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ARTICLE INFO ABSTRACT

The main aim of this research was evaluation performance of a locally developed trans-
planter for transplanting cane seedlings and sugar beet seedlings. Compare mechanically
transplanting and manually transplanting in terms technical and economic aspects. Sugar
cane is planted once every four or five year and use of the transplanter in transplanting
sugar beet crop increases the number of annual operating hours and reduces the machine
operation costs. The field experiments of the transplanter were conducted at four forward
speeds of (0.7, 0.9, 1.2 and 1.4km/h) and included the power required, actual field capacity,
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field efficiency, actual in-row spacing, missing hills percentage and cost of mechanical
Agricultural Machinery & power Engineering  transplanter and manual transplanting. Results show that the maximum value of trans-
planting efficiency of the mechanical transplanter was (82%) and (76%) at the forward
speed of 0.7 km/h for crops of sugar beet and sugar cane, respectively. Actual field capacity
of manual transplanting was 0.166 fed/h. The lowest values of missed seedlings (1.28%)
and (1.53%) at forward speed of 0.7 km/h for crops of sugar cane (A=0.262) and sugar beet
(A=0.525) that of manually transplanting may be null. Reduction in the cost of mechanically
transplanting more than 25 and 50% for crops of sugar beet and sugar cane respectively
compared with manually transplanting.

1. Introduction the crop seedlings in the main field. Manual transplanting
of sugar crops seedlings in the main field is exhaustible,
slow, and tedious operation. Consequently, the technique
has not been applied at the farmers’ fields. Actually, farm-
ers accepted the technique because of its multiple ad-
vantages but they have been locking in suitable machine
to facilitate easier application of sugar crops transplant-
ing. In the sugar cane transplanting technique, seedlings
are raised in a nursery bed using single bud sets. Then,
when the seedlings are of about 6-8 week-old, they are
transplanted in the prepared main field, and in the sugar
beet transplanting technique seeds are planted in paper
pots. Jakeway, (1985) indicated that "Automatic detection
of seed cane nodes and/or eyes are technically feasible".
The radio frequency, (RF) absorption method can locate
nods with leafy trash still attached to the stalks at very fast
detection rates, but this method requires different size

The sugar industry in Egypt and many other
countries around of the world depend on the two
basic crops are Sugar cane (Saccharum officinarum
L.) and sugar beet (Beta vulgaris, L). Area of Sugar
cane in Egypt reached up to (341) thousand feddan,
with average production of (49.9) ton per fed., and
the total planted area of sugar beet in Egypt reached
up to (423) thousand feddan, with an average pro-
duction of (21.5) ton per fed., Egypt produces about
2.29 million tons of sugar from cane and beet sugar
crops (CCSC, 2015). The main objective of introduc-
ing transplanting technique is to save at least high
amount of seed/fed. and reduce the duration of sugar
crops production season and to save about 15% of ir-
rigation water. The problems of sugar crops trans-
planting represented in the difficulty of transplanting
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coupling coils, complicating the design for a produc-
tion system. The machine vision method cane detects
nodes and eyes at considerably slower rates. Sundara
(1998) Mention that advantages of the sugarcane
transplanted is:

1. Saving in the seed cost as the seed requirement
is only about 2.3 ton/ha in this system as
against 8-10 ton used in the normal planting.

2. Synchronous tillering, leading to uniformly
matured stalk population, which wusually
gives, better sugar recovery.

3. Sufficient time availability to prepare the main
field.

4. Saving of 2-3 irrigations.

5. Saving of around 20-30 days in the main field
duration.

6. Possibility of increased cane yield.
7. Efficient fertilizer management.
8. Better weed management.

Drees (2005) recommended that the sugarcane
transplanting could be used as alternative method of
the sugarcane seedlings. They could be prepared in-
side the plastic pots to maintain on the roots and de-
crease the percentage of the dead seedlings. In the fu-
ture, it is recommended that development and con-
struction of a special transplanter for the sugarcane
crop. Genaidy (2008) tested the transplanter was de-
signed to set the transplanting vertically. This ma-
chine has a disc pocket arrangement transplanting
mechanism and equipped with furrow for placing
seedlings and packing wheels. These parts are
mounted on a frame attached to the 3-point hitch tool
bar. Seedlings are placed manually into the trans-
planting pockets, which consist of two rubber plates
to hold the seedling. The rubber plates are opened
and closed with special spring mechanism. This
transplanter is mounted on a small tractor 23.5 kW as
a power source. During the field experiments, the fol-
lowing parameters were examined:

e Four forward speeds of transplanter 0.5, 0.8, 1.2 and
1.5 km/h.

e Two methods of transplanting (manually and me-
chanically).

