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Abstract

The aim of the present work is to study the mechanization of
the transplanting operation of cotton. A medium long $taple variety
Giza 75 was transplanted using a New-Holland transplanter, U.S. make,
model 1600 compared with the Egyption traditional manual method in a
clay loam soil in EI-Gemmeiza agricultural research experimental station
in 1998/99 season.

The results may be summarized as foliows :

1. The New - Holland machine, lost time was 1.53 h/fed and 1.78 h/fed
in the plot leveled using laser and manually, respectively.

2. The net time needed for transplanting one feddan was 6.07 h/fed
and 9.33 h/fed in the plot leveled by using laser and manually respec-
tively. and increased to 76.89 h/fed for manual transplanting.

3. The field efficiency was 81.25 % and 63.33 % in the plot leveled us-
ing laser and manually, respectively.

4. Transplanting cotton consumed irrigation water less than direct seed-
ing. It was 1504 and 1880 m>/fed for plot leveled by laser and man-
ually, respectively. While, direct seeding consumed 2384 and 2980
m?®/fed for plot leveled using laser and manually, respectively.

5. The growth, yield and yield components for transplanting cotton were
not comparable to cotton grown by direct seeding method whether
cotton was trasplanted manually or by New - Holland transplanter.
The mechanical transplanting had no measurable effects on cotton
traits.

INTRODUCTION

Cotton production in Egypt, represents an important contribution to the nation
welfare. It occupies about one sixth of the total cultivated area Transplanting cotton, a
new farming system is still a hope to achieve, despite several trials, since thirty years
‘ago. Success in this direction will lead to the possibilities :
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(a) Produce an acceptable yield in a short period of time. (b) Reduce the irrigation fre-
quencies (water requirement)by three irrigation times at least. (c) Enable farmers to
precede cotton by a long duration winter crop such as wheat, fababean or lentil. and
multicut berseem. (d) Minimize the rate of seeding which in turn offer additional quanti-
ties of seeds for oil extraction. () Reduce losses associated with incidence of seedling
diseases, by allowing for later planting when soils are more warmer and help in insect
control. (f) Transplanting also reduce the amount of chemicals required to protect
seedling as well as boll set during a shorter period of time.

Effect of planting methods on yield and its components :

Abbas (1981), found that late transplanting and older seedling decreased the
successful hills per plot and the stand increased as the age of seedling decreased at
transplanting time. Tallest plants were obtained on 279 of May by 20 days old seed-
lings. He added that late sowing or transplanting decreased number of fruiting branches
per plant. Helal(1986),also indicated that early sown plants (on March 25t") and young-
er tranéplanted seedlings (20 days old) increased the number of total bolls/plant. He
also evidenced that direct sowing on March,25th or transplanting seedlings of 20 days
old gave the highest number of survival hill/plot whereas, latest date of sowing or
transplanting with “oldest transplanting gave lowest number of survival hill/plant.Ghaly
et al. (1987), found that boll weight, number of open bolls per plant, seed cotton yield
per plant, number of plants/feddan at harvest and seed cotton yield per feddan in-
creased in case of seed sowing at optimum date (March 30'") than almost all cases of
other planting methods. They added that early transplanting produced heavier bolis,
higher number of bolls per plant and higher seed cotton yield per plant compared with
the late transplanting. Kamel et al. (1994), conciluded that younger transplants (30
days old) gave more open bolls as well as total bolls/plant compared with older trans-
plants (40 days old). Youngest transplants resulted in higher seed cotton yield/plant
and yield/fed compared with that obtained from older transplants. Nevertheless, nei-
ther plants grown from (40 days old) transplants nor from younger transplants (30 day
old) could outyield the normal direct seeded plants. Differences were great enough to
reach the 1 % level of significance.

