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Abstract

canola brassica napus,l.)is one of the newly intodue crops in egepy. oilseed rape
is one of important oil crops over the world. it has the third positon on the world oil
prodution crops, sceond position in total wrold area for oil crops and the fifth in the
wold international teade for crops.

the main purpose of the present study is evaluate the pneumatic planter and seed

drill planting machinne to suitable to suitable for sowing rapeseed crop compared
with traditional method as a suggestion soluion for incrasing the production of
rapeseed crop in egypt.

the resudlts of the persent study led to the folloing points:-

o the gerinaion ratio of the pneumatic plantr was better thhan the seed drill
machine under all planting speeds and planting spacing .

o the according to platting speed the pneumatic planter had higher uniformity
comparing with the seed drill machine .

o under all planting speeds and peeds and planting the ettective field capactity
and field efficienncy of pneumatic planter was better than the actual field
capacity and field efficency of drill machine.

o thefuel consumption (ralekw.) geadlly decreased as planting speed increased
for all planting spacing.

o for all planting speeds the power requirement (kW) with pneumatic planter
with higher then power requirement with seed drill machine.

o the wheel slip ratio gra dually mcreased as plantingspeedinvread for all
plantng space.

e the total seed yield/plant was gradduall increased as plating speed increased
for all planting spaing .

the total costs (L.E./h) was gradually increased as planting speed inceasd for all
planting spacing.






1. INTRODUCTION

Canola (Brassica Napus,L.) is one of the newly introduced crops in
Egypt. Canola introduced recently to contribute in reduction of salinity.
Rape oilseed is one of the most important oil crops over the world. It has the
third position on the world oil production crops, second position in total
world area for oil crops and the fifth in the world international trade for
crops. Rapeseed has a bright future in Egypt because of ability to grow in the
new reclaimed lands under wide soil variation drought and salinity as
revealed by Kandil et al. (1995). Canola cultivation is recommended for
increasing total oil production to compensate the gap between consumption
and production for edible oil. The majority of local edible production, in
Egypt, which comes from cotton seed, did not cover the total needs of oil
consumption. Canola has gained much attention in order to meet the
increasing demand for oil.

The total planting area of rapeseed crop in Egypt reached about 444
fed. while the total seeds production of rapeseed reaches to about 332.4 Mg
of seeds according to the Arab Agricultural Statistics (Yearbook of Agric.,
FAO, 2004).

The annual consumption of oil in Egypt of bout 1.129 Tg while
itproduce of about 13.55% (153 Gg.) from the total need and import of about
86.45% (976 Gg), according to Oilseeds situation and Outlook, 2002. So,
Egypt costs of about 3.220 milliard Egyptian pound (LE.) to cover this
deficiency.

To cover the shortage of oil requirement in Egypt, it must be increase
the planting area of canola crops especially in the newly lands which can be
grown individually and increasing cultivated area of oil crops as soyabeen,

sunflower, maize, sesame and cotton.




INTRODUCTION

The problem of the planting process of rapeseed in lands includes the
shortage of agricultural labors and lower productivity and accuracy of
manual planting. Meanwhile using mechanical planting will increase the
planting accuracy (planting density and depth), consequently will increase
the canola production in addition to decrease the planting cost as
recommended by previous researchers (Uiger et al., 1993) which indicated
that the total requirement of human power was of about 32 man.hour/fed.
Compared with 0.823 man.hour/fed’ in mechanical planting. Therefore,
using mechanical planting technique for planting canola in the newly lands
is consider the first important factor to solve the manual planting problems
and helps to increase the canola production in Egypt.

Thé main purpose of the present study is to evaluate the performance of
pneumatic planter and seed drill planting machines to suit sowing of
rapeseed crop comparing with traditional method as a suggestion solution to
increase the production of rapeseed crop and area devoded to rapeseed crop

in Egypt.