Ismail and Ghatas (2009) found that the best re-
sults for sugar beet transplanting were obtained us-
ing feed metering speed of 0.16 m/s. The maximum
field efficiency of 94.5% was obtained at forward
speed of 1.5 km/h and the minimum field efficiency
of 83.2 % was obtained at forward speed of 4.2 km/h.
Abd El-Mawla et al. (2011) developed a sugarcane
transplanter and found that the best of the results for

sugar cane transplanting could be using the 0.9 km/h. for-
ward speed, 40 cm distance between seedlings and 60
days age of seedlings for seedlings planted in plastic bags,
and using the 0.6 km/h forward speed, 40 cm distance be-
tween seedlings and 50 days age of seedlings for seedlings
planted directly in nursery. The maximum of field effi-
ciency was 86% when the forward speed 0.6 km/h and
minimum of field efficiency was 51% when the forward
speed 1.50 km/h.

2. Materials and methods
2.1. Materials

The field experiments were carried out at the farm of
Faculty of Agriculture, Al-Azhar University-Assiut Egypt.
The experimental field was plowed three times by chisel
plow, and pulverized using disc harrow, and leveling by
using the hydraulic scraper .

A sample of 500 kg sugarcane stalks (variety of C-9)
was used as seeds for planting and 500 g monogerm sugar
beet seeds "Helna—variety". The sample was obtained
from the Sugar Crops Research Center in Malawi, Minya
Governorate, Egypt .

The mechanical transplanting of sugarcane seedlings
was accomplished by using the developed transplanter by
workshop of Faculty of Agriculture Engineering, Al-
Azhar University-Assiut Egypt in May 2015, while the
mechanical transplanting of sugar beet seedlings was ac-
complished by the same transplanter machine in October
2015.

Nursery’s establishing
a) Buds separation machine

A manually operated cane bud’s separation was fab-
ricated used to cut cane buds with safety to be used in in-
itiating cane seedling nursery. The bud’s separation ma-
chine arc used according to (Drees 2005) after some mod-
ifications as shown in Figure 1 containing the following
parts electric motor (0.75 kW), frame and cutting mecha-
nism contents of the pair rotary disks, one of them diame-
ter 20 cm and the other disk diameter 17 cm, two disks are
together rotary by shaft is taken his motion by electric mo-
tor with rollers and (V) belt.

b) Cane stalks characteristics

The characteristics of sugarcane C-9 variety stalk be-
fore buds separation are presented in Table 1.

Planting sets of buds

The planting nursery of area was 25 m2 with 500 kg
sugarcane stalks to give buds enough for planting this of
area. Nursery was established by planting sets with intact
buds as planting single bud in plastic bags. The nursery
was planted with sugar cane buds in the first week of
March 2015 .
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Figure 1. Bud’s separation machine according to (Drees 2005) after some modifications.

Table 1
Characteristics of sugarcane C-9 variety stalk before
buds’ separation.

Characteristics Mean
Stalk length “L” cm 295
Stalk diameter “D” cm 2.65
Stalk mass “M” kg 1.85
The number of buds on stalk 22

Planting seeds of sugar beet

The nursery of sugar beet seeds "Helna—variety"
of monogerms seeds variety were planted in Septem-
ber 2015. Acre needed for planting with seedlings of
paper trays to 120 trays which it set in 10 cm length
for diameters “2.5 cm.” (Nursery area was about 30
m3).

Seedlings

1. Sugar cane seedlings ages from 6-8 weeks
which mass was about 150 gm for plastic bags
(6x13 cm of size) used in the field experiments,
as shown in Figure 2.

Fig. 2. Sugar cane seedling.

