.06
N-2 7.59 22.06 580.2 64.5 3742 890.54 23.00
6.78 2042 537.1 64.9 34.84 83.36 23.14
8.56 21.46 5644 71.8 40.50 90.87 24.09
Av, 7.64 21.31 560.6 67.0 37.59 8792 23 .41
N-3 6.81 19.96 524 9 63.7 33.41 81.82 24.41
6.79 20.18 530.7 59.5 31.59 90.80 23.39.
8.59 23.92 629.1 66.6 44.91 87.70 23.74
Av. 740 21.35 561.6 633 35.64 86.77 23.85
N4 6.51 21.76 5723 593 33.95 79.70 23.45
598 24.26 638.0 44.6 28.44 88.78 22.51
8.01 2246 - .590.7 676 39.90 83.60 23.77
Av. 6.83 22.83 600.3 571 34.09 84.03 23.24
N-5 6.53 21.86 574.9 55.6 31.94 89.01 22.89
741 20.52 539.7 60.7 - 3273 93.69 23.49
6.89 2444 642.8 58.4 37.52 79.08 23.72
Av. 6.94 22.27 585.8 58.2 34.06 87.26 23.37 |
N-6 4.98 18.68 491.3 50.7 24.92 83.80 24.24
6.63 18.04 474.5 68.6 32.55 84.44 23.85
3f58 13.82 363.5 48.6 17.65 83.99 22.82
Av. 5.06 16.85 4431 56.0 25.04 34.08 23.64
G. Mean (%) 6.40 20.15 529.9 59.7 31.48 86.12 23.49
CV. (%) 14.57 891 892 1154 1488 5.09 4.70
Statistical
significance 5% 1% : 1% NS 75%_ | 5%. . NS
LSD .05 142 2.73 71.69 . - 7.11 6.65 -

Note: T-0[Cont.], T-1{Same day of transplanting}, T-2{2 days before trﬁnspléhting} .
T-3[4 days before transplanting}, T-5[8 days before transplanting] and

T-6[10 days before transplanting]
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4) Effect of Zinc Application to Seedling in Nursing Duration on Yield

Object
Nile Delta soil contains extremely scarce zine and high pH and initial

growth after transplanting is often obstructed by zinc difleiency. So,
studies were conducted on the effect of zinc application to seedling in

nursing duration on yield,

Method
1) Treatment: Z - 0 ........ Control
Z-1 ....0.000 2.5 g of zine Sulfate per box.
Z=-2 .00 5 go of zine sulfate per box.
2) Application method: Zinc sulfate was dissolved in water 7 days before
transplanting and applied. '
3} Variety: @Giza-173
4) Planting denmsity: 30 cm. x 15 cm. (22.2 hil-1/m?)
5) Seedling number per hill: 4-6 seedlings.
6) Total fertilizer doses: N ....... . 100 kg/ha
P20s ..... 60 kg/ha
Kz0 ...... 30 kg/ha
7) Split application method: Basal ........ 50% of total nitrogen and
| a ~ total quantity of P an K applied.
1st.£op~dressing venes 25% of total nitrogen
was applied on the 10th day after
transplanting. _
2nd top-dressing ..... The remaining 25%
nitrogen was applied 7 days before
_ panicle initiation stage.
8) Date of seeding: 20th May
9) Date of tramsplanting: 25th June
10) Date of harvesting: 19th Oct.

Result

They are shown.in Fig. 10 and Table 7.

The highest yield was 5.77 t/ha for Z-2, the second was 5.36 t/ha for
Z-1 and the third, 4.13 t/ha for Z-0. The effect of zinc application among
yield components appeared in the number of panicle per mz, which increased
proportionately to the amount of fertilizer, in the order of Z-2, Z-1 and
Z~0. As the trial field had water shortage, covered with a lot of weeds,

and application of fertilizer at suitable time was difficult, the'yield was
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generally low, but it was worth notice that zinc application to box seedlings
had effect on yield, and that the nursing box application remarkable reduces
the amount of application and labor as compared with a large amount of
application for ﬁain field, Nursing bhox application is very economical,

In conclusion, Nile Delta soil contains high pH and absorption of zinc
is restrained, céusing deiay in initial growth after tranépianting. To cope
with this problem, sprinkling of zine sulfate of 5 g. ?er nursing box 5 days
before transplanting was proved to be very effective, promoting initial

growth and increasing harvest remarkably.
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Fig. 10, Effect of zinc application to seedling tray
(Variety: Giza-173)
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Table 7. Trial of zinc application to seedling tray
(Variety: Giza-~173)

" Grain vield Nos. of Nos. of Nos. of Nos. of Ripening 1000 grains
Treatment (,;. o /}1,1 2) panicles/ panicles/ spikelets/ sgikeletsl ratio weight
o, hill m? panicle  m?*{x 10%) (%) (gm.)
Z-0 3.81 12.22 3189 52.5 1674 94113 23.28
- 4,29 12.55 327.6 . 617 20.21 93.02 23.25
433 12.87 3359 585 19.65 90.54 23.73
Av. . 413 12.55 321.5 576 18.87 92.56 23.42
Z-1 568 1539 401.7 653 26.22 95.71 22.72
- 521 15.04 3925 594 23.32 92.25 23.66
5.19 . 1545 4033 57.3 23.11 93.02 23.91
Av, 536 15.29 - 3992 60.7 | 24.22 93.66 23.43
Z-2 5.73 16.09 419.9 623 26.14 - 93.88 . 23.12
5.59 1735 4528 547 - 2478 94.56 23.46
5.98 1532 399.8 68.1 271.24 9205 2344
Av. 5.77 16.25 424.2 61.7 26.05 93.50 23.34
G.Mean (X)  5.09 1469 383.6 60.0 23.05 9324 2340
CV. (% . 506 431 432 8.82 7.09 1.79 1.75
Statistical o
significance 1% 1% 1_% NS . 1% NS NS .
LSD .G5 045 1.10 28.64 — 2.83 — =

Note: Zinc were applied to seedling tray just before the transplanting to seedling tray’s seedlings
mixed with water, and T-1-applied 2.5 g. per tray and T-2 were 5.0 g.

3. Planting Denmsity
1) Effect of Change in Planting Density of Yield

Object

The results of experiment in previous year made it clear that high
yield over .8 ton per ha. is possible for the time of seeding from the last
ten days of 20th May and the time :of transplanting from 20th May to 10th
June. Studies were made to grasp changes in yield according to the different
tranéplanting density within the scope of adjustwment of density by trans-

planters,

Result .

1) Treatment:

Between row to row Between plant to plant hill/m?

T -1 30 em 18 cm” 18.5
T - 2 30 cm ‘15 cm 22.2
T -3

30 cm 12 cm 27.7
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2) Variety: Giza-173

3) Amount of fertilizer applied for main field: W ........ 100 kg/ha
P20s5 vvuus 60kg/ha
K20 ...... 30 kg/ha
4) Split application method: _ _
Basal doses ........ 50% of total nitrogen and total quantity
of P and K.

1st top-dressing.... 25Z of total nitrogen on the 10th day after
transplantiﬁg.
2ud top-dressing.... Remamnlng 25% of nitrogen on just before the
Reduction Division Stage.
5) Date of seeding: 3rd May
6) Date of transplanting: 26th May
7) Date of-hérvesting: 3rd Oct.

Result

Yield and yield components are mentioned in Fig. 11 and Table 8.

The fertility of soil of Meet El Dyba Experimental Field was'poor'tﬁis
year, 1984, due to the first transplanting. In adiition, the field suffered
from water shortage, a lot of weeds, salty injury and strong alkallnlty,
and the vield was very poor. o

According to Fig. 11 and Table 8 _there is not much dlfference in yield
between treatment plot. Namely, the yleld of T-3 plot was 3.06 ton per ha.
as against 2.55 ton per ha. of T-1 plot. Assuming T-1 plot to be 100, =3
is 119, only a small difference. In this experiment, shortage of irrigation
water hit the field just after transplanting, rooting was obstructed con-
siderably, inferior tiller mostly kept dormant and initial growth was very
slow. Consequently, weak and high order tillering occurred frequently.in
and after the medium stage of growth and spikelets number per panicle
sharply decreased, with less ‘spikelets number per m”, Therefore, it was im—

possible to make studies based on normal experiment.
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Fig. 11. Different planting density trial {(Variety: Giza-173)

Table 8. Different planting density trial (Variety: Giza-173)

' Grain yield Nos. of Nos. of Nos. of Nos.of leﬁeniﬁg 1000 grains

Treatment panicles/ . panicles/  spikelets/  spikelets/ ratio . weight
- (Ton/ha) hill m? panicle  m?{x 10?) (%) + {gm.)
- 2. . 392, . 14. . .
o 393 P10 Rt T 48 83 314
1.83 19.63 378.9 27.9 10.57 78.2 - 21.1
Av 2.55 2037 393.1 34.00 13.41 875 213
T-2 231 17.93 426.7 28.9 12.33 83.1 21.1
291 15.17 360.0 42.1 15.20 93.3 20.8
3.59 1945 462.9 36.2 16.76 95.8 22.6
Av 294 17.52 416.9 35.73 14.76 90.73 21.5
T-3 3.03 17.86 509.0 - 334 17.00 9.0 19.5
351 17.40 495.0 41.1 20.38 93.4 20.2
263 13.80 3933 36.6 14.39 86.9 19.9
Av 3.06 16.35 446.1 37.0 17.26 904 19.9
G. Mean (.X} 2.85 18.08 . 4254 35.95 15.14 89.55 20.89
CV. (%) 20.66 - 1021 1132 14.97 34.49 7.51 17.06
Statistical . NS NS NS NS NS NS NS

significance
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In conclusion, in the case of constant seeding quantity per box of
200 g., the nuﬁber of seedlings per hill should be changed depending on the
early or late maturing varieties, to 5-7 seedlings for the early and medium
varleties,; but iﬁ the case of a late maturing variety, a decrease in the

number of seedlings per hill to a certain extent causes only minor decrease

in harvest.
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2) Effect of Change in the Number of Seedling per Hill on Yield.