* fed is an Egyptian unit of area and equal to 4200 m’



REVIEW OF LITERATURE

2- Review of literature

2.1 Methods and equipment for planting seeds:

Mechael and Ojha (1966) and Klenine et al. (1985), indicated
that the common methods used for sowing crops are as follows:
broadcasting , dibbling seed dropping behind the plough, drilling , hill
dropping , check-rowing and transplanting (Fig. 2-1).

They showed that broadcasing is scattering seeds on field surface,
soon after broadcasting; they are covered by manipulating the soil and
planking it over. Such crops arc given inter culturing operations only by
hand tools. A slightly higher rate of seeding is obtained by this method
(Fig. 2-1,)

Dibbling method means placing two or more seeds in holes made in
the soil either by tools or by some implement. Dibbling of seed is only
done for small plots and it is generally used for vegetable crops. Wheat crop
gives a quite encouraging yield by dibbling; the seed rate is reduced by one-
fifth or more (Fig. 2-1p)

Seeding behind the plough in the furrow (Fig. 2-1) is used for
large seeds like maize and peas. This method is also successfully used for
wheat and barley since the depth of seeding is comparatively small. It is
generally observed that seed rate is increased and the moisture content of the
soil is kept slightly high.

The same authers pointed that drilling means dropping the seeds in the
furrow through seed tubes. Some of the mechanically operated seed drills
give a very high accuracy in metering the number of rows planted at a time,
proper depth, spacing and the amount of sown seeds, and the covered area per

day are higher than the other methods. For seed drilling, the disadvantage is
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only that mechanical seed drill may damage the seed and is likely to get

clogged during operation (Fig. 2-14)

In the hill dropping method, the seeds are dropped at a fixed
height and spacing, not in a continuous stream. The distance between the
plants in a row is constant, while the distance between rows is not
necessarily the same as that between the plants in a rows (Fig. 2-1¢).

Check-rowing is the method in which the spacing between the
rows is the same as that between the plants.

Transplanting of seedling is commonly done for paddy vegetable

crops and flower plants.
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Fig. 2-1: Methods of sowing and planting ( all dimensions in cmy).
a-row sowing ; b- dibblig ; c-narrow row sowing ; d- wide row
sowing ; c-strip sowing ; f-single grain sowing ; g — hill - drop
sowing; h-square hill -drop sowing ; I-random sowing .
" (klenin et al ., 1985)
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Allen et al. (1983) conducted an experiment to compare air disk

plate and placeless planter for metering sunflower. They studied seeding
accuracy at varying forward speeds and with different size of graded seed
plus pelted seeds. They showed that when planter speed with metering
plates increased from 6.4 to 8.0 km/h, the seeding rate decreased by 15
and 35 %, respectively, for pelted and graded seeds. They added that, there
was no speed effect with air - disk metering placeless metering was
more accurate with large seeds than were other systems. They also showed
that pelting of small seed increased seeding accuracy up to the level of
medium - sized seeds in a growth chamber study. They concluded that,
seedlings from pelted seed emerged sooner with medium soil water
content. They also indicated that the clay seed coating can increase water

imbibitions and speed germination under some soil water conditions.

El Shal (1987) tested a pneumatic planter to plant different kinds of
seeds such as soybean, maize and sunflower under different plate speeds
and different air suction pressure to investigate the uniformity distribution.
He concluded that the pneumatic planter is too effective for all seeds and
grains of different sizes and shapes under special suction pressure and feed
plate speed to produce high uniformity of seeds distribution and high filling

percentage.

Srivastava et al.(1993) showed that planting mechanisms and
machine have been developed to permit and carry out any planting method.
He mentioned that in the drill seeder where the seeds are metered from a
hopper by a different types metering mechanisms past an adjustable gate.
The seeds then enter a tube and fall by gravity to furrow which has been
opened by a disk. The weight of the machine is carried on transport wheels.
For all the seed drills the rotor element can be moved endwise to control

the volumetric flow rate of seeds. Maximum flow rate occurs when the rotor
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element open entire width of the gate, while zero flow rate occurs when the

non - rotating cut of covers the full gate width. The flow rate also varies

with the rotational speed of the rotor element.