Effect of mechanization on transplanting cotton :

Saleh (1990), compared two types of transplanting, the conventional manual
transplanting and the mechanical transplanting. He reported that hand transplanting is
arduous work, slow process, consuming more labor than any other operation in vegeta-
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ble planting. He found that mechanical transplanting was preferable to endure optimum
number of plants per hill, number of hills per unit area and planting depth for realizing
high yields. De Sousa et al. (1991) found that precision land leveling (controlled by la-
ser equipment) was successfully used for level basins and increased both the distribu-
tion of water and corn yield. Phone et al. (1992), concluded that water shortages and
water quality are two of the major factors increasingly affecting irrigation and agricultu-
ral water management in arid regions. Since the present agricultural situation is not
likely to improve in the near future and large new water supplies are unlikely to be de-
veloped, irrigated agriculture must improve its use of water in the semi-arid areas and/
or alternative water sources and water disposal methods must be sought. It has been
demonstrated that subsurface trickle irrigation. (a) significantly reduce the water appli-
cation requirement of cotton and that near maximum yields of cotton can be produced
with 25 in. of irrigation water, (b) maintain constant soil water and minimize deep per-
colation and drainage outflow, (¢) maximum water use efficiency and yield of crops
with precise fertility management, and (d) be used economically with cotton compared
to furrow irrigation system capable of simultaneously maximizing yield and WUE will be-
come more attractive and will help sustain irrigated agriculture in the arid areas. Thus
irrigated cotton does not need to be a high water user. EI-Sahrigi et al. (1993), report-
ed that land leveling using laser grade control equipment showed significant water sav-
ing and vyield increases over the conventionally leveled land and reduce the average
costs of production by 6.3 to 15.4 % for wheat, beans, cotton, and maize. El-Fowal
(1996), reported some the performance parameters of transplanters: the working for-
ward speeds were 1.22,1.26,and 1.51,1.44 km/h. at slippage of 16.49, 16.84 and
10.82, 11.85 %. Field efficiencies were 75.64, 74.72 and 58.11, 59.64 % for the 4-
row walking and 6- row riding type transplanter during two seasons of study, respec-
tively.

MATERIALS AND METHODS

The field experiment was conducted at EI-Gemmeiza Agricultural Research Experi-
mental station season 1998/99.This experiment was devoted to test machine effect
on the growth, yield and quality of cotton and water application efficiency. Cotton va-
riety Giza 75 was used. The soil of the experimental field area was clay loam as charac-
terized in table (1).

Bulk density is about 1.40 (g/cm®)
Values of'lield capacity and wilting point were 34.80%and 12.50 %.
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The following implements were used :

Holland transplanter :

The New - Holland transplanter model 1600 was used during the study the basic
parts of this equipment are furrow opener, pockets for plants, and packing wheels.
these parts are mounted on a common frame attached to the 3-point hitch tool bar.
Plants were placed manually into the transplanting pockets consisting of two rubber
plates to hold the plant.

Table 1. Soil mechanical analysis of the experimental field.

Depth Particle size
cm
Coarse Fine Silt Clay CaCog
Sand % Sand % %o % %
0 -15 1.30 21.50 31.21 46.00 3.16
15-30 0.81 21.25 34.00 39.42 2.76
30-45 0.47 21.52 33.53 40.83 2.18
45-60 0.49 31.73 32.00 31.39 2.80

Measuring instruments:

1. Hydraulic dynamometer.
2. Stop watch

3. Flow meter 4 inch.

4. Fuel consumption apparatus by volume.
The Field Experiment :

The field experiment was carried out at El-Gemmeiza experimental station, Agri-
culture Research Center during season 1998/99.Medium long staple variety Giza 75
cotton was used. Transplanting was carried out with 45 days old transplants.

To produce the bare root transplants, cotton seeds where sown on a wide ridges
1 meter in width. Seeding was on 15/3, 22/3 and after 45 days cotton transplants
were uprooted and packed in bundles, transferred to field to set at 20 cm apart on 60
cm ridges and two transplants per hill were kept in soil.

The experimental area was divided into two plots :

One plot was leveled manually and the second plot was leveled using laser grade
control equipment.
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Transplanting treatments were as follow :
By direct seeding (as control).
Transplanting by manual method.
Transplanting by Holland transplanter.