Object

As a result of seeding rate trial on seedling raising in box, the dry

unhulled rice weight of 200 g. per box produced good result, with good

seedling quality and extremely less missing planting percentage.

As a second step, the relation between the number of seedling per hill

and yield was studied on condition of constant seeding rate and varied

amount of picking of seedling by transplanting finger,

Method

1) Treatment:

Vertical

Plot ! Horizontal Nos. of seedling
feed feed per hill
T - 1 10 nm 10 mm 2 - 3.5
T -2 13 mm 14 mm 3.5 ~5
T -3 16 mm 14 mm 5«7
2) Variety: Glza-172 and'Nipponbare
3) Amount of fertilizer applied for main field: N ........ 100 kg/ha
P»05 ..... 60 kg/ha
K20 ...... 30 kg/ha

4) Split application method:

Basal dose .,....... 50% of total nitrogen, total phospﬁate and
potassium for both varieties.

1st top-dressing.... 25% of total nitrogen on the 10th day after
transplanting for both varieties.

2nd top—dressing..;. The remaining 25% in the beginning of reduction
I division stage for Giza-172 and on or about

the 10th &ay before panicle initiation sfage

for Nipponbare.

5) Planting denmsity: 30 cm x 12 cm (27.7 hills/m?)

6) Seeding rate: 200 g. per box

7) Date of seeding: 26th April_

8) Déte.df=tfansplanting: 9th June

o) Date.df'hafvésting: Giza~172 ........ lst Oct.
- Nipponbare ...... 11th Sept.
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Result

They are indicated on Fig., 12, 13 and Table 9, 10.

According to them, the yield of both Giza-172 and Nippombare tends to
increase in proportion of the larger number of seedling per hill as far. as
this trial concerns. As there are considerable. variations in the palingenesis
within the treatment, analysis of variance has been conducted, However, no
gignificant difference was noticed.

It is considered that more seedlings per hill increase spikelets number
per m® through an increase in panicle number, leading to more harvest.

This tendency is especially marked in Nipponbare than Giza-172. In thé déSe
of T-1 plot, were the number of seedling per hill is limited to 2 - 3.5
seedlings, the ratio of missing hills naturally occurs in high percentage,
but the difference in yield of Gizé;l72 between T-2 (3,5 -~ 5 geedlings per
hill) and T-3 (5-7 seedlings per hill) is small, and T-1 plot-11.54 t/ha,
T-2 plot-11.60 t/ha and'T—3 obtained 12.45.t/ha in fhe order of yield.

In the case of Nipponbare, it is interesting that its yield variation
due to dlfference in the- number of qeedllngs per hill is large, show1ng the
follow1ng order of yield: T-1 1.89 t/ha, T~2 8, 08 t/ha and T-3 obtained
10,09 t/ha.

As already made clear, the yield of paddy rice in Egypt is regulated
by the spikelets number per mz, supported by the condition of solar.radiation
in ripening stage. As Giza-172 is a late maturing variety with long vegeta-
tive_stége, the number of seedlings per hill is small, and the spikelets
number pér m® of different seedlings per hill is close together, showing
no remarkable difference in yiéid. On fhé other hand, Nipponbare is a
med;um maturing panic1e'number'type variety with shoff.vegéﬁative stage,
and ifs panicle initiation stage qomés earlier. So, difference in the
number of seedlings per hill and the ratio of massing hill itself have
influence on the number of paﬁiclés, and ;he more number of seedling per
hill it has, the more spikelets per m” it ﬁuts forth, making great difference
in yields as far as this experiment is concerned.' It is thereforé con-
sidered necessary to change the number of seedllngs per hill accordlng to
the early or late maturing varieties in decldlng the amount of picking of
seedlings by transplanting finger. Namely, the number of seedllngs per
hill of early and medium maturing variety with short growth duration should
be increased to 5-7 seedlings, but é laté—maturing variety with long gtowth
duration may decrease the number of seedlings per hill to a certain extent

according to this experiment. .
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Table 9, leferent seedl:mg Tniumber per hill and its graln yield
(Variety: Giza-172)
. Nos. of Nos.of  Nos. of Nos. of Ripening IOGO grains
Treatment -?{%ﬁfﬁfl)d panicles/ panicles/ spikelets/ . spikelets/ ratio weight -
- : hill m? panicle  m?*{(x 10%) (%) “(gm.)
T-1 12:18 216 557 107.6 59.9 934 22.67
12.69 23.5 606 113.7 68.9 "84.60 21.13
9.76 17.9 462 107.2 49.5 . 89.62 - 21.56
Av. 11.54 21.0 542 109.5 59.4 89.20 21.75
T-2 12.71 21.68 559 1076 60.1 90.81 23.14
9.51 19.20 459 97.3 44.7 89.07 23.63 -
12.57 22.54 581 99.4 57.8 9436 23.61
Av, 11.60 21.14 533 101.4 54.2 9141 23.46
T-3 | 12.05 22.70 587 98.9 58.1 89.12 23.29
1332 25.36 654 101.4 66.3 87.24 23.55
11.99 2498 644 103.8 66.8 82.28 21.64
Av. 1245 2435 628 101.4 - 63.7 86.21 22.83
G. Mean (X) 11.87 22.16 568 104.1 59.3 88.94 22.69
CV. (%) 12.19 9.46 10.61 3.87 13.31 4.06 10.73
Statistical e
Significance NS NS NS NS NS NS NS
LSD .1 - - — — — — —
Note: T-1=10mm. x 10mm. (2 — 3.5 seedlings per hill)
T-2=13mm. x 10mm, (3.5 - 5 seedlings per hill}
T- 3= 16mm, x 14mm. (5 - 7 seedlings per hill)
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Table 10. Different seedling number per hill and its grain yield
(Variety: Nipponbare)

Nos. of Nos.of . Nos. of Nos. of Ripening - 1000 grains

Treatment %ﬁ;‘/}}ﬁl}d paniclesf  panicles/  spikelets/  spikelets/ ratio weight
: : hill .m? " panicle  m2(x 10%) (%) {gm.)

T 539 1845 48_3.4 62.63 30.27 73,10 - 23.80
4.92 1830 4795 - 4748 22.76 - 87.60 24.50

135 17.20 450.6 87.90 39.61 78.82 24.20

Av. 589 17.98 4712 6600 = -30.87 7984 2417

T-2 945 21 46 562.3 79.62 44,77 . 85,89 24.40
9.2i L2512 658.1 - 7044 46.36 83.00 - 23.73

137 21.90 573.8 60.36 34.63 86.63 24.03

Av. 8.68 22.83 598.1 70.14 41.92 85.17 24.05

T-3 _12.51_ 28.18 138.2 80.70 59.58 88.07 24.51
9.11 2096 5492 87.22 4790 8514 2314

8.66 21.34 559.1° 78.59 4394 81.30 23.96

Av. 1009 2349 . 6155 8217 5047 8484 23.87

G. Mean (X) 822 2143 5616 7277 4109 8328 24.03
C_.V. (%) 19.05 i2.33 1233 _ 18.26 18.73 573 2.02

Statistical .

signific_é_mce : 5% NS R NS NS 16 % NS NS
LSD .05 2 - - - 13.32 - -
Note Omm. x 10mm. |

CT-1=1
T-2=13mm. x 4mm,
T-3=16mm. x 14mm.
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4. Fertilizer Application Method

1) Three Fertilizer Elements Trial

Object

As a result of the three fertilizer elements trlal conducted at Kallin

Experimental Field last year, the neceq31ty for appllcation of these three

elements such as Nltorogen, Phosphate and Pot3591um was proved essential,

However, the soil condition of Meet E1 Dyba is dlfferent, so, a trial

was conducted again.

Method
1) Treatment:

Plot Nitrogen Phosphate Potassium
T-0 0 0 0
T-1 80 o 0

T -2 80 60 0
T-3 80 60 30

T -4 0 60 30
T-35 0

0 30

2) Split application method:

'3) Variety:
4) Planting density:
5} Date of seeding:

Nipponbare ......
Giza-173 .......

6) Date of transplanting:

Nipponbare ......
Giza-173

I) Date of harvest:

Nipponbare .....

Basal doses ........ Applied 50% of total

N as basal fertilizer and P and K
" applied total quantity as basal.

lst top-dressing.... 25% of total nitrogen
on 7th day after transplanting.

2nd top-dressing.... The remaining 25% of
nitrogen on the 7 days before the
beginning of neck-node differentiation
stage for Nipponbare, and just before

the reduction division for Giza-173.

Giza-172 and Nipponbare
30 em x 13 em (25.6 hills/m2)
Giza-173

20th June

7th May
. 10th July
20th June
.» 10th Nowv.
. 22nd Sept.

LR B
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Result _
The effect of 3 elements oh yield and yield components is shown in

Fig. 14, 15 and Table 11, 12. In the case of Nipponbare, T-1 obtained morec
yield of about 2 toms, or 1.97 times as much as T-0 (Control). But, T-3
(applied N, P and K) producéd the highesﬁ yield of 2.79 times.as much as T-0
and 1;3? times as compared with T-1. There is little difference bétween

T--4 (applied.P, K} and T~5 {applied X oniy) in yield aé between T--0.