He decided that most precision planters included seed plates for
metering seeds, pockets along the periphery of the platcs were sized to
match the seed dimensions, so that only one seed could sit in each pocket.
As each pocket passed the seed tube, a spring - loaded knockout device
would push the seed into the tube, plates were easily replaceable, and farmers
kept set of plates to match each size of seed to be planted.

He added that in the pressure - disk planters the positive pressure in
the seed reservoir is used to hold seeds in the pockets of the rotating seed
plate. The pressure- disk planter has a separate seed reservoir and plate
for each row. Gravity moves the seeds from the hopper to the metering unit,
where differential pressure holds a seed in each cell. While each cell is
close to the drop tube, a soft brush cuts off the air supply to the cell and the
seed falls into the tube by gravity.

He also concluded that vacuum-disk planters are similar to pressure -
disk metering, except that the pressure differential is supplied by creating a
vacuum on the side of the seed disk opposite the seeds. Seeds from the
hopper enter the seed reservoir, where vacuum created by a pump holds the
seeds in the seed cells on the rotating seed disk. The vacuum is blocked as
the cells reach a point above the seed tube and the seeds fall into the tube by
gravity.
Imbabi (1996) studied the performance and productivity of
mechanical planting equipment when planting sunflower seeds in flat and
furrow soil under various field dimensions. He also studied the germination

ratio, productivity and concluded that the planting by machine in flat soil
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surpassed the planting in furrow soil in all the mechanical criteria

evaluation.

2.2 The function of seed planting machines:

FMO (1981) reported that the purpose of most planters and grain
drills excluding the broadcast planter is to plant seeds evenly in rows or on
beds. To do this in the desired manner, the planter must perform a number

of important functions;

1- Open a furrow in the soil.
2- Meter the seed.

3- Place the seed.
4-Cover the seed.

5- Firm the seed bed around the seed.

Kepner et al. (1986) reviewed the function of a seed planter in
depositing of seed in furrow in an acceptable pattern. They recommended
that, the planter should not damage the seeds. Hence, the seeds should also
have the proper size and shape for a given size of cell. They added that
smooth seeds approaching spherical shape are best adapted to precision

planting.

John (1989) reported that planting machine can be characterized
by its components which actively engage the soil. Those components are

used to perform seven machine functions as follows:

1- Soil and residue cutting.

2- Row preparation.

3- Soil opening for seed placement.
4- Firming uncovered seed.

5- Seed furrow closure and firming




REVIEW OF LITERATURE

6- Seed covering

7- Depth control.

2.3 Parameters affecting the seed flow:

Lovegrove (1968) reviewed that the function of the seed
dispensing mechanism is to transfer seed from the hopper into the
counter tubes at a pre-set rate synchronized with the ground wheel
speed of the drill. The mechanism is driven by the land wheels of the
drill through a train of drive employing cither gears or chains or both.
The sowing rate must be accurately adjusted in spite of the widely
differing sizes of the seeds commonly sown. This problem presents
accounts for the many different types of seed - dispensing mechanisms
available, four of which are cup feed , external force feed , internal force feed

and centrifugal feed.

Shibon (1971) stated that the seed discharge increased as the gate
opening increased. He showed that generally there was no significant effect
for sced shaft speed on the seed damage for all values of the length of fluted
wheel exposed. He added that, the seed discharge decreased as the speed of
feeding shaft increased for a!' types of seeds. This reduction is linear for both

the normal and reversed direction of operation of the feeding shaft

Chinnan et al. (1975) pointed out that smaller sced size resulted in
more multiple drops, fewer skips, higher seed placement errors and lower
average spacing. They added that as the level of seed in the hopper decreased
the number of skips increased and average spacing increased. They showed
also that manufacturing variations in seed plates resulted in highly significant

differences in metering and seed placement accuracy’s.
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Hamad and Banna ( 1980) and Amin ( 1983) showed that the

length of feeding - wheel mechanism , its speed , and transmission rotor

have positive effect on the amount of sowing rate.