Cotton was picked on 22/9 and 2/10 for the direct seeding method, whereas
delayed to 29/9, 7/10 and 21/10 for manual method and by Holland transplanter. The
plots were irrigated using surface irrigation. A 4 inch flow meter was used to measure
the discharge/plot.

The following factors were determined in the present study :
Travel forward speed km/h, Field capacity fed/h and Field efficiency %.

The following parameters were recorded :
A. Growth attributes :

1. Plant height in cm
2. Number of fruiting branches per plant.

B. Yield and its components:

. Total number of bolls per plant.

. Number of open bolls per plant

. Cotton seed weight per boll (g).

. Cotton seed yield per plant (g).

. Number of plants per feddan at harvest.

o O A WD =

. Cotton seed yield per feddan in Kintar (Kintar = 157.5 kg).

weight of lint (g)
7. Lint percentage = x 100

weight of cotton seed (g)

8. Seed index = (mean weight of 100 seeds (g))

Methods of calculation

Estimation of field capacity and efficiency :

The theoretical field capacity of the transplanting machine was determined by
using the following formula :
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SxW
G = —mm— Fed/h

4200
where :
C; = Theoretical capacity of the machine, Fed/h
S = Travel speed, (m/h)
W = Rated width, (m)

The effective field capacity is the actual average rate of field coverage by the
amount of actual time (Lost + a capacity time) consumed in the operation. It can be
determined from the following equation :

60
C = — Fed/h

T+ T;

Where :
C, = The actual capacity of machine.
Ty = The utilized time per fed (in minutes).
Tj = The summation of lost time per fed (in minutes).

The efficiency of time utilization was expressed as follows :

Tu
N = —x 100

Tu+ Ti

Where :
nt = The efficiency of time utilization.

The time consumed in doing useful work was calculated from the following rela-
tionship.

1
Ty = ——— h/Fed

Pth
P = Field productivity Fed/h
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Water use efficiency :

WUE = [ yield (kg/fed)/total applied water (m®/fed) ]
Where :
WUE = irrigation water use efficiency.

RESULTS AND DISCUSSION
Field transplanter performance:

To examine the performance of Holland transplanter, the machine was used for
transplanting cotton. The performance was tested according to the following criteria:

-Time losses.
-Theoretical and actual field capacity.
-Field efficiency.

1. Time losses

The Holland transplanter was tested and trie time losses were calculated during
turning, adjustment, repairing and loading. The results of the time losses during trans-
planting cotton are shown in table (1) which clearly show the relationship between the
time losses and the precision leveling of land. From the data obtained it could be con-
cluded that the machine time losses were 1.53 hi/fed in the plot which was leveled us-
ing laser grade equipment, whereas in the plot which was leveled manually, the time
lost was 1.87 h/fed.

2. Theoretical and actual field capacity :

In each one of performed experiments, the time required to transplant cotton
was recorded, and the theoretical field capacity of the machine was estimated. Table
(1) shows the results of these experiments. The net time needed for transplanting one
feddan by Holland machine was 6.07 h/fed, whereas, forward speed was 1.15 km/h.
While the net time was 9.33 h/fed at the same forward speed for transplanting one
feddan which was leveled by using laser and manual respectively. But the net time in-
creased to 76.89 h/fed for manual transplanting. The above trend may be due to the
conditions of the field surface.

3. Field efficiency :

Field efficiency was affected by time losses during turning, repairing adjustment
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and loaded transplanting. The results of the field efficiency when transplanting cotton
are shown in table (1). The field efficiency was 81.25 % and 63.33 % in the plots
which were leveled using laser grade equipment and manually; respectively.

4. Irrigation characteristics :
Water applied (m®/fed) :

Transplanting cotton led to a reduction in the irrigation frequencies (water re-
quirement) by at least three irrigations in the nursery period. The data revealed that
yield and yield components of transplanted cotton were not significantly less than
those of cotton grown by direct seeding. Table (1) presented the data of irrigation
time and total water applied per feddan. The mean water applied (m%/fed), water use
efficiency and irrigation time were improved using leveling. It is clear that laser leveling
has a great influence on the average water use efficiency. The water use efficiency, kg/
'm3 of cotton had higher value when using laser than traditional scraper. Concerning the
results listed in table (1) it is clear that transplanting consumed the lowest amount of
water (1504 and 1880 m3/fed) for transplanting in plots leveled by laser and manual,
respectively, compared with direct seeding which consumed large amounts of water
(2384 and 2980 m3/fed) in plots leveled by laser and manually, respectively.