Statistics show significant difference in vield, the number of.panicles
per hill, panicle number per m? and spikelets number per mz.between treétw
ment on a 1% level, and in spikelets number per panicle on a 5% level,
However, no significant difference is recognized for ripening ratio and
weight of 1000 grains.

In the case of Giza-173, T~1 and T-3 respectively produced more harvest
of 1.97 and 2.22 times as much as T-1. The results of statistics show
significant difference in yield due to treatments on 1% level. As for
yield components, significant difference is also recognized on a 1% level,
except ripening ratio and weight of 1000 grains, which are "Not significant".

The effect of nitrogen is conspicuocus as stated above, and the absolute
necessity of nitrogen for an increased yield as proved last year has been
reconfirmed. In the rice crop season in '84, there was a large outbreak of
blast disease in Kafr El Sheikh Governorate. The special features common
to the districts which suffered great damage are boiled sown to (i) Remark-
able delay in cropping season, (ii) Unskillful fertilizer application. No
application of phosphate and potassium and unreasonable timing of nitrogen
application can to the fore in particular. The importance of a balanced
application of three elements is pointed up.

In conclusion, the necessity of application of three elements such as
nitrogen, phosphate and potassium which had been made clear in and before
previous year was reconfirmed,'and it was clarified that any of the three

elements is ciosely related to spikelets number, regulating yields.
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Table 11. Three fertilizer application trial (Variety: Giza-173) .
N Nos. of l&os. of  Nos.of Nos. of Ripening 1000 grains
Treatment ((;,;ngﬁfl)d panicles/ panicles/  spikelets/  spikelets ratio weight
' hill m? panicle  m* (x 10%) {%) {gm.)
T-0 1.70 9.50 228 36.07 8.22 91.94 22.95
Cont. 1.63 8.92 214 38.91 833 82.34 22.33
1.84 10.50 - 252 33.97 8.56 £89.90 23.95 °
Av. p72 '_-).67 231 3632 8.37 88.06 23.08
T-1 341 13.76 330 4436 14.65 90.98 l24.09
3.89 14.82 356 46.93 -16.69 95.02 23.95
2.88 11.58 278 4375 1216 93.52 22.69
Av. 3.39 13.3% 32 45.01 14,50 93.17 23.58
T-2 291 12.76 306 41.33 12.67 90.32 23.71
' 3.15 12.60 302 44 31 13.40 90.54 25.14
3.96 14.52 345 50.13 17.29 91.50 24.40
Av. 334 13.29 318 45.31 14.45 9079 2442
T3 3.96 1498 360 48.07 17.28 91.70 23.71
3.87 14.86 357 49.00 17.48 89.82 24.05
3.59 14.08 338 4714 15.93 92.07 23.62
Av, 3.81 14.64 352 - 48.07 1690 91.20 23.79
T4 2.00 10.18 244 38.30 9.36 91.12 23.50
241 12.04 288 39.83 11.03 90.91 24.40
2.09 10.28 247 39.71 9.80 92.19 23.14
Av. 217 10.83 260 39.28 10.06 91.4] 23.68
T-5 2.13 10.76 258 38.14 9.85 89.14 22.82
i.99 9.91 238 3967 9.44 94.32 22.05
2.54 11.74 282 43.53 1227 9347 23.12
Av. 222 10.80 259 4044 1052 9231 22.66
G. Mean (X) 278 12.10 290 4241 1247 91.16 23.36
C.V. (%) 39.8 8.72 861 59 1274 - -
Statistical : ' ' o
significance 1% 1% 1% 1% | 1% NS N3
LSD .05 17 163 38.48 3.89 2.45 - —
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Table 12, Three fertilizer application trial (Variety: Nipponbare)

B . Nos. of Nos. of Mos. of Nos. of Ripenin—g 1000 grains

Treatment %fgg /ifl)d panicles/  panicles/  spikelets/ sgikelets/ ratio weight

; hill m? panicle.  m#(x 10%) (%) (gm.)

T-0 1.82 1290 - 3251 44.6 14.50 56.97 21.42

Cont, 1_.74 15.66 4609 369 14.79 43.97 20.95

2.26 15.52 3993 473 18.79 58.75 20.48

Av 1.94 14,63 3144 42.9 16.03 53.23 20.95

T-1 3.52 20.72 5304 48.7 25.83 59.20 22.78

N 4.03 21.32 545.8 58.1 31.71 57.95 21.40

4.32 18.68 4782 513 24.53 76.94 22.37

Av 396 20.24 518.1 527 27.36 64.69 22.18

T2 3.90 2046 523.8 56.3 29.49 59.96 21.53

N&P 439 19.84 507.9 694 35.25 55.23 22.35

4,98 23.80 609.3 491 29.92 77.68 21.97

Av 442 21.37 550.0 583 31.55 64.29 21.95

T3 543 23.80 609.3 00.7 36.98 64.38 22.61

N, P&K 5.01 21.64 553.9 56.3 31.19 75.06 21.39

5.83 21.71 5558 55.7 30.96 77.48 22.12

Av 542 22.38 573.0 576 33.04 7231 22.04

T-4 341 18.48 473.1 497 23.51 62.39 20.07

P&K 1.93 17.90 458.2 36.5 16.72 5434 21.20

274 17.18 455.2 428 19.48 62.65 22.24

Av 2.69 18.05 462.2 43.0 19.90 59.79 21.38

T-5 246 18.66 4777 40.7 19.44 5717 21.25

K 2.59 16.15 4134 48.8 20.18 53.28 21.32

2.69 17.10 437.8 30.9 13.53 71.23 22.79

Av 258 17.30 442.9 40.1 11.7? 60,56 21.79

G.Mean (X) 3.55 18.99 486.8 49.1 24.27 62.48 21.72
C.V. (%) 1294 760 761 14.16 13.80 —~ -

Statistical ‘

significance 1% 1% 1% 5% 1% NS NS
1SD .05 0.7 2.22 574 XXX — - -

—131—



6 -
O3
A Giza-173 3
O Nipponbare
5 p 2
. o2
o Giza-173 | O
- Y=0.249%~0.334~y
Q 4+ r=0.93%4%%% 32 L3 O
o 1A 3 o2
S
&
~ \ Nipponbare
9 ~— Y=, 157%-0.302
e r=0.9004%*
>
i 3 _ : N P K
s - T-0¢ G DO O
& ™1:80 0 O
T-2:80 60 U
T-3:80 60 30
T-4: 0 60 30
2t T-5: 9 O 30
: ( kg. per ha.)
i .I
10 20 30 40
Spikelets number per m? { x 1000 )
Fig. 16. Relationship between spikelets number and grain yield

—132—



2) Compost Application Experiment

Object

The soil of Nile Delta:has.charééteristics of breaking very easily when
fields are filled witb:watef, but it becomes as hard aé stone when dfied up-
‘This is supposedly becalse it ie extremely lacking in organic matters. In
the days when the Nile had flooding, a considerable amount of organic sub-
stances was spontaneousiy supplied toggther with floods, but the river is
completely controled at present and the natural supply of organic matters
has remarkably decreased. The complet control of water, however, created
a problem of salty injury in various districts, and the government actively
enforced drain works by culverts in the Nile Delta areas. Therefore, a
considerable amount of chemical fertilizer is presumably carried away by
leaching.

The effect of organic fertilizer application has been studied to cope

with this problem.

Method

1} Treatment:

T-1 T-2

Total quantity N........120 kg/ha N........120 kg/ha
of fertilizer Py05..... 80 kg/ha Py0c..... 80 kg/ha
‘ : "KpOuuvuu. 30 kg/ha Ky0...nss 30 kg/ha

Basal doses Compqst.. 6 t/ha 0
N........ 30 kg/ha N.vovewss 60 kg/ha
£,05..... 80 kg/ha Py0s5..... 80 kg/ha
‘K0 ..... 30 kg/ha Ky0 ..... 30 kg/ha
Top-dressing - lst top-dressing: 7-10 days after traﬂsplanting
Nessweoar 30 kg/ha [ S 30 kg/ha

2nd top-dressing: 7-10 days before neck-node
differentiation stage .
N.,.o..l + 30 kglha Heveveas . 30 kg/ha

Remarks: The N content in compost is 0.5% for calculation purpose.

2) Variety: Giza-173 _

3) Transplanting dehsity: 30 em x 12 cm (27.7 hills per m?)
4) Date of seeding: 20th May

5) Date of transplanting: iSth June.

6) Date of harvest: 22Znd Oct.
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Result _

The effect of compost application on yield and yield components is
indicated on Fig. 17 and Table 13. According to them, the treatment plbt
where compost was applied produced 7.11 t/ha of unhulled rice, an increased
yield of 17% versus no application plot. As for yield compoments, all
components are higher in the compost application plot.. The stronger fertilizey
storing capacity of soil due to compost application and the longer effect
sustaining duration may have brought about an increased yield. Statistical
process is omitted, because no control pleot has been set up in this experi-
ment,

In conclusion, studies on cowmpost application for Delta soil proved that

the said application is essential to increased yield.
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Fig. 17. Organic matter application trial (Variety: Giza-173)
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Table 13.

Organic matter application trial (Variety Giza-173)

B S Nos. of Nos. of Nos, of Nos. of- Ripening 1000 gfains
Treatment ((}.;fgg ﬁ; l,'fl)d panicles/ - panicles/  spikelets/ spikeletsa/ ratio weight
= hill m? panicle  m?(x 10*) (%) (zgm.)
T1 - 7.69 2195 579.5 64.68 37.48 90.23 22.51
?fgﬁgif matter - ;g3 23.10 609.8 61.35 3741 88.80 - 23.23
PP 5.81 18.88 498.4 57.74 28.78 86.6 22.74
Av. 711 2131 - 562.6 61.26 34.56 88.54 22.83
T2 ‘ 42} 20.24 53433 53.18 28.42 70.94° 20.54
Eﬁggﬁgamc 533 1736 4583 51.76 23.72 94,32 23.17
5.59 21.18 559.2 54.14 30.27 86.72 21.54
Av. . 504 19.59 5173 53.03 27.47 83.99 21,75
G. Mean 6.08 20.45 539.9 57.15 -31.02 86.27 22.29

3} Effect of Different Planting Density on Yield

Objecﬁ

As a result of studies in previous year, the optimum values for nitrogen

application and planting density became clear.