2. Sugar beet seedlings ages 30-40 days and mass was
about 60 gm for paper pots used in the field exper-
iments, as shown in Figure 3.

Fig. 3. Sugar beet seedling.
Transplanter

One unit transplanter as shown in Figure 4 which is
attached may need one labor for operations. The trans-
planter developed for sugar cane transplanting in the
main field and can adjusted sugar beet transplanting. The
transplanter prototype of mass 200 kg and consists of
main frame, feeding mechanism consist of two units and
24 cells per unit for mechanical feed to overcome miss the
seedlings by the labor, Chisel furrow-opener, covering de-
vice, two rubber ground-wheels, transmission motion sys-
tem, labor seat, seedlings holder.

Power transported to feeding mechanism from of
ground wheel to cells by groups of gears, a sprockets and
chain to achieve equal seedling spacing to appropriate
each of crops. Two motion ratios between ground wheel
and feeding mechanism were designed to accomplish cer-
tain seedling spacing, this motion ratio ware 1:3 and 1:1.47
to forget 20 and 40 cm in row spacing for sugar beet sugar
cane crops, respectively.

- 66 -



Mahmoud et al.

Al-Azhar Journal of Agricultural Engineering 1 (2021) 64-72

Seedling
holder .

Labor seat—

7
3- Hitch / ‘

point

Frame —»

Covering
Funneland  govice
drop duct

Figure 4. Developed transplanter of sugar crops.

Tractor

A tractor (IMT 65 Hp., 50 kW Romanian made) was
used to drag the transplanter during transplanting op-
eration.

2.2, Methods
Manual transplanting

Laborers are performed by planted of seedlings in
a hills in planting furrow and has around covering of
soil, the feddan (4200 m?2) needed to 20 and 35 laborers
for raising the sugar beet and sugar cane seedlings re-
spectively from the nursery land and manually trans-
planting in the field in about of time are six hours.

Mechanical transplanting

Before starting in operation of transplanter, the la-
borer is feeds of all cells at one of the two belts with
seedlings, and when operation that seedlings are fall-
ing on consecutively in the tube transplanting and to
bottom of furrow, and the same of time that laborer is
feeds in cells which revolved by the other belt, when
finishing of has cells feeding it is starting in feeds of
cells for first belt. The four forward speeds of trans-
planter during the field experiments 0.7, 0.9, 1.2 and
1.4 km/h.

The seedlings were transferred from nursery to
planting in main field, the acer (4200 m?) needed to
seven laborers for raising the sugar cane seedlings from
the nursery land to seedling holder with transplanting
machine, while are needed to five laborers for raising
the sugar beet seedlings.

4 the belt

Adjusting
_device for

Measurements
Germination percentage

The percentage of germination seedlings (G%) was
calculated from equation (1).

na
WEx 100 ..[1]

where:
nda = Number of died buds or seeds after three
weeks.

nt= Number of total buds or seeds.
Percentage of missing hills

The Percentage of missed hills (M.h %) was calcu-
lated from equation (2).

N
M.h% = N—3 x 100 ...[2]

2

Where:

Ns= Number of missing hills seedlings 30 m row
length.

Nz= Total number of seedlings by planting area.

Percentage of dead seedlings

Ny
D.s = 100 ...[3]
where:

D.s %= Percentage of dead seedlings, %.

N: = Number of dead seedlings after from one to

three weeks.

Nz =The total number of seedlings by planting area.
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Actual field capacity
The actual field capacity was determined using the
following equation:

1

A F.C.=
Actual time (min)

. [4]
Field efficiency
The Field efficiency was determined using the fol-
lowing equation:
_Actual field capacity (fed/h)
" Theoretical field capacity (fed/h)

e X100 ...[5]

Fuel consumption

The calibration glass was used to measure the
amount of refilled fuel consumed through the test time
of the transplanting. The fuel consumed was estimated
in l/h.

Power and energy requirements

The power required by the tractor was calculated
using the measured fuel consumption during trans-
planting operation under different variables of the
study.