Wilson (1980) studied the errors in seed released from seed delivery
mechanism to seed spacing distribution in the furrow. The factor with the
most outstanding effect is the ratio between forward speed of drill and the
speed of release points on the metering mechanism. When this ratio is unity,

the release errors will have a minimal effect upon spacing distribution.

Culpin (1986) divided the metering mechanism types according to
their location related to the seed box. The mechanism of the external force-
feed drill (Fig. 2-2) consists essentially of a roller which rotates just below the
seed box and drills seed from the bottom of the box, into hopper at the tops of
the seed tubes. The seed box is a single compartment, and the rollers rotate in

feed runs attached to the bottom of it.

He added that, in a simple type the mechanism provides a simple regulation
of the seed rate for which no seed is delivered by the smooth part of the roller.
In some machines the rollers are connected to the drive shaft by individual dog
clutches, and coulters may be shut off as required by disengaging these
clutches. He also cleared that, the internal force feed is especially efficient for
sowing cereals. The feed mechanism consists of a shaft carrying a series of
Hanged discs, the insides of the flanges being slightly corrugated. Each feed

disc is housed in a casting which fits in the bottom of the seed box.
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Fig. 2-2 : Drill feed mechanisms..
a) Studded roller feed; b) External (fluted roller) force feed
¢) Flexible tinted roller force feed, used in conjunction with movable gear
cassettes for seed regulation (Histair Bcltinson)

As the wheels rotate, the secd is drawn by the corrugations past baffles to
a point outside the box, where it falls into the seed tube. One side of the
flanges lies both the serration’s and the clearance between them and the
bafTles are smaller than the other side. Either side may be used by adjusting
the position of a hinged flap in the hopper, which covers either the course
or the fine side of the feed run. It has been concluded that, this type of
mechanism has the advantages of the force - feed drills and gives a more
continuous flow of seed than the external -feed type. Its main disadvantage is
that it is less adaptable than the external force feed type, being really
suitable for sowing few crops apart from cereals.
Therefore; on a typical drill the baffle plates or feed gates can be set in any
of three positions namely quarter open for small seeds , half- open for

medium seeds , e.g. cereals, and three - quarters - open for large seeds.
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Kepner et al. (1982) reported that metering the seed flow has two

aspects. The first, metering rate refers to the number of seeds that are
released from the hopper per unit time. Metering rate is important in any
planter to ensure that the desired final plant population will be achieved.
The second is that, seeds must be scintillated in precision planters to allow

placement of seeds at uniform spacing in each row.

Mohsenin (1986) and Sitkei (1986) showed that seeds have
different shapes and their flow may be affected by length of major axis.
Other factors which may be considered in determining seed size are the
weight of a seed, volume, specific gravity, moisture content, and number of

seed per gram weight.

‘Srivastava (1990) showed that the oldest principle for metering seed
is the variable orifice and this simple principle is still in use. The volumetric
flow rate of seeds is regulated by changing the orifice size. An agitator is

used above the orifice to prevent bridging of the seeds Fig (2-3).

1- Agitator. 2- Variable orifice.
3- Orifice. 4- Seed box.

Fig 2-3: Agitator to prevent seed bridging (Srivastava 1990) -
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He added that, the most popular system for seed metering in a drill is
the fluted wheel (Fig-2-4). The fluted - wheel assemblies are positioned at
the bottom of the seed hopper so that seeds can flow into the openings by
gravity. The tinted wheel provides quasi-positive displacement
metering, ic, seeds in the flute openings are carried towards an

adjustable gate as the tinted wheel rotates.

Fig 2-4: Thcjluid wheel metering mechanism ( Srivastava ,1990)-
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2.4 Effect of planting methods on crop yields related to canola crop:

Smith (1964) stated that there are number of factors that affect the

germination of seeds and emergrence of seeding plants namely:

Planting depth.

Type and temperature of soil.

Moisture content of seeds.

Uniformity of distribution of the seeds.
Type of seeds for dropping mechanism.
Type of furrow opener.