This year,

two factor of

experimeﬁt was conducted on planting density and the amount of nitrogen

application,

Methéd

1) Treatment:

2) Nitrdgen:

3) Planting
Density

O =2 o= 2=

D

-~ 0......Control

2.....100 kg/ha
kP 150 kg/ha
boo... 200 kg/ha

...18.5 hills/m?

2.....27.7 hills/m?
4) Variety: Giza-173

3) Split application method of fertilizer:

Basal dose

‘1st top-dressing..
2nd top-dressing..

6) Number of gseedling per

LI IR

80 kg/ha

K20.....

30 kg/ha

Excluding control plot, 50% of total nitrogen and

total phosphate and potassium were applied.

transplanting.

The remaining 25% was applied

the panicle initiation stage.

hill:

4-6 nos,
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7) Date of seeding: 10th May
8) Date of transplanting: 6 June
9) Date of harvesting: 10th Oct.

Result. o |

The survey results of yield and yield componenté are shown in Fig., 18,12,
20(1) - (7) and Table 14. | o

‘According to Fig. 18,.19 and Fig. 20(1l) regarding yield, both the planting
denéity 18.5 and 27.7'hillé/m2 show nearly the same applicétion reaction, i.e.,
the ‘indicate a linear tendency toward increased yield up to 100 kg.'of nitrogen
and yleld gradually increases as nitrogen appliéation increases, reaching the
.peak at 150 kg. and sharply declining at 200 kg. = As for the number of panlcle
per m?, it keeps increasing up to 2-0 kg, in proportlon to appllcatlon Ain-
crease in both the planting density as seen in Fig. 20(3). As regards spike-
lets number in both the planting density as seen in Fig. 20(3). As regards
spikelets number per panicle shown in Fig. 20(4), both the planting density
~from the peak at 100 kg. of nitrogen, and the number clearly declines as
nitrogen increases. 5o, spikelets numbexr per m?, which is the préd#gt of
nitrogen application and planting density, continues_to.increasé up to 150
kg. in. line with an increase in nitrogen application as indicated in Fig.
20(5), showing a decline thereafter. Riﬁening ratio and weight of 1000 grains
tend to decline with the increase of nitrogén application as showﬁ ih'Fig.
20(6) and (7). In conducting this experimeﬁt,'it was asSﬁméd that different
.planting density would cause different application reactions of yield com—
ponents, but both factors_showed nearly the same tendency. Theﬁhighest yield
positions in the range of 100 — 150 kg. of ﬁitfogen application amount, and
an excessive reaction appears when the aﬁount overs 150 kg, resulting in a
decreased yield. | _ | '

In conclusion, the result of tﬁé-faétor experiment oﬁ planting'dénsity
and nitrogen application amount indicates that the amount of nitrogen appii—
cation of 100 - 150 kg. is optlmum for both the plantlng den51ty of 18.5
and 27 7 hills per m2.
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Table 14. Experiment of planting density: and nitrogen level
(Variety: Giza-173)
(A . Nos. of Nos. of Naos. of Nos. of Ripening 1000 grai'n..s
Treatmeni (Eia(::: !ilael)d panicles/ panicles/  spikelets/ glkelets/ ratio weight
S ‘ hill m? panicle 0% (x 103) {%) {(gm.)
T.0 5.74 15.42 427 62.2 26.56 91.53 24.25
7.12 18.74 519 728 37.78 81.27 22.86
______ 6.59 158 439 T4 3121 5938 2381
Av. . 648 16.67 462 687 31.85. 77.39 23.64
T-1 7.84 17.09 473 752 35.57 88.90 S 23.22
7.45 19.57 542 63.8 34.58 90.20 23.36.
wl 712 1866 ST 9 3117 8455 22.98
5 Av 7.47 18.44 sla 70.3 35.77 87.88 23.19
f; T-2 9.28 23.59 604 79.7 48.14 86.12 22.27
& 11.21 23.15 641 89.3 57.24 88.83 21.73
- oo w2t 2342 649 . 789 5121 8918 2235 |
%‘ Av 10.23 23.38 631 826 52.20 88.04 22.11
o3 11.58 26.56 736 83.3 61.31 89.10 21.13
8 9.68 24.87 689 744 51.26 83.20 12260
§ ______ 1051 2632 79 739 5387 8800 2209 |
Av 10.59 25.92 718 77.2 55.48 86.77 21.94
T-4 9.59 26 48 738 81.3 159.99 72.60 22.56
8.21 30.20 837 58.5 48.96 .80.28 21.03
... 2796 769 619 _ _ 4760 7004 2129
Av 832 28.15 781 67.2 152,60 74.31 21.63
G. Mean 8.62 2251 621 73.2 45.50 82.88 22.50
0 538 23.16 428.5 58.4 25.04 90.22 23.10
597 24.48 4528 - 65.1 29.46 91.36 2267 .
I 589 2425 . 4487 627 2813 8929 2346
Av 5.75 23.96 4433 62.1 27.54 90.29 23.08
T-1 8.46 31.93 590.7 69.8 41.24 89.34 22.91
7.70 2835 524.4 73.4 38.49 87.90 22.90
% e ___ 596 224 3409 705 3834 7726 2303 |
5 Av. 7.71 29.63 552.0 714 39.36 84.83 22.95
- T2 10.13 3441 636.5 9.1 50.35 87.13 22,98
® 8.53 3327 615.5 68.8 4235 89.93 21.28
& o233 3221 5960 799 4762 8691 2207 |
g2 Av 9.26 3330 616.0 75.9 46.77 87.99 22.11
o T3 9.03 38.04 703.9 739 52.01 79.65 21.69 -
b 9.57. 34.97 6469 L7217 - 47.03 86,50 23.17
§ 11.31 37.75 6983 79.3 55.38 89.58 2281
‘ Av 9.97 36.92 683.0 753 5147 85.24 22.56
T-4 7.40 41.61 769.7 694 53.42 67.87 21.10
7.90 37.79 699.1 62.3 43,52 . 76.51 22.67
643 _ 3756 6948 S84 4058 7329 2163
Av. 724 3898 721.2 634 4584 72.56 21.80
B.Mean 799 3256 603.1 696 42.20 84.18 22.50
G.MEAN 831 27.54 6121 71.4 43.85 83.53 22.5

Note: T-O[Cont.], T-1[N:50kgsha.], T-2[N:100kg}, T-3[150kg], T-4[N:200kg]
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4) Effect of Nitrogen Split Application Method in Late Planting on Yield

Object

In Kafr El Sheikh Governorate, harvesting of wheat and clover for seed

production is often delayed in many districts, subsequently deferring. trans-

planting of rice, especially in Kafr FEl Sheikh and Kallin area. Therefore,

studies were made on the split application of nitrogen under late-season

cultivation,

Metho

d

1) Amount of fertilizer

2)

KD}
4)
5)
6)
7)

Resul

Treatment method:

Variety: Giza-173

o

applied for main field: N....... » 100 kg/ha
Py0s.s... 60 kg/ha
K0 ..... 30 kg/ha

-0 ..... Control

T-1..... Total nitrogen as basal application

T -2 ..... 50% of total nitrogen as basal, 25% at

7 days after transplaﬁting, and remaining
25% applied 7 days before the beginning
of neck-node differenﬁiation stage{.

-3 ..... Equally dividé‘totalzhitrogen and apply
in the same period as T-2.

-4 ..... 50% of total nitrogeniéppiied 7 days
after transplanting remaining 507
applied 7 days before the beginning of

neck-node diffeventiation stége.

Planting density: 30 cm x 12 cm (2?.7 hillé/mz)

Date of seeding:

19th June

Date of transplanting: 19th July

bDate of harvesting:

t

21st Nov,

Fig. 21 and Table 15 show the results of experiment.

According to these data, the highést yield is obtained in T-4 plot in

thQZQuantitj of 6.81 t/ha when 50% of total nitrogen is'abplied-? days after

transplanting and the remaining 50% is applied 7 days before the beginning

of nick-node differentiation stage. Other plots' yields are in the order

of T-3>T-2>T-1>T-0, Namely,_thé more basal appliéation,'the less yield,

apart'from no treatment plot. In the case of trénsplantiﬁg, root systém is
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small and absorption is possible only after roots have growﬁ to a certain
extemely short? and of late-season culture, duration of vegetative growth is
extremely short, and it is mdst important to secure tiller in an early stage,
making nitrogen fully effective. As for yield components, changes in the
number of panicles completely correspond to the changes in yield. No treat-
ment division is the lowest, and there is no bhig difference between T-1, 2
and 3, but T-4 shows a sharp increase in panicle number. This is considered
to be due to the top-dressing of 50% total nitrogen 7 days after transplant-
ing and strong tillering secured in an early stage. The number of spikelets
pexr panicle also showed the highest value in T-4 and this is probably due to
the effect of top-dressing of 50% nitrogen 7 days before the beginning of
neck~node differentiationm stage. In other words, basal application is un—
necéssary for late-season culture, and top-dressing just after rboting and
just before the beginning of neck-node différentiation stage is like a power-
ful medicine. If it is perfbrmed in a good way, spikelets number incfeases.
and it is most effective in raising yield amount, in case of misapplication,
seedlings become ﬁulnerable to lodging and yields decline, causing damage of
blast disease on maﬁy'occasions. ‘Therefore, attention should be paid to the

following points in application:

1) The time of top-dressing in the beginning of neck-node differentiation
should be later than the highest tiller season, If it is earlier, much in-

effective tillering occur, resulting in what might have been least expected.