The following formula was used to estimate the
tractor horsepower according to:

P=F. Xpf xL.CVxnyxn_ ..[6]
where
P = power consumed, (kW).
Fc=Fuel consumption, (I/h).
or= Density of fuel, (kg/l), (for diesel= 0.85).
LCV = Calorific value of fuel, (10000 k.cal/kg).
Nt =Thermal efficiency of the engine, (35 % for Die-
sel engine).
Nm= Mechanical efficiency of the engine, (80 % for
Diesel engines).

The energy requirements in kWh/fed for trans-
planter was calculated from the following equation:

Energy requirement (kWh/fed) =

Engine power, ( kW)
Field capacity, ( fed/h)

- [7]

Human energy was estimated based on the power
of one laborer, which was considered to about 0.075
kW, and then the human energy is determined using
the following equation according to Chanceller (1981):

Human energy (kWh/fed) = 0.075 (kW) x number of la-
borers / actual field capacity (fed/h) ... [8]

Transplanting cost

Cost of operation was calculated according to the
equation given by Awady (1978) as follows:

C=p/h(l/a+i+t2+1)+(Ec*Ep)+m/144 ... [9]
where:

C =hourly cost,

p = price of machine,

h = yearly working hours,

a = life expectancy of the machine,

i = interest rate/year,

t = taxes,

r = overheads and indirect cost ratio,

Ec = Electricity consumption kW.h/h,

Ep= Electricity price L.E/Kw.h,

"144" are estimated monthly working hours.

Notice that all units have to be consistent to result
in L.E/h.
Manual transplanting = number of laborers for one fed-
dan x labor wage per hour x number of hours per fed-
dan.

3. Results and discussions

The discussion will cover the results obtained un-
der the following headings:

3.1. Germination percentage and seedlings characteris-
tics

The mean characteristics of sugar cane seedlings for
planted in plastic bags and sugar beet seedlings planted
in paper pots listed in Table 1.

a) Sugar cane nursery

The germination may start almost one week after
planting. The percent of germinated seedlings in-
creased directly with the period from planting for up to
4 weeks. Based on the activity of inspecting and select-
ing healthy buds before planted in the nursery, the per-
cent of germination may reach very close to 100% after
4 weeks from planting .

Table 2.

The mean characteristics of sugar beet planted in paper
pots and sugar cane seedlings for planted in plastic
bags.

Sugar beet Sugar cane
. . . seedlings
Properties seedlings in .
Aber bots planted in
paperp plastic bags
Seedlings total length, 201 590
mm
Stem thickness, mm 2.55 5.21
Stem length, mm 50.2 150
Length of root, mm 99.7 80
Ave. number of leaf’s 2.8 6.8

Actually, some buds may need longer time for ger-
mination and arise over the soil. Seedling size develop-
ment parameters were measured each five days after
the full germination of the nursery. Consequently, the
measurements of seedling size were started 30 days af-
ter planting in the nursery. Figure 5 show two parame-
ters used to describe seedling sizes represented in the
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full length of the seedling and the length of seedling
stem. As shown in the Figure, the seedling size devel-
oped rapidly after germination. The average seedling
full length may reach at 59 cm within less than 50 days
from planting. When planting several nurseries, consid-
erable variation in seedling sizes may be easily seen.
The variation may refer to the cane seed variety or to
the nursery soil. The activities of seedlings treatment,
planting at precise depth and nursery care may also be
effective factors not only on germination but also on
seedling size. Larger seedlings may cause difficulties in
case of mechanical transplanting and longer seedling
leafs may be rapidly dehydrated.

—4—Total seedling height, cm
—4—Stem length of seedling, cm

10 ‘/—A’—_‘—_—-k—_‘

25 30 35 40 45 S50 55 60 65 70 75
Sedlings age, days after four weeks of planting

Figure 5. Seedling size as related to nursery age.
b) Sugar beet nursery

The germination percentages of sugar beet seeds
were 90% when duration after a week, the germination
percentages were constant at nearly 95 % for seeds for
arrived in 30 days ages .

Transplanting achieves when are 2-4 real leafs of
seedlings where the roots resulting from this technique
are not complex and with a conical shape.

3.2. Transplanting accuracy
a) In-row spacing

The gear ratio set before starting transplanting op-
eration determines the in-row spacing. As explained
previously, two transmission ratios are possible from
the ground wheel to the feeding belt ratio shaft.