Prevention of loose soil getting under seeds.
Uniformity of coverage.

Type of covering device.

Degree of pressing the soil around the seeds.
Clean lines of the seed bed.

Time of planting in relation to season.

The good adjustment and skill attention of the operator.

El - Beheidi and Salem (1971) found that the highest yield of seeds

(1.45 Mg /fed) and straw ( 1.38 Mg /fed) of Vicia Faba were obtained by

sowing in double rows with plant 15cm apart. Number of pods and number

of branches / plant were the highest in plots sown with single rows for plants

35cm apart.

Ishag (1971) reported that mean seed yield of Faba Bean was

decreased from 1.19 to 0.98 Mg / fed with increased spacing between holes

and increased from 1.0 to 1.18 Mg /fed with increasing number of seeds /

hole .
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El - Khunany (1972) planted Faba bean variety ( Giza 2 ) and

found that widening the distance between hills decreased both seeds and
straw yields per fed. On the other hand, reducing the distance between
hills as well as increasing the number of plants per hill more than one

plant was associated with increasing the seed and straw yields per fed.

Hakam and Ibrahim (1973) found that the highest seed yield of
Faba Bean resulted from sowing 2 seeds in each hill with 20 cm between

hills and 30 cm between rows.

Christenson (1974) reported that the best seed yield of Held beans
was obtained from 40 seeds in rows 12 or 24 cm apart. While, row -

spacing of 45 cm reduced the yield by 46 %.

Wahby (1976) found that the area per seed affects the yield. To
increase the yield it is required to have uniformity in seed horizontal
distribution and a constant depth of planting. The suitable shape of area for
each seed was found to be an equilateral triangle, because it resulted in

unequal distance between seed or plants and equal area per plant.

El-Sheikh (1981) found that differences between the two seeding
rates either 26 or 52 kg/fed were not significant for number or pods/ plant of
Faba Bean. On the other hand the highest seed rate ( 52 kg seed / fed )
increased seed and straw yields / fed and seed index (1000 seed mass) as

compared with the lowest one (26 kg seed /- fed).

Samir (1982) showed that the number of pods per plant of faba bean
decreased as the plant density increased from 10 to 40 plants/m?. He added
that the highest yield / ha was obtained with the highest plant densities
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of 40 plants / m?, which was sown at 20 cm apart on both sides of the ridge

and two seeds in each hill.

Tebrugge (1983) conducted a laboratory experiment to study the
effect of planting methods on the area covered by seeds. He treated the seed
drill machine in three ways; the conventional way, without the furrow
opener (i.c. band sowing method) and with small unit for distribution over
area (i. e. band width sowing method). He found that the conventional
method of drilling seed achieved 16 % covered area where dismounting the
furrow opener gave covered area in the range of 24 - 64 %. However, using
the seed distribution unit covered an area of 80-100%. In addition, he found
that the percentage increase in crop yield was 16.1% for the band sowing
and 22.3% for the hand width sowing compared with the conventional seed
drilling.

Heege (1986) reported that the average percentage increase in crop
yield were 4 and 7% for the band sowing and band width sowing method in

crop yield compared with the conventional seed drilling.

Abd El- Wahab et al. (1987) studied the effect of mechanical
planting and seeding rates on the yield and characteristics of lentil plants.
The results revealed that the plant characteristic such as branches, pods,
seeds yield and straw were highly affected by planting methods and rate of
seeding. Under mechanical methods the yield of seed and straw increased
by 30% and 16%, respectively as compared with manual method at a
seeding rate of 35 kg/feddan. They gave the highest value in comparson with
other different planting methods.
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Ghonemo (1988) found that number of pods per plant in Faba bean

decreased gradually as plant population increased. On the contrary seed
and straw yields / fed, were increased significantly as the population

increased.

Abo-Habaga (1992) reported that band width sowing method increased
the seeding emergence 24.1% and also increased the percentage of the
utilized area for root distribution per plant by 32% and consequently the

crop yield by 17.3% as compared with drill sowing method.