2} The toderéssing in the beginning of neck-node differentiation stage
tends to produce excessive number of spikelets and aggravate seedling's
light-intercepting characteristics. '

S0, it is safe to suspend the said top-dressing until the reduction divi-
sion stage comes, excepting for a case where spikelets number is remarkably

small.
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Table 15. Different nitrogen fertilizer split application method
under the late transplanting condition
(Variety: Giza-173)

Nos. of MNaos. of Nos. of. Nos. of Ripening 1000 grains

Treatment ((3(1;22 ﬁ;‘; l)d paniclesf panicles/ spikelets/  spikelets/ ratio weight
' hill m? panicle  m?(x 10%) (%) (gm.)
T-0 377 14.20 - 379.1 48.57 18.41 9347 22.47
2.95 13.44 358.8 41.50 14.89 89,25 21.51
3.73 13.82 368.9 45.00 16.60 94 .86 22.99
4.67 15.10 _ 430.2 59.30 23.94 89.11 22.06
Av. 3.77 14.14 377.5 48,62 1846 31.67 22.01
T-1 561 1802 481.1 56.05 26.97 94.05 22.00
5.05 16.80 448.6 57.29 25.70 95.89 21.11
581 17.86 476.9 5436 253.92 93.13 . 2330
472 18.56 4956 43.68 _21.65 8991 23.05
Av. 530 ‘ 17.81 4756 52.85 25.06 9325 - 2237
T-2 6.31 15.96 426.1 " 6844 29.16 9415 22.69
5.59 18.52 494.5 53.00 26.21 94 39 21.98
5.83 17.33 462.7 59,14 27.36 91.62 - 2279
6.83 19.54 521.7 61.25 31._96 94.36 22.91
Av. 614 17.83 4763 60.46 28.67 93.60 22.57
T3 549 17.00 4539 55.94 25.39 93.10 24.01
7.13 1892 505.2 61.71 31.18 95.82 23.50
6.61 1846 4929 60.82 29,98 05.96 22.54
55T 1766 471.5 5406 25.49 _ 9_1.09 22.81
Av. 6.20 18.01 480.9 58.13 28.01 193,99 23.19
T4 7.76 21 30 568_.7 61.33 34.88 96.74 22.42
691 19.08 5094 60.44 30.79 94.19 24.24
6.03 19.24 513.7 56.74  29.15 9400  21.89
- 6.53 18.32 489.1 58.78 28.75 94,79 23.52
Av. 6.81 1949 520.2 59.32 30.89 94 93 23.02
G. Mean 5.64 1746 466.1 55.88 26.22 93.49 22.63
CV. (%) 11.82 6.15 6.16 100} " 11.32 2.39 337
Statistical :
significance 1% 1% 1% 3% 1% NS NS
LSD .05 1.01 162 4328 8.43 4.47 — —

Note : T-0 {Cont.], T-1 [100% nitrogen at Basal], T-2 [50% at Basal, 25% 7 days after transplanting as
1st To-dressing and 7 days befor the Panicle Initiation Stage as 2nd Top-dressing] , T-3 [33.3%
~ of nitrogen to each Basal, 1st-TD and 2nd TD], T-4 [50% at ist TD. and 50% at P.I. Stage]
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11, Direct Seeding Cultivation
1. Cultivation Trial of Direct Seeding Method on Dry Condition

Object
The following two courses are requested to be taken by Egypt for its

mechanical rice farming:
1) Mechanical tranmsplanting cultivation technology,
2) Mechanical direct seeding technology.

These future courses aim to cope with shortage of labor and to increase
yield. However; it causes cost increase to simply introduce technology.
It is necessary to create technology of low cost through combiration of the
two technologies and improvement in the operation rate of machinery, expand-
ing cropping season.

For this purpose, studies were made on the method for improving seedling
establishment in cultivation of direct seeding on dry condition to reduce

expenses of raising seedlings and transplanting.

Method .
1) Treatment: T - 1 ........ Rotary plowing (PTO: 620 rpm}, two times
plowing. _ .
T -2 .00, - Rotary plowing, four times plowing (PTO:

first two time with 620 rpm, and later two
time with 810 rpm). |
T =3 ..ccv... Rotary plowing (PTO: 620 rpm) two times and
ratary harrow (PTO: 1400 vpm) two times
plowing.
2) Variety: Giza-173
3} Amount of seed: 80 kg/ha of dry seeds 7
4} Amount of fertilizer applied: N ........ 120 kg/ha
. o Py05...... 60 kg/ha
Ks0...000. 30 kg/ha
5) Date of seeding: 19th May
6) Date of harvesting: 20th Oct.

Result
1} Plowing Method and Clod:
Table 16 and Fig. 22 1ndicate plowing method and distribution of clod,
respectively.

According to them, soil clods with the diamter of above 6 cm. account
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for 30% in T-1.and depth of seeding by seeder would be considerably deep.
In T-2, soil clods of 2-4 cm and 4-6 cm account for over 70%. - In both T—1
and T-2, soil clods of below 1 cm diameter account for only 10% or so.

As against T-l and -T-2, rotary plowing and rotary harrow Qf.high rpm
were used for .trgatment in T-3, so, more than 80% of soil clods were in the

range of 2-4 cm, diameter.

2) The establishment of seedling under different soil clods and plowing
conditions using direct seeder

Table 17(1) shows the numbet of established seedlings by plowing treat-
ment., |

According to it, T-1 is 22.6% and T-2 is 23.9%, showing little difference,
but in T-3, the establishment ratio is 29.9%, showing a little improvement.

Though there ﬁas a considerable difference in the size of clod between
treatment, the difference in seedling establishment was small.

This indicates that Nile Delta scil collapses In a short time by contain-
ing water regardless of the size of clod. Table 17(2) shows investigation
results on the depth of established seedlings in each division. According
to it, T-1 has an average depth of 3.05 cm and T-3, 2.4 cm, the latter being
a little less deep. Distribution of establishéd seedlings’ depth is indicated
in Table 17(2) and 17(3). In T-1, more than 50% of seedlings are distributed
in the depth of 2-4 cm, but in T-3, most of them are distributed in the depth
of 123 cm. due to the smaller clods, reflecting the size of clods. In T-1,
11% of seedlings are distributed in the depth of 5-6 cm. but no such distri-

bution is noticed in T-3.

3) Irvigation method after direct seeding on dry field and establushment
of seedling

Next Table 17(4) shows irrigation method after seeding and seedling
establishmwent ratio.

According to the table, seedling establishment by flooding.method was
14.66%, but in the cése of digging small irrigation channels with a ditching
machine in the field so that water gradually permeates into the soil, seedi-
ing establishmenﬁitoSe.tb 53.2%. In the case of floodirg nethod, breaking
of soil rapidly develops simultaneously with water filling and seeds are
put in a non oxygen conaitioh. Absorption method delays soil collapse and
avoids a state of non oxygen. This is considered the cause for better

establishment percentage. _
In view of the above, the size of clod affects seedling establishment
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ore or less, but irrigation method exerts a stronger influence on establish-
ment,

In conclusion, studies on the method for improving seedling establish~
ment in direct seeding on dry condition using drill seeder have made it
clear that the higher crush ratio shows a tendency to bring about better
establishment, and that the irrigation method after seeding has a greater -
influence on seedling establishment. _

Namely, flooding juét after seeding remarkably lowered seedling establish-
ment percentage, but the highest percentage waé obtained through gradual

permeation of water in the soil, making irrigation channels in the field.
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Fig. 22. Distribution of different size of clod under
: the different plowing condition
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Size of soil cold (in diameter)

Table 16, Size of soil clod under the different plowing condition
(Agronomy Divi., RMP, 1984)
Treatment - T-1 T2 T-3
Number  Weight Ratio Number Weight . Ratio Number  Weight Ratio
ofcold  ofcold inweight | ofcold ofcold inweight | ofcold ofcold in weight
r Nos. g, % Nos. or. % Nos. ar. %

Below 1 em. 1 - 0.300 9.74 - 0.190 6.05 - 0.610  24.50
2 - 0.410 14.34 - 0.340 . 16.59 - 0.590 21.76
3 - 0.535 14.72 - 0.195 1.93 - 0.630 24.66
4 - 0.330 8.96 - 0.235 8.12 - 0.815 21.50
Av, - - 11.94 - - 9.67 — — 24.61
1 cm. — 2 cm. 1 156 0.460 14.94 114 0.450 1433 224 0.715 28.71
2 255 0.820 28.67 163 0.560 27.32 213 0.665 31.29
3 177 0.515 14.17 1217 0430 17.48 156 0.560 21.92
4 144 0.425 11.53 126 0.450 15.54 280 1.025 27.04
Av. — — 17.33 - — 18.67 ~ - 37.75
2 cm. — 4.cm 1 39 0.780 25.32 48 1.060 33.76 47 0.940 EYN A
2 50 1.030 36.01 49 0.920 44.38 44 0770 36.24
3 24 0.465 12.79 33 0.625 25.41 48 1.000 39.14
4 33 0.825 22.39 61 1.230 42.49 58 1.350 35.62
' Av. - - 24.13 - - 36.64 - - 37.19
4cm. — 6 cm. 1 6 0.430 13.96 16 1.440 45.86 3 0.225 9.04
2 4 0.335 11.71 3 0.230 11.21 2 0.100 4.71
3 10 0.955 26.27 3 1.210 49.19 4 0.365 14.28
4 5 0.615 16.69 8 0.980 33.85 5 0.600 15.84
Av. -~ - 17.16 - — 35.03 - - 10.97