Two values of Kinematic index A= 0.525 and A=
0.262 were sets by groups of gears, a sprockets and
chain to getting of seedling spacing’s 20 cm and 40 cm
for sugar beet and sugar cane respectively. The machine
was operated at the same values of A, where the actual
average seedlings spaces were measured in the field.
The average actual in-row spacing was determined by
measuring large number of actual distances between
seedlings, where not including missing hills.

Figure 6 illustrates that the average actual seedlings
spacing increased by increased forward speed for all
spacing’s in-row adjusted on the transplanter. The in-
creased seedling spacing by increasing the forward
speed may be due to variation of slip ratio of the ma-
chine ground speed as affected by the change of

forward speed. The minimum average actual seedlings
spacing 41.5 and 20.6 cm at forward speed 0.7 km/h for
theoretical seedlings spacing 40 cm (sugar cane) and 20
cm (sugar beet) respectively. In case of calculate the av-
erage actual in-row spacing with including missing
hills, the actual in-row spacing may be little larger than
those computed for the transmission ratio because of
wheel slippage, thus the average in-row spacing may be
wider if the distances of missing hills included. Ability
of the laborer on feed cells of feeding belt different at
variable machine speed.

e Average actual in-row spacing’s=40cm
=== Average actual in-row spacing’s=20cm

EE—

. v

—a—a—*

06 07 08 09 1 .1 12 13 14 15
Forward speed, km'h

Actual in-row spacing’s, cm
= b d b B b b L L L e e o b

OO N&WO &S
L n s P ]

Figure 6. Effect of forward speed on average seedlings
spacing for crops of sugar cane (theoretical in-row
spacing’s=40 cm) and sugar beet (theoretical in-row
spacing’s=20 cm).

Figures 7 and 8 shows the number of cells to be
feeding within a single minute at the tested forward
speeds corresponding to the percent increased average
in-row spacing. At forward speed of 0.7 km/h, the labor
has to feed about 58 cells per minute for sugar beet
transplanting and has decreased cells missed without
feeding to a minimum. While the labor can feed about
29 cells per minute for sugar cane transplanting, cells
missed without feeding may be null.

At these operating conditions, the increase in aver-
age in-row spacing may be related to ground wheel slip.
Increasing the forward speed to 1.4 km/h the labor has
to feeding about 116 cells per minute which may be dif-
ficult, and some cells are missed without feeding. At
this condition, the average in-row spacing may addi-
tionally increase because of the duplicated in-row
spaces due to missed hills.

—¢—No. of cells, cell/min
—-Increasing of average actual in-row spacing, %

No. of cells per minute
o
=
I
1

b
=
.

Average actual in-row

0.60 0.80 1.00 120 1.40
Forward speed, km/h

Figure 7. Average actual in-row spacing percentage
as affected by forward speed and number of cells per
minute for sugar cane seedlings.
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——No. of cells, cell/min.
=@-Increasing of average actual in-row spacing, %

SREABSI &R

No. of cells per minute
(=)
=
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0.60 0.80 1.00 1.20 1.40
Forward speed, km/h

Average actual in-row spacing, %

Figure 8. Average actual in-row spacing percentage
as affected by forward speed and number of cells per
minute for sugar beet seedlings.

In the manually transplanting, average actual in-
row spacing was 43.3 and 22.3 cm for theoretical seed-
ling spacing’s 40 cm (sugar cane crop) and 20 cm (sugar
beet crop) respectively.

b) Missing hills, %

The most important criterion considered for testing
the operation was missing hills. The percentage of miss-
ing hills reflects the capability of the laborer to maintain
continuous feeding of seedlings to the current cells
passing in front of him. The main reason of missing hills
is fast travel, the number of cells to be feed per minute
increases where laborer may not be able to be feeding
of all cells. The percent of missing hills was determined
after transplanting the full field.

Figure 9 illustrates that the missed seedlings per-
centage increased by increasing the transplanter for-
ward speed. The lowest values of missed seedlings
(1.28%) and (1.53%) at forward speed of 0.7 km/h for
crops of sugar cane (A=0.262) and sugar beet (A=0.525),
while the highest value of missed seedling (9.03%) and
(11.43%) at 1.4km/h forward speeds for crops of sugar
cane (A= 0.262) and sugar beet (A= 0.525) .