Abo - Habaga (1994) found that when using the drill machine
without furrow opener increased the percentage of utilized area for sowing
with 33;75% (at conventional method was 19.55%). On the other hand, he
indicated that the band sowing and the bandwidth sowing method

decreased the number of grass weeds and also, the weed dry weight.

El - Hanafy (1997) found that band sowing method increased the
utilized area for seeds, actual mean sowing area for each seed and root mass,
while decreased weeds numbers and consequently increased the crop yield as
compared with drill sowing method. Furthermore, the band sowing
method eliminated the need of excess pulverization of seedbed which
was necessary for the drill machine. This means saving energy and time

for seedbed preparation.
2.5 Importance of mechanical planting:

Free (1970) reported that the grain yield of corn was greatly affected
by the planting methods. However, the success or the failure of crop

production system often depends on seed-bed condition, previous tillage
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operations, planting methods and tillage. This fact was corporations by

Cannel and Ellis (1978) where reported that the different cultivation

methods have an effect on soil conditions and plant root growth.

Hamad and Banna (1980) and Amin (1983) showed that the length
of feeding- wheel mechanism, its speed , and transmission ratio have

positive effect on the amount of sowing rate.

Erbach (1981) described the major planter requirements for
conservation planting as: a) more seeds contact with soil, b) consistently cut
plant residue, c) uniformly penetrate the soil, d) uniform of seed depth, and

e) adequately seed cover.

Sharma et al. (1983) stated that using seed drill gives an increase of
12.5% in wheat yield and it reduces the time required for sowing by 40%,

and the uniform placement of seed saves about 50% of its quantity.

Abo El- Ees (1985) showed that, the method of seed drilling is very
effective due to its effect on uniformity of depth and spacing . It is well known
that mechanical seed drilling leads to more uniform spacing and sowing depth
resulting in higher yield. However , the statistical analysis for the mechanical
seed drilling gave a significantly higher yield than the traditional hand method of

sowing

Kepner et al. (1986) reviewed the function of a seed planter in
depositing of seed in furrow in an acceptable pattern. They recommended
that, the planter should not damage the seeds. Hence, the seeds should also

have the proper size and shape for a given size of cell. They added that ,
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smooth seeds approaching spherical shape are best adapted to precision

planting .

Abd Alla (1999) reported that, the sowing process is considered one
of the most important agricultural operations. The art of placing seeds in the
soil to obtain high germination ratio and healthy plants is most important
objective to achieve highest yield. However, applying mechanization in
planting crops by Egyptian farmers still limited because of the little number

of available planters.
2.6 Planting accuracy.

Nave and Paulsen (1979) compared five seeder meters to determine
the amount of soybean seed damage and accuracy of seed spacing. A fluted
roller meter, an air disc meter, a single run feed computer, an air drum meter
and a horizontal plate meter were used. Seed-quality comparisons were
made, based on germination tests, tetrazolium tests, percentage of splits and
percentage of seed coat cracks. Results showed that fluted roller meter
provided the largest variation. However, there was no significant difference

between the seed spacing accuracy of any meter tested.

Kepner et al.(1982) stated that the percent of cell fill for a planter is
influenced by such factors as, the maximum of seed size in relation to cell
size, the seed shape, the cell shape, the exposure times of a cell to seed in
the hopper and the peripheral speed of the cell. They also, mentioned that
the diameter or length of the cell should be about 10% greater than the
maximum seed dimension, and the cell depth should be about equal to the

average seed diameter or thickness. They also, added that most of seed
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damage was caused by the cut of device. The percentage of seed damage

increases as the cell speed is increased.

Allen et al. (1983) investigated an experiment to compare air disk
plate and less plate planter for metering sunflower. They studied seeding
accuracy at varying forward speeds and with different size of graded seed
plus pelted seeds. They showed that, when planter speed with metering
plates was increased from 6.4 to 8.6 km/h, the seeding rate decreased by
15 and 35 % for pelted and graded seeds, respectively. They added that
there was no speed effect with air - disk metering plate less metering was
more accurate with large seeds than were other systems. They also showed
that, pelting of small seed increased seeding accuracy up to the level of
medium - sized seeds in a growth chamber study. They concluded that
seedlings from pelted seed emerged sooner with medium soil water content;
they also indicated that the clay seed coating can increase water imbibitions

and speed germination under some soil water conditions.