Above 6 cm. 1 6 1.110 36.04 - - 4] — - 0

2 1 0.265 9.27 - - 0 - — 0

3 3 1.165 32.05 - - 0 — - 0

4 5 1.4%0 40.43 - - 0 - - 0

Av. -~ - 29.45 - - 0 - - 0

Note; - T-1 [Two times plowing by rotary plow with 620 RPM of PTO]
T-2 [Four times plowing by rotary plow, and two times 620 RPM and twa times 810 RPM of PTO |
T-3 [Two times by rotary plow with 620 RPM of PTO and two times by harrow with 1400 RPM

of FTO]
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Table 17(1). Establishment of seedling under the
diffevent plowing conditicn

Variety: Giza-173

Number of established seedlings

Treatment Percentage of
1 2 3 4 Av. establishment
nos., nos . nos. nos. nos: A

T - 1 27 26 38 29 30.00 22.6

T - 2 29 23 34 41 31.75 23.9

T -3 37 34 39 49 39,75 29.9

Note: BSeeding quantity = 133 nos. of seeds per cne meter,

Table 17(2). The established seedling depth on different
plowing method

Depth of established seedlings

Treatment Average
: 1 2 3 4

cm, cm. cu. Cm. cm.
T-1 3.5 2.7 - 2.9 3.1 3.05
T - 2 3.6 3.1 2.9 2.6 3.05
T-3 2.4 2.3 2.1 2.8 2.40

Table 17(3). Distribution of the established seedling
depth under the plowing method

Depth (cm.)

Treat-

ment - Below lcm. - lem.-2cm. 2cm.-3cm.  3em.-4cm.  dem.-5em. Scm.—6cm.
' % % Z . % S S %

T-1 0 19.44 29.16 25,00 15.28 11.1L

T - 2 0 17.65 23.53 35.29 20.59 2.94

T-3 1.64 34.43 49.18 13.11 1.64 0
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Table 17(4). Irrigation method for direct seeding
field and its establishment of seedling

Number of established seedlings Percentage of

Treatment 1 9 3 4 Av. establishment
nos./m nos./m wnos./m nos./m nos./m FA
Flooding 11 21 18 28 19.50 14,66
me thod
Absorption ., 69 71 69 70.75 53.20
method
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EC{)NOMIC ANALYSIS ON MECHANIZED
RICE FARMING






I. Economic Analysis

Several interesting fesﬁlts were obtained by the collaborations with

RMP Egyptian staff, two results are shown in the following pages.

Table 1 explains the economic condition of rice farmers in Kafr E1

Sheikh (hereinafter referred to as KFS) Governorste in 1983,

The comparison

between mechanized transplanting and traditional manual transplanting was

done, by visiting numerous farmers’ home. The detailed expianation-is

written in the Arabic Text made for RMP trainees.

Fig. 1 indicates the Break-even Point of mechanized transplanting in

KFS Governorate.

Table 1. Comparison of cost between mechanized

traditional transplanting

transplanting and

Mechanized Traditional
Item : .
Transplanting Transplanting
Nursing cost/feddan
Land 1.50 LE - 6.00 LE
Seed 3.75 8.40
Preparation of nursery be etc. 6.10 8.50
Fertilizer/chemicals 2.40 4,00
Seedling 5.00 1.00
Raising seedling management 3.50 92.00
Box of seedling 19.50 0
Sub-Total 41.75 36.90
Transplaﬁting cost/feddan
Seedling collection 0.50 LE 10.00 LE
Transport of seedling - 1.75 10.00
Transplanting 26.90 25.00
Sub-Total 29,15 45.00
Total 70.90 81.90
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Transplanting;ﬁost per Feddan

Fig. 1. The cost and the break-even pecints of mechanized

transplanting done by 4-row walking type trans-
planter, 6~row & 8-row riding type transplanters
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~Figuring out from the data in Table 1, the mechanized'transpianting is
cheaper than the traditional manual method at 11% level. As to the nursing
cost, mechanized method is ‘more expensiﬁe than traditional method (13%),
because of the cost for purchaaihg of plastic trays. On_the contrary,
mechanized transplanting is much cheaper (35%) than manual transplanting.

The mechanized tfansplanting'can be done at very low labor (18%), com-
paring with Egyptian traditional transplanting. Such labor saving is quite
significant for farmers at this season.

According to Fig. 1, the break-even point of mechanized transplanting
by 6 and 8 row transplanﬁér was found around 50 feddans, and that of b-row-
walking type was dropped around 30 feddans, as far as the cost per feddan
is concerned. However, Fig. 1 was drawn based on the exchange rate of 1
US$ = 1.22 Egyptian pound as of October 1983. If the rate of 1 USS$ = 0.82
LE were applied, the cost benefit would be much lighter than 11% as wention-
ed above. If the skill of machinery'operators were, improved and they were
acquainted with mechanized method, the break-even point.wauld be_much loWef

than 50 feddans in case of 6-row or 8-row transplanter,

II. Economic Advantage of Rice Mechanization in Small and Middle Size Farmer
1. The object _ :
There are three important v1ewp01nts at least to make clear the abillty
of rice mechanlzation in thls country. '
'1)-What is the economic advantages of rice mechanlzat10n9
2) what is the technlcal problen to ‘spread mechanized farming? _
3)_What is the government practice to spread the rice mechan17ati0n7
In this report_I will put stress on the ecchomic points as the follow-
iags
1) To- make clear the: economlc advantage of each mechanlzed system agalnst

each tradltlonal system.

2} To calculate the total:economic advantages of mechanized farming in-

farm management.

2. Econcmic Advantage in Each MECh&anEd Operatlon :

(1) Plowing and Levelllng _ ._ _

 Recently many farmers use tractor for plowing & 1eve111ng 1nstead of
animal. But we should make sure which is mnoye economical for small farmers

to use tractor or amimal?



1) Cost of animal keeping

The buffalo is used to plow and to make. levelling in traditional. system. -

The cost of plowing & levelling by buffalo is almost as same as the cost of
keeping buffalo, and is nearly fixed cost. Cost of keeping buffalo is

estimated the_followings.

A) Winter feed (berseem) v........ivviiiiiiiiaeoin., «vee 105.6 LE

Necessary area of berseem/buffalo ..;........... ..... 18 kerrat
Production cost of berseem (/fed.) .vivvevnnn... eve.s 10 LE
..Opportunity cost of berseem field (fed.) ..... ciaeaa . 70.8 LE.

Opportunity cost = net :income of wheat detail data

_ Bérseem and wheat: Table 1~2

B) Summer feed (6 month: June -- November)'......' ...... . 123 1E
Straw: 4'kg/day buffalo, price of straw: 0.132 LE/kg
Dry food: 100 Kg/month buffalo '
Price: 0.0466 LE/kg

c)-Labor COSE ietieiiiiinnnne. e e 300 LE

A man can Leep 3 buffalo wage. 75 LE/month man

- D) Dereciation cost (buffaloshed and baffalo) ......... . 186.7 LE
Buffaloshed (rental charge = 10 LE/month) ceesaaeease 120 LE
Buffalo raseeeees ,...;........ .......... SEEREEETRETEN 66.7 LE

'(Useful Ilfe = 6 years, prlce + 1 200 LE)
(Remalnlng prlce = 800 Lh)

The total cost of above case takes 715;3'LE/buffalo. But buffalo
produces some mllk & calf for meat. We can estimate these income as

follows; .

A) MK L e e .-« 420 LE/year
5 kg/day, mllklng perlod 7 months
Price: 0.4 LE/kg

B) Net income of 2 month age bUffalo ................... 200 LE

Buffalo can produce one baby per year
Total income is 620. LE. per year. In this case net cost is 101.9 LE.

2) Plowing & Levelling Cost by Tractor
If the farmer has a tractor, he must pay the cost as shown Table 3.

For example, if the useful life of tractor is 7 years, fixed cost is 1227.6
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LE/year and variable cost is 1.54 LE/hour. And total cost per hour is 3.26
LE. - As the actual time to plow, one feddan may be 2.0 hours, machinery cost

takes 6 - 7 LE/fed.

3) Which is more economical by buffalo or by LlacLor?
Judging only by above data, buffalo is more economical especially as
if we calculate depreciation cost of buffalo. '
But actually many small farmers practice plowing and lavelling by
tractor. Why?
I think one of the most impcrtant reasons 1is to loose more profitable
chance by.ﬁsing animal iheteed-offmachinery.
Some times'we.call "opportunity cost" such as the following cost:
*Opportunlty ‘cost of anlmal using o ,
A) Labor cost: It needs many hours to plow and to make level, esti—
| mately 10 hours[feddan by animal. There ere,ebout 6
or 7 hours loss against by tractor. And.itfsfopera—
tion.ﬁeed.2.men at the same time. 'Therefore oppbrel
tun1ty labor cost is estimated by i0 - 12 LE/fed
(Average wage = 3 LE/man.day)

B) Yield loss: As animal system-cakes long'fimee'to finish one
cultivation process, sometimes farmers ceh'txﬁfactice
"‘the cultivation within favorate work1ng perlod

This is the one o£ causes to decrease the crop yield.

C) Healthy loss: The hard working under the burn1ng gun causes to
' 1n3ure the health of human and animal some damage of
animal take much cost by decrease of milk and early

death.

‘But it 1s not so good for small farmers to own a tractor, becausc of
too much wasteful of tractor utllltles. Next, we consider the acceptable
farm size to have tractor by oneself. | i '

4) The economic farm size to own a tractor .