=p=)=0.525 =@=)=0.262
12 -
S 10 4
2 8
61
2
2 4
Z 2
0 T T T T
0.60 0.80 1.00 1.20 1.40
Forward speed, km/h

Figure 9. Missing hills percentage as affected by for-
ward speed for crops of sugar cane (A=0.262) and
sugar beet (A=0.525).

In case of sugar crops fields established by trans-
planting, the problem of missing hills would be man-
ageable since the farmer can easily transplant the
missed hills by hand in the same day directly before ir-
rigation. In contrast, missed hills represent a complex
problem in case of traditional planting method because

the farmer will not be sure about missing hills before
one and half month from planting. Finally, from the
above-mentioned discussion, it could be concluded that
using the 1.2 and 0.9 km/h forward speed for seedlings
planted by spacing 40 and 20 cm between seedlings in
row for crops of sugar cane and sugar beet respectively,
decreased the percentage of missing hills reasonably
can be processed by the farmer compared with the other
top levels study.

In the other hand, the data obtained from the man-
ual transplanting treatment showed that the missing
hills percentage for manual transplanting may be null
compare with lower than of forward speed when using
mechanical transplanting.

¢) Dead seedlings, %

The field should be daily inspected for one week af-
ter transplanting to localize the dead seedlings. The
drought seedlings should be removed, and a healthy
seedling transplanted by hand to eliminate the gap.
Therefore, some extra seedlings should be left in the
nursery to compensate both missing and died hills im-
mediately after transplanting.

Figure 10 illustrate increased of dead seedling per-
centage affected by forward speed after one week of
transplanting in the main fie. The minimum value of
dead seedlings percentage was 1.65 and 1.3% at 0.7
km/h forward speed for both crops sugar cane and
sugar beet respectively, and when operating the trans-
planter, the high speed to 1.4 km/h that the value of
dead seedlings increased to less than 4 and 5 % for sugar
cane and sugar beet crops, respectively. The dead seed-
ling percentage affected by many factors such as pe-
ripheral speed of feeding belt, handling of seedlings by
operating laborer, fixed in the soil and feeding rate of
seedlings.

15 == Slgar cane crop == Sugar beet crop
4.0

X

£ 3.5

E30

=254

@

220 4

15

210 -
0.5 . : : :

0.6 0.8 1.0 1.2 1.4 1.6
Forward speed, km/h

Figure 10. Dead seedlings percentage affected by
forward speed for crops of sugar cane and sugar
beet.

3.3. Transplanter performance

The transplanter was tested for transplanting of
sugar cane and sugar beet seedlings of theoretical in-
row spacing’s 40 and 20 cm between seedlings and
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distance between rows was 90 and 60 cm for crops
sugar cane and sugar beet, respectively. The length of
rows was 30 m for each of experimental of field treat-
ment. Field performance of the transplanter is shown in
Table (3) at forward speeds 0.7, 0.9, 1.2 and 1.4 km/h.

In the manually transplanting, the actual field ca-
pacity of manual transplanting was 0.166 fed/h by 35
and 20 laborers for transplanting of sugar cane and
sugar beet crops at time about six hours .

3.4. Fuel consumed, and power required

The tractor fuel consumption, (I/h) was 1.85, 2.33,
2.98 and 3.55 1/h by using forward speeds of tractor 0.7,
0.9, 1.2 and 1.4 km/h. The total power required for the
transplanter (kW.hr/fed.) was estimated using the fuel
consumption during transplanting operation. The re-
sults showed that the total power required was 49.55,
51.9, 53.37 and 59.07 kW.h/fed. when orating of sugar
cane transplanting and 68.32, 70.29, 69.79 and 77.08
kW .h/fed for transplanting of sugar beet crop under for-
ward speeds of tractor 0.7, 0.9, 1.2 and 1.4 km/h, respec-
tively.

Table 3

3.5. Cost analysis

Applying transplanting technique saves up to two
months of the period required for sugarcane production
and 30 to 40 days for sugar beet crop. This is important
advantage that permits the chance to harvest the previ-
ous crop and well preparation of field soil. And saving
this period reduces the production season that elimi-
nates three irrigations and eliminate 2 cultivations by
hand hoe.