Abo El-Ees (1986) stated that the emergence and stand pattern for
cotton is more uniform at higher forward speeds. In other words, the seed drill
should be operated at the highest practical forward speed in order to cut the

costs and increase the yield.

Korayem et al. (1986) studied the effect of corn seed size in relation
to cell size, cell speed and tractor forward speed on the accuracy and
performance of mounted (CKHK-6) corn planter. Cell fill, seed damage,
seed spacing and scattering were also studied. They found that seed size to

cell size had an important effect. The accuracy of seed spacing, seed rate
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and damage, and increasing cell speed, generally, reduced cell fill while

increased seed damage and seed spacing along the row.

Harb and Abdel-Mawla (1997) showed that the machine plants
garlic cloves more uniformly at low forward speeds. At high forward speed
above 3.0 km/h the percentage of unsuccessful fed increased to more than
20% and accordingly the mean number of seeds dropped per meter along the

furrow decreased.

2.6.1 Germination percentage.

Nakra (1990) mentioned that there are many factors, which affect
germination of seed such as:
1. Quantity of seed to be planted.
Depth at which seed has to be planted.
Type of soil
Uniformity distribution of seed in bed.
Type of furrow.

Type of covering device.

A o

Type of seed dropping mechanism.
8. Distance between rows.
He also mentioned that there are other factors which also affect seed
germination such as seedbed preparation, time of sowing or planting,
watering of seed bed, temperature of soil, etc. which attained farmer ought to

know.

Imbabi (1996) study the performance and productivity of mechanical
planting equipment when planting sunflower seeds in flat and furrow soil

under various field dimensions. He also studied the germination ratio,
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productivity and concluded that the planting by machine in flat soil surpassed

the planting in furrow soil in all the mechanical criteria evaluation.

2-6-2 Seed scattering:

Erol (1971) and Bernacki et al. (1972) reported that the seed
distribution in horizontal plan depends on lateral and longitudinal

distribution patterns generated by the delivery mechanism.

Chinnan et al. (1975) studied the effect of planting speed on
metering and seed accuracy. Their results indicated that the higher planting
speed resulted in more skips, higher grains placement errors and higher
averége spacing. Meanwhile, the uniformity of grains in row depends on the

performance of metering device of sowing machine.

Wilson (1980) mentioned that the accuracy of seed spacing
requirements vary from crop to crop depending on the growth pattern of the
crop, the harvesting requirements, the husbandry techniques used and the
targeted mean spacing. The total variation or error in the seed spacing
distribution produced by a spacing drill may be considered as the sum ofa

number of error components which occur at each stage of seed delivery.

Kupresanin (1984) showed that pneumatic seed drill gave better
distribution of seeds within the row than mechanical drill. Also, sunflower

seed yield significantly increased.

El-Awady and El-Said (1985) found that agitation improved
uniformity of feed rates and increased them by the order of 10%. Agitation

essentially reduced the ratio of missing iced.
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El-Shal (1987) tested a pneumatic planter to plant different kinds of

seeds such as soybean, maize and sunflower under different plate speeds and
different air suction pressure to investigate the uniformity distribution. He
concluded that the pneumatic planter is too effective for all seeds and grains
of different sizes and shapes under special suction pressure and feed plate
speed to produce high uniformity of seeds distribution and high filling

percentage.

Adigboh and Akubuo (1991) concluded that increasing forward
speed for two rows automatic Minister Yam planter increased effective field
capacity, while decreased field efficiency. Also, they pointed out thar
within-row plant spacing uniformity was influenced by planter forward
speed. Generally, uniformity of planting spaces leads to good growth and

increasing the yield.