Now, rental charge of tractor fof%plbwiﬁg‘eﬁd'leﬁelling'ié'lOTiE/hour{
Accerding to Teble'3,14”leed cost and variable cost of tractor and chisel
plow are the follqﬁings._

* Fixed cost (fyear): Tractor, + 1227, 6 1LE (7 years)
Cﬁisel plcwi 60.1 LE {7 years)
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% Variable cost (/hour): Tractor = 1.55 LE
' Chisel plow = 0.02 LE

'Under'this-coﬁditioc,'wé can get the folio@ing break-even graph (Nole).
As gzaph shown, the economical point by owned is 1arge size of fdrm ‘
If plowing and levelling hours per feddan is 3, economical farm size to own
a tractor is about 50.9 feddan. 1If 4~ $ hours including transfer hours of
tractor, economlcal size is about 34.0 feddan (Fig. 3).

’ Whénéver.it's true or uot, ‘I think sure that it isn't economical for a
small farmer to havé & tractor by himseélf. But if the farmer can lend

another farmers as the water pump, economical sizZe may be smaller.

(2) Nursery and Transplanting _

Nursery andﬁtransﬁlaﬁting are one of the'mosc important working process
in rice cﬁltiﬁatidﬁ,. Because these are not only more hard but also more
affective to yield of rice. -

1} The advantage of mechanized system o

Usually farmers make nursery bed on a part of berseeém field at the day
within the first half days of May.

Thefbed is necessary about 2'kerfats area to geﬁ'youﬁg-plants'fof a
feddan. The traditional system is more expen51ve by the followlng reasons.

A) Tradltional system takes long times for seedllng and many seeds in

spite of lower yield than mechanlzed system as" followings.

_Traditional Mechanized

“Amount of seeds: (/F) - . - 60 - 80 kg 20 kg
Period of nursery 40 - 45 days ' © 15 = 20 days
No. of ‘plants ‘(/hill) 30 - 40 stems 3 - 5 stems
No. of hills (/m) 16.08 hills ' 22.08 hills
L No.:of'stems (fm) %~ 404.3 stems - -~ 84.4 stems
No. of stems (/m} Kk 529.4 stems '523.3 stems
' Yields ‘(tou/fed.) 7 3.0t 4,5 t-

% At the' time of transplantlng

#% ‘At the time of harvestlng

. This_data is from Agronomy_D1v1siou'in R.M.C.
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B) Traditional system takes more expensive cost than mechanized system.
Let's see Table 5. Traditional system takes cost about 40 LE for nutsery
and 38 LE for tramsplanting per feddan. The difference of total cost between
two systems 1s 20 LE. And main reason of high cost is the amount of lab01

and material cost.

C)} Another actual advantages of mechanized system.. There are another
important advantages in actual mechanized farming.
“The first one is that some farmers depend nursery and transplanting
on cooperative branch. If the farmer commits the work both nufsery and
transplanting to cooperative associatioﬂ, he pays only 40 LE/feddan.
If part of commission, for example only transplanting, the cost of conmission
is cheaper (24 LE/transplant). This charge is mbre economical than the cost
of self practice. ' '
The second one of commission to the cooperative dedréases opportunity
cost of self operation, '
% By the commission, therfarmers can avold loss of the proceeding crop
yield, for instance the last harvesting of berseem. The opportunity
cost of the last yield of berseem estimates about 3 LE/kerrat. . .
Because farmer can sell the last berseem to the keeper of cattle by
3 LE/kerrat. _ _ _

* The farmer can save his family labors énd get some wages by thaging

another work.

2) How many size is economical when farmér owns transplanter?

According to the data from the R.M.C. transplantér (Yanmar, YP-6000),
the fiﬁed cost pér vear is 722 LE - 1421 LE, and variable cost per hour is
3.41 LE (see the Table 6). | o

Actual worklng capac1ty of transplanter is 1nvest1gated in detazl by
Mechanization Division in R.M.C. (Table 7).

Actual working hours is rather bigger than performance test in R.M.C.
That'is,_actual working hours attalns 5 hours/fed. against test time 2.2
hours. At any.rate, by this fact variable cost per'feddan takes &bqﬁt 17.05
LE. | o

If a rental charge of transplanter is 40 LE, and other opportunlty cost
is ignored, the economic size is as the follow1ng Fig. 4.

 In case of useful 5 hours, the economic gize is more than 52 feddan,
If farming size is_less,than.SZ.feddan, it is economical for farmers to

‘choose the rental form.
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(3) Harvésting
1) Harvesting cost by hand -

Many farmers practice harvesting work by hand as the following éxample.

A) Reaping practice by employed man labor, usually35 or 6 persons.

And at the same time, binding and collecting by employed 5 or 6 women.
B) Transporting rice to the place where thresh rice by donkey or camel.

C) Afraﬁgement rice for threshing named Sakka by employed labors, 2 or

3 persons,

D) Threshing by tractor moving on rice. This work takes 2 - 3 hours

and cost may be 8 LE per feddan.

E) Separating straw by employed labor, may be 3 - 4 persons. This cost
takes 6 - 8 LE/feddan.

F) Packing by employed & - 5 women. The farmer pays'not only by cash
but also by products. And it costs about 10 LE. 1In this case, total

harvesting cost takes about 90 LE.

But harvesting cost is sqmetimes different.by the conaitions of farﬁers.
And thén,rwe_shpw the average harvesting cost as the foilowing Table 8.
This tabhle shows harvesting_cost of 22 farmers in Disqk,_Kgllin,_Kafr El She
Sheikh. The raﬁge of cost is'wide from 79 to 140 LE, And its average is

107.9 LE. And contents of cost is almost labor cost:

2) Harvesting cost by combine
-+ Almost farmers doﬁ't'Use.combine except large farmers. But if combine
is used, its cost may be cheaper as the followings.

According to the report of R.M.P. Kallin Center (Table 9), harvesting
cost per hour takes account to 19.67 ~ 23,0 LE. In this case, cost per
feddan may be almost 88 - 103 LE (4.5 hours/fed.). Though this data is
exact in practice of R.M.P., it's difficult to own combine for almost
farmers because of high purchases price. Therefore it is natural for many
farmers to rent the machine with cooperative operator.

Next we estimate actual harvesting. cost in case of rental combine.

A) Rental charge of combine is 50 LE actually.

‘B) Labor.coét-with combine is 8 LE (2 men® 4ILE).

C) Transport baggages (30 ~ 40 baggages/feddan) takes about 10 LE. -
D) Collecting straw takes cost by 9 LE (3 men* 3 LE).

E) Transport straw takes 18 LE (by camel).
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Total cost is 95 LE in this case. But if the farmer will use straws
for sale or feeding to cattle, he can decrease the cost at least 18 LE, by

cutting collect and transport cost.

3) Which 1s more economical for the farmer, by rental or by owned?.
Now we try to analyze the advartage of remntal machine. - According to

Table 9, we determine the fixed cost and variable cost,

Fixed cost of owned ma¢hine_...,...... 3305 LE (200 houzs/yeal)
Variable cost per feddan ...... veessae 29, 1 LE (4.5 hours) '
Rental charge per feddan ...vvvvsiveeas 50.0 LE '

When we calculate of break-even point for reﬁtal and owned, we get the
follOW1ng graph (Fig. 5). Break-even point is 158.1 feddaun. It is cheaper
to choose rental combine w1thin 158 feddan.

But the owner of combine may decrease the break-even point by joint
use of his machine. Because he can reduce fiked cost by lending it to

others.

3. Some Study for Effect of Rice Mechanization

Farmers usually have two most ‘busy seasons in a y’earE in spring and
autumn. In sprlng, especlally the later of May & June, farmers have hard
works of rice transplantlng ‘and wheat harvesting ' '

Ia autumn, especially the middle of October & November, he must harvest
rice and cotton at same time. ' ' '

Though rice mechahizationiis very useful to these hard works, but the
economic effect of mechanization is rather.differeﬁtjby the farmer's con-
~ditions. _

Linear programming ﬁéthod.iS'alsofuseful to know the effectiveness
under some different conditions. {See appendix, if you need the cutline of
L.P.)

And so I try to. study the effect of rice mechanization according to
some-primitive-lineér programming model:

(1) The outline of L.P. model
_ | The farmer has 5 fed&ané'crop'fields.' And under thlS condltlons,
shown as table 10 - 12, he - practices his farming.

I am afraid that we can' t-get reliable answers., Because these data
are not so concrete.. But:I.aM‘glad-if_I can'iﬁform how to approach this

problem.
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- A) Variables.

X3

Xy

X158

Transplanting area by traditiomal system
Tranépianting area by transplanter .