The transplanter was compared with the manual
transplanting for carry out the same work, with respect
to time and cost of transplanting .

Table 3 listed costs of transplanting operation using
the machine for advancing speeds 0.7, 0.9, 1.2 km/h and
1.4 km/h with average percentage of missing hills. As
shown in the table, the highest transplanting costs were
1074 L.E. and 772 L.E. per feddan with forward speeds
0.7 km/h for sugar beet and sugar cane crops, respec-
tively. While the lowest transplanting costs were 629
L.E. and 481 L.E. per feddan with forward speeds 1.4
km/h for sugar beet and sugar cane crops, respectively.

Field performance rate and field efficiency percentage of the transplanter.

Actual performance

Forward Kinematic Field effi- Costs of feddan Ave. missing
speed, km/h index (A) Fod /]:te' fed/ﬁ Jfed ciency, % transplanting, L.E. hills, %
0.7 0.525 0.082 12.13 82.43 1074 1.53
0.262 0.114 8.77 76.00 772 1.28
0.9 0.525 0.101 9.91 78.49 872 5.21
0.262 0.137 7.30 71.04 643 3.92
0.525 0.126 7.97 73.23 699 8.51
12 0.262 0.166 6.02 64.59 530 5.46
14 0.525 0.133 7.52 66.52 629 11.43
0.262 0.175 5.72 58.25 481 9.03

Figure 11 shows comparison between mechanically
by transplanter and manually transplanting for both
sugar beet and sugar cane crops in terms of costs. The
actual performance rate of transplanter at less than
eight hours compared with six hours by manually
transplanting. It notes decrease in the cost of mechani-
cally transplanting more than 25 and 50% for crops of
sugar beet and sugar cane respectively compared with
manually transplanting.

4. Conclusions

This research was conducted to evaluate the trans-
planter of main sugar crops. Results can be concluded
that:

1. Minimum average actual seedlings spacing 41.5
and 20.6 cm at forward speed 0.7 km/h and in the

manually transplanting was 43.3 and 22.3 c¢m for
theoretical seedlings spacing 40 cm (sugar cane)
and 20 cm (sugar beet) respectively.

®Mechanical = Manual
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TN T S Y T TR SO S
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Figure 11. Costs per feddan of mechanically trans-
planting by transplanter compared to manually
transplanting for both sugar beet and sugar cane
crops.
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2. Lowest values of missed seedlings (1.28%) and
(1.53%) at forward speed of 0.7 km/h for crops of
sugar cane (A=0.262) and sugar beet (A=0.525) and
in the manually transplanting the missing hills per-
centage for manual transplanting may be null com-
pare with lower than of forward speed when using
mechanical transplanting.

3. Maximum field efficiency of transplanter was 82%
and 76% with forward speed 0.7 km/h crops of
sugar beet and sugar cane, respectively.

4. Mechanical transplanter for transplanting of sugar
cane and sugar beet reduced planting costs.

5. Decrease cost of mechanical transplanting devel-
oped operation costs more than 25 and 50% for
crops of sugar beet and sugar cane crops respec-
tively compared with manually transplantin.

6. Maximum values of the power required to trans-
planter were 59.07 kW.h/fed. and 77.08 kW .h/fed
for transplanting of sugar beet and sugar cane crops
respectively under forward speeds of tractor 1.4

km/h. In the manual transplanting the total energy
required was 92 and 161 kW .h/fed for transplanting
of sugar beet and sugar cane crops, respectively.

References

Awady, M.N., 1978. Tractors and farm machines, in Arabic, text. Col.
Ag., A.Shams U.: 164-167.

Abd El Mawla H.A, AM. El Laithy, A. M. Drees, W.A. Mahmoud,
2011. A single row sugarcane trans-planter, Misr J. Ag. Eng., 28
No 4: 441-454.

Central Council for Sugar Crops, 2015. World status of sugar crops,
productivity of sugar crops in Egypt. Sugar crops and sugar pro-
duction in Egypt and the world. Ministry of Agriculture 1:85.

Chamceller, W.L., 1981. Substituting information for energy in agri-
culture. Tran. ASAE. (5): 802-807.