Bahnasawy (1992) indicated that an increase in forward speed
causes disturbance in seed-depth and seed spacing, slip percentage increase

with speed and affects plant population and grain yield.

Metwalli et al. (1998) showed that by increasing planting forward

speed both longitudinal and transverse scattering increased.

Moussa (1999) found that the percentage of seeds dropped per
meter along the furrow decreased about 20% for the different crops by
increasing operating speed. He also indicated that lateral and longitudinal
deviation of seeds along the row increased by increasing operating speed and

decreasing seed size.
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Helmy et al.(2000) reported that for all planting machines and hill

spacing values, increasing the forward speed tends to increase both

longitudinal and transverse scattering values.

Imbabi and Omran (2002) developed a feeding device of single-row
push type seeder to be used in sesame seeds planting. Their results indicated
that the seed distribution in both sides of the drilled centerline was mainly
affected by the ground wheel speed and increased as the speed increased,

100% of seeds were scattered in 9 cm on both sides of drilled center line.

Gomaa (2003) found that the longitudinal and transverse scattering
increased by increasing planting forward speed for the two types of planters
(pneﬁmatic and mechanical). He also indicated that the mean values of
longitudinal and transverse scattering in case of pneumatic planter were less

than mean values of longitudinal scattering in case of mechanical planter.

Kamel et al. (2003) indicated that longitudinal and lateral scattering
increased as the forward speed increased. They also indicated that the lower
values of longitudinal and lateral scattering of sown wheat grains were
obtained with the pneumatic seed drill compared with the mechanical seed

drill under different levels of land preparation and sowing forward speeds.
2-7 Machine performance:

El- Awudy (1978) derived the service time per hectare in the form of
a second order polynomial including the effects of operation, turnings and
transportation between fields. Cost was consequently derived and found to

decrease with the increase of holding size. Small machinery at any rate, were
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found to suit large holdings as much as large ones , but were superior in the

case of small holdings

Frisby and Summers (1979) found that the fuel consumption rate

increased by increasing forward speed during planting operations

Renoll (1981) illustrated that machine performance rate was
influenced by machine width and speed. He concluded a new relationship for

predicting the effective field capacity for row- crop machines.

Kepner et aL. (1982) defined field capacity and efficiency of an
implement as:

Theoretical field capacity of an implement is the area of field coverage
that would be obtained if the machine were performed its function 100
percent of the time at the rated forward speed and always covered 100
percent of its rated width,

Effective field capacity is the actual average rate of field
coverage by the machine, based upon the total field time.

Field efficiency is the ratio of effective field capacity to theoretical
field capacity, expressed as percent. It includes the effects of time lost in the
field and of failure to utilize the full width of the machine.

They reported that the effective field capacity of a machine is a
function of the rated width of the machine, the percentage of the rated width
actually utilized the speed of travel, and the amount of held time lost, and

the skill of the operator.

Kaul and Egbo (1985) stated that the field capacity of a farm

machinery is influenced by many factors, some of which arc within the
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control of the farm manager to obtain maximum field capacity. However in

practice this is not possible because:

- It is generally impossible to utilize the full width of a machine without
any overlap.

- It is not always possible to work at the recommended speed due to the
condition of the field, the judgment and skill of the operator, and the
amount of power available. Considerable time is lost during turning at the
ends of rows, in minor breakdown and the lubrication of the machine, thus

it is impossible for the machine to work effectively all the time.

Abdel - Mageed (1986) reported that the width of machine has a
significant effect on the field efficiency and that effect increased with

decresing machine width.

Zhengping et al. (1986) used modeling relationship for machinery
performance which was based upon machinery management standards
published by ASAE. The model examined the effect of variable machine
width on time and fuel use when given a machine type, tractor power and set
of field conditions. They found that, the matching of machine width and
tractor powers have an important effect on the work time and fuel

requirements per unit of agricultural area.

ASAE (1989) standards showed that the field efficiency decreased by
increasing forward speed and would consider that the field efficiency is the
ratio of the productivity of a machine under field condition to the theoretical

maximum productivity.
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