Over days ‘than favorite transplanting period
Total days to transplant seedlings of rice

Total labors employed in spring

The area 6f wheat harvesﬁiﬁg

The area of rice harvesting by traditional system
The area of rice harvesting by éqmbine

Over days than favorite haivesting period of rice
Total days of rice harvesting

Total labors employed in autumn

The area of cotton harvesting

Other rice cost except of transplanting and harvesting cost by

traditional system

machine

Total yield of rice

B) Constraint equations

i) Each=crop area

ii)

iii)

Totai:Sﬁmmérzlahd ieesiseen. 5.0 >

Rice soioviiininnevinennaass 2,0 > = X3 + Xy
CWheat c.iieiieaieiseeieese.. 5.0 = Xg
COLEON v iWeernernrnvnvensnss 5.0 > = X}y

X+ Xy + Xy0

Tﬁé:déﬁsifor transplanting

Possible days «iiviiennn svees 100 > = Xy + 0.33%
Limit of over days ceesaanes 20,0 > = X '

_Total transplanting days ... 0.0 > = X; + 0.33%

Xy + 4% ¥

Employed labors in spring -
Total employed labors ...... 0.0 > = 14*X) + &4%%p

e . - X5 + 18%Xg
Limit of employed labors ... 300.0_> = X5
Harvesting of rice
Harvesting area ............ 0.0 >=X; + Xp' - Xy - Xg

—161-

- Other rice cost except of transplanting and harvesting cost by

(1)
(2)
(3
(&)

(5)
(6)

(N
(8)

()

.(lO)

(1)



v)

vi)

Xiys
X12:
X13:
Xiys
X15:

Possible days ..vivevvasren. 10.0 >
Iimit of over days ..cvv0ves 20,0 >
Total harvesting days ...... - 0.0 >
Available days in autumn ,.., 30.0 >
Employed labbrs in autumn

Total employed labors ...... 0.0 >
Limit of employed labor .... 300.0 >
Other cost and yield of rice

Other cost by traditional system ....
Other cost by mechanized system .....
Yield of rice tiavuirenrrioerencs Fae

.

It

il

il

Il

1

.

5%Xy + 2%Xg ~ Xg

L9

5%¥q + 2%Xg -~ Xy¢0
Xjp + 3%%19

24%Xy + 10%Xg - Xlﬁ

+ 79%Xy o

Xig

0.0 >
0.0 >
0.0 >

)

)

X1 - Xi3-
X2 - Xy
—3%X] -

4.5%K0 + X1

and net revenue of some variables, objective function

Only labor cost

Labor cost + rental charge of transplanter (40 LE/f)

Avefagé‘@age in spring (2 LE/labor)

Net revenue + harvest labor cost of wheat (detail Table 10)

Rental charge of combine with operator (50 LE/F)

Average wage in autumn (3 LE/labor)

(12)
(13)
(14)
(15)

(16)

a7

(18)
(19)
(20)

Net revenue + harvest labor cost of cotton (detail Table 10)

Other rice cost {traditional) 149.0 1E/feddan

Average price of rice 120 LE/ton

* Objective function

R

405Xy - 2%Ks5 + 115%Xg - 50%Xg - 3#Xj) + 330%X;p - 149%X, 4
- 125%¥y, + 120%%,g

' Other rice cost (mechanized) 125.0 LE/feddan

The object is to find the conbination of variables to maximize this

R-value. We can make simplex table as Table 13, and calculate the follow-

ing problems.

(2) Sbme solutions by linear programming calculation

A} :Rental charge of machine depends on many conditions, but especially

the effect of saving time and increasing yield by machine are important,

And also hage of labor and price of rice may be important econcmically.

.80, 1t trys to study how much charge is economical on rice mechanization.
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At first, we can get the optimum solution from simplex Table 13.
The farmer makes choice only rice in summer crop, and mechanized operation
both transplanting and harvesting of rice. (detail Table 14)

Why does the model get the above solution?

Cost items _ . Traditional Mechanized

* Transplanting cost 28 LE . 48 LE
* Harvesting cost 72 IF 380 LE
* Other cost _ . 149_LE _ 125 LE
Total cost 249 LE : 253 LE
* Gross revenue . . 360 LE 540 LE
* Net revenue ' 111 L 287 1E

Mechanized model have a&véntage against traditional one. Because
mechanized model takes much Yield (4{5'ton)‘ahd more profitable fevenue.
On the other hand cotton profit is only 166 LE..'Cotton has less profit than
mechanized rice cropping. . (See Table 10)

Next we consider how much rental charge of transplanter have the
advantage against a traditional model.

" This problem is solved by parametric linear programming as Table 14.
Until rental charge of transplanter attains 224 LE/fed., mechanized model-
has advantage. It is & very surprized conclusion.

Is it true? I try to make clear what's mean of this conclusion.

See the next table.

" Difference of profit between Traditional and Mechanized

Ttems : Traditionai Mecﬁanized Advanﬁage (machine)
Gross revemue 360 LE (3#120) 540 LE (4.5%120) 180 LE
Transplant cost 28 18 (14#2) 48 LE (40+4%2) -20 LE
Other cost 149 LE 125 1E | 24 LE
Difference ....... B ... 184 1LE

A§ mthani2ed transplant has the advantage“184'LE/feddan, rentai:charge
can imcrease until 224.LE'(40:LE.+ 184 LE) by the effect of high yield.
So, if there is no effect of increasing yield with tfanspianter; how to
change the optimum solution? The:solution is shown on Tablé'l&l ‘Machinery
transplanting has the_econoﬁié advantége only_less thén 44 LE. You‘can.

see the big effect of increasing yield by transplanter. At same time, when
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" there is the effect of yield increasing, total income is shown the followings,

‘R = 2030.0 - 5.0%P (R = total net: - vevenue, P = rental charge of

machlne)

By this formula, you may understand that 1 LE higher chdrge reduce
inéome by 5 LE. So we can call thlS coefficient (5 LE), the elasticity of
rental charge to income, and it is important for us to know the elasticity
to judge the ability of rice meéhanization.

ﬁext, we.tfy to study the same thing about combine. (Seé_Table'l4)
If there is the effect of yield increasing, Mechanized harvesting is ﬁfo—
fitable until 161.4 LE charge price. And if no effect, profitable rental
charge go down to 53.4 LE. ' '

Another 1mportant information we can get, if rental charge 1g rlslng
up, rlce area reduce and cotton area increase rlce. That 15,_c0tt0n is .
the substntute crop of Rice in summer land. But high charge'of ébmﬁine

decreases rice profitabllltv agalnst cotton.

B) The influence of wage

The wage 1eﬁel”of employed 1ab0fs is also important to judge the
advantage'of rice mechanization. Beéause, recentiy;.agricultural'WOrker
get out.to non-agricultural labor market. ‘Therefore, farmers take much
effort to get employer,‘and much money to employed labors. -

So, in sprlng,_lf wage 1s rising higher, how change does the advantage
of mechanized transplantlng take?

We can get the solution by using parametric programming as the follow
Table 15 (thls solutlon is under the: same condltion of yield 3 tons}.

From the solutlon, we can get some 1mportant 1nformat10ns.

i) If there is no effect of 1ncrea51ng yleld traditional transplanting
is more profitable than mechanlzed one antil 1.6 LE wage. But the farmer
have serious influence with rising wage, because the elasticity of wage to
total income is very high abbut 160 LE. o '

d4) Over than 1.6 LE wage mechanlzed transplantlng takes advantage

"agalnst tradltional one. ' And aummer crop is’ only rice.

111) Over than 3 42 IE to 6. 39 LE. wage - summey crop dev1de two crops.
Rice is 2 feddan & cottpn is 3 feddan, _Thls cpnblnatlon b;lngﬂmcre pro-

fitable.incohe'to.Sifeddan farmgrs.
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iv) Wage more than 6.39 LE to 6.75 LE, wheat ralsing is not profitable.
Because emp]oyed labor cost execeeds the profit of wheat. The wage level of

3. 42 LE is wery important for wheat raleing

'v) When wage is r181ng over 6,75 LE, thé area of rice is redeeiﬁg
gradually, and cotton area is increaSing.inS£ead of rice area. And to avodid
the hard work in autumn, mechanized'harvesting become profitable'egain;for
enlarging'cbttoh—area.' -

We must pay careful attentions to the difference of mechanized meanings
between two wage stages 1ess than 3.42 wage and more than 14 6 wage

At less than 3.42 wage, the mechanized harvesting contrlbutes Lo rice
cropping only, but at more. than lé 6 wage mechanization is useful to enlarge

cotton area, and to get more money from cotteon.

Vi) At 1ast when the wage ELCEEdS 25. 71 LE, it is no sense to raise
rice. In oLher words, the value of transplanting Iabor in sprlng is 25 71

LE at maximum level.

Next, if it can increase the yield of rice by mechanized transplanting,
how influence does the change of wage gives to rice mechanization?

Speaking shortly, mechanization takes more advantages than the former
soiution at expensive wage. cost. (%ee the table No. 16)

Especially, the following informations are important.

i) At any rate wage, mechanized transplanting is more profitable than

traditional one, because of increasing yield income.
ii) At 6.39 LE wage, wheat disappears by the reason of high labor cost

iii) Rice raising has labor value of 70.7 LE conclusionally. You can
understand that riece mechanization with increasing yield takes much

advantages,

Above all, we can have the following conclusion through parametric
analysis. Under the short age of labor and rising of wage, the mechaniza-
tion of tramsplanting may take advantége further.

Next, we consider about change of harvesting labor wage., By using
same method, we.can get the solution shown as table 17. Under condition of

3 ton yield, the table shows veryzihteresting'results.

1) As wage is rising up, rice cropping is taking a advantage against
cotton. It seems some strange, but it has rational reasom as the follow.

In chea?er wage, traditional harﬁesting of rice is more profitable than
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mechanized one., But traditional barveésting needs many labors.

Generally Speaking,'the labor {ntenseé crop takes more benefits by
decreasing wage of labor.

In this case, cotton is such crop, and tradltional haxvesting of rice

is more beneficial than mechanlzed one.

-11) Gradually wage rising up, such advantage is disappeared. And at
'2.93 LE wage, mechanized harvesting become benefitable. At the same time,

cotton become unprofitable.

iii) At last, when wage attéiﬁé 13 7 LE, rice harvestlng has dlsadvantage
to pay much money to workers exceedlng income. '

In other words, the value of harvesting labor can not overcome 13.7 LE.

Next, we try to calculate another case under 4. 5 ton yleld. The influence
of wage changlng is more sen81tive and ‘the value of harvestlng labor rise

up until 31.7 LE.
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