Drees, A.M., 2005. A study on mechanization of sugar cane Planting
Ph. D. Agric. Eng. Dept. Fac. of Agric., Tanta Univ.: 108 -112.

Genaidy, M.A.L, 2008. Performance of small cotton transplanter un-
der Egyptian condition, Misr ]. Ag. Eng., 25(1): 1-14.

Ismail, Z.E., A.S. Ghattas, 2009. The semi- automatic transplanter of
sugar beet, Misr J. Ag. Eng., 26(3): 1155 - 1171.

Jakeway, L.A., 1985. Mechanical planting of Sugarcane in small hold
sizes in Egypt. Inter-American sugarcane seminars. Miami vol-
ume 1:168-174.

Sundara. B., 1998. Sugarcane Cultivation — First Edition pp. 56 —68.

ot | (Sl Yoo o] &Jwb S9! JEdl e d0ylie
" gle) caad JoS B ¢ Jgadl e @l due > ¢ o] o 33l s ) dosea dgacee doeedl gal il

s gl Jguad 231 dnaler cdsel)ll dwigh &S cduel)3l (S5ally YN dvtids ouuid
s 45~).QL5J| e a.‘gM zddh)")“ danl> 42\5&‘)}” :Lu..\l.@,” aﬁ‘&pbﬁ 6}5.”3 OV dwdod ‘m.wé v

‘3.).’.!|ua:°=ld|

uﬁubojdaoYY‘\Ly?ﬂaA@ﬁj M\ijaﬁwwuiudwu&ﬂdw\&sww

Sl Wl Juolo dely) § Jiddl sl plisiul duadl Ol (po S cIglisy . yudly cuadll Jyaze (0 Lgiws 4
Wﬁg@ww\uw\wdéﬁé\wlubl d)&>6)l|ohnunwﬂyl444|3g§_9w|4mgdﬁlmd¢@
LgDJ).QAp&yub&n&J|MMQM\QGMBM\MJ5M@))M3 WJJ\MlJMoLzAW
Ls Lol ‘Ls\.«UJ)J‘ Ja=db lgiely3) 830l muual &.uLw\ AT o uwl‘)&r— Juas bedie g Jidiadl J313 8 pie 48Ul duc ol
YA QLQ &uhu\ T d € o didiadl L] 848 Juas loie g 489 dusl Lg 3y LY o.)).wb_g.\d\ OB yzidl Jguae dely
@)l Jasdl Juad) Balr 0585
M)muﬁ@dymdm@&16M3M|mdymdmwmdmaﬂaﬁﬁ,@dlwu,\w
Lgiedl dnaidly dasdl J3-1s Mad! o dudad)l ddlua) Jasgios dudizel 35laSUls dulisedl dadl e dshyll claiily (A9
Bylie Jradl dudes oGy d8Uall ldlateg 5999l IMgily Jradl day disedl M) dgiall dedd) UiSs 451 ygal)
(S9! Jaadb
13 @l cawg (/S )€ 1,74, V) (b olew ol e AV s
oS -,V el A e o £1,09 Y+, Jidd! AT plisuiw! wie delyll das Js-ls edliad! o ddluall lawgio ()
cuailly il dy,a.z.d ew £ Y. dydalldely )l lilne die cldg (ol Jrid! ie ouw €Y,V YY,Y S e
Al e
A e uadlly 2ol  giamel 3y /@S -,V duolel de o die % 1, YA 1,0V d8LJ1 eadl Lo gied dasd JBT (Y
Ul-ﬁ uml\_g‘)zaﬂ\ d}ga;uxj /0.9 Y0 Jb;v J‘J..&J\ m.l.g.c u.;J&: RSy J‘J..&J\ a7 ‘O‘Wb &JM‘ J‘J..&J\ (V
(Soudl Jxadb d)lae il
e Cuailly ymudl Jgame) 0lad/delu.ols ohS VV g olud/de .y okS 04 g,s&,,u\ Jrsd) dogllan d3ls a3l (£
) ) LOM8/Ae L. lg BbS VTN 9 AY (ol Jrad) Dglacll 3Ua)l i a3 Al

-72 -