Growth and yield studies :

1. Effect of transplanting operation on growth characters of cotton
plants:

Data presented in table (2) indicate clearly that transplanting method had no
measurable effect on plant height. Moreover, the analysis of variance indicated insignifi-
cant differences between heights of transplanted cotton and cotton plants grown by
direct seeding. Nevertheless, plant height of cotton transplanted whether mechanically
or manually tended to be higher than those grown by direct seeding. Abdelbar and Atta
(1957) arrived to similar results. Height of first sympodium was not statistically influ-
enced by method of planting. However, cotton grown by direct seeding had lowest
height of the first sympodium, whereas, cotton grown by manual transplanting had the
highest value. Those transplanted mechanically by New-Holland machine had medium
values. This tendency seemed cogent and feasible to explain, since the effect coincided
and parallel to magnitude of shock which the transplants have been subjected and rath-
er stimulate vegetative growth.
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Data evidenced that average number of fruiting branches of cotton grown by di-
rect seeding method was littie higher than those recorded for the transplanted cotton
whether manually or mechanized. On the other hand the comparison within the trans-
planting methods indicates that highest number of fruiting branches were associated

with Holland transplanter followed by manual transplanting.

The data also revealed that average number of survival plants when cotton was
grown by direct seeding method exceeded those grown by transplanting method
whether manually or by transplanter. It is also evident that cotton transplanted manual-
ly had the least stand whereas, the stand with Holland machine in laser plot exceeded
cotton transplanted by Holland machine in the manual leveled plot following the general
tendency of the treatment effect as a whole. However Kulkarui et al. (1961) reported
that transplanting gave about 95 % surviving plants.

2. Effect of methods of transplanting cotton on yield and its com-
ponents :

The effect of methods of transplanting cotton on yield and its components are
presented in table (2) The data indicate that the average number of bolls/plant was
not significantly affected by method of transplanting. Nevertheless, cotton plants sown
by direct method tended to increase the average number of bolls/plant as compared
with those grown by transplanting method whether by manual or by semi - mechanical
transplanter The average number of open bolls/plant followed the same trend.The di-
rect method of growing cotton exceeded Holland machine, and manual method by 2.95
and 9.69 % respectively. Boll weight, number of seeds/boll and seed index behaved the
same as influenced by the method of planting cotton. The effects were also insignifi-
cant.

Yield per plant is a reliable index of yield components, therefore this trait fol-
lowed the general tendency of the treatment effect as a whole. The yield/plant of cot-
ton grown by direct method exceeded that grown by Holland machine and manual
transplanting by 21.21 % and 22.95 %, respectively.

Yield cotton per feddan behaved and followed the same course of chénge as in-
fluenced by method of cotton planting. Yield/fed of cotton grown by Holland machine
in laser plot and manual plot decreased by 9.52 and 22.35 % respectively from cotton
grown by direct method. However, it could be concluded that growth, yield and yield
components of transplanted cotton were not significantly less than cotton grown by di-
rect seeding, whether cotton was transplanted manually or by Holland transplanter.
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Although, little lower than direct seeding methods of transplanting by Holland
transplanter in plot which was leveled by laser ranked first, whereas, Holland transplant-
er in plot which was leveled manually ranked second, but, manual method gave least
values. These relative decreases in all traits due to transplanting methods could be in-
terpreted in parallel to the degree of root damage of transplanting process.

Lint percentage behaved independently as influenced by method of planting cot-
ton. Differences were not significant, Holland transplanting had the highest lint percent-
age, direct method ranked the second and the manual method gave least values.

SUMMARY AND CONCLUSIONS

The main results in the present study can be summarized in the following points:
Field transplanter performance :

To examine the performance of a Holland transplanter,the performance of the
transplanter was tested according to the following parameter :

- Time losses.
- Theoretical and actual field capacity.
- Field efficiency.

1. Time losses :

The machine lost time was 1.53 h/fed. in the plot which was leveled by using la-
ser grade equipment. Whereas, in the plot which was leveled manually the time lost was
1.87 h/fed.

2. The net time :

The net time needed for transplanting one feddan by Holland machine was 6.07
h/fed, where, forward speed was 1.15 km/h. While the net time was 9.33 h/fed at the
same forward speed for transplanting one feddan which leveled by using laser and man-
ually, respectively. But the net time increased to 76.89 h/fed for manual transplanting.
The above trend may be due to the conditions of the field surface.

3. Field efficiency :

The field efficiencigs were 81.25 % and 63.33 % in the plot which was leveled
'by using laser grade equipment and manually, respectively.
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4. Irrigation characteristics :

Laser leveling has a great influence on the average of water use efficiency. The
water use efficiency, (kg/m®) of cotton had higher value by using laser than traditional
scraper. The WUE was 0.74 and 0.53 for transplanting in plots leveled by laser and
manual respectively. Transplanting consumed the lowest amount of water (1504 and
1880 md/fed) for transplanting in plots leveled by laser and manual respectively, com-
pared with direct seeding which consumed large amounts of water (2384 and 2980
m?3/fed) in plots leveled by laser and manual, respectively.

5. Growth and yield studies :

The average number of bolls/plant was not significantly affected by method of
transplanting. Nevertheless, cotton plants sown by direct method tended to increase
the average number of bolls/plant as compared with those grown by transplanting
method whether manually or by Holland transplanter.

The average number of open bolls/plant followed the same trend. The number of
open bolls/plant in direct method of growing cotton exceeded Holland machine, and
manual method by 2.95 and 9.69 % respectively. Boll weight, number of seeds/boll
and seed index behaved the same as influenced by method of planting cotton. The ef-
fect was also insignificant.

Yield per plant is a reliable index of yield components, therefore this trait fol-
lowed the general tendency of the treatment effect as a whole. Yield/plant of cotton
grown by direct method exceeded that grown by Holland machine and manual trans-
planting by 21.21 % and 22.95 % respectively. Cotton Yield per feddan behaved the
same course of change as influenced by method of cotton planting. Yield/fed of cotton
grown by direct method exceeded that grown by Holland machine in plot which was lev-
eled by laser and plot which was leveled manually by 9.52, and 22.35 % respectively.
However, it could be concluded that growth, yield and yield components of transplant-
ed cotton were not significantly less than cotton grown by direct seeding, whether cot-
ton was transplanted manually or by Holland transplanter. Lint percentage behaved in-
dependently as influenced by method of planting cotton. Differences were not
significant. Holland had the highest lint percentage, direct method ranked the second
and the manual resulted in least values.
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glanl oaa (5 Alenll le qule g Lgingaasos Al 55l sl plannads Lty sus ol
Lt gmand o3 Al syl olasll /¥p TYAAL GYVAS sle Taa€ Mo ,aully ael ;300 olad
s laall Lo ule 4 sunl Ltguaon Al 5l et alaisly
t Jgraalls walall ghlandl ¢
= Y Lade Juaasllan A Sl e ek
CETNRPRL U RTT Y PUPNN P WG| JEH E DY PONTR I WRIPCEIN, PRS- SO P
o3l g 53 AT e Jaad!
§ AGIS Gl HIS il Jgamal sty
Loal aloan by Lemngusas (Sl da il ladll/ GLLsEY V. VA caa sl o 3l ael 5301 =)
c el e ol s gt an Sl 50l
Lgtnganiad Slldan padl) Glasll/ a5 0 VE ¢V L8 caa il goaall Jo il ael 301
C Al e Gule g Lt s o3 (Sl 5l Ladl alassl
Ltasut ol (Al dan il glaall / jUass VL EY 5V €3] New-Holland o0y1 alaaswly Jaadl -y
c s e ule s Lhpas o3 Sl 30l Tl aladnal



