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COMPARISON STUDY BETWEEN MECHANICAL AND MANUAL RICE
TRANSPLANTING METHODS UNDER DIFFERENT NITROGEN
FERTILIZATION LEVELS AND WEED CONTROL
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ABSTRACT

Two field experiments were carried out in FEtai El-Baroud Agric. Res. St, Behaira
Governorate Egypt) in the two growing seasons of 2000 and 2001 10 study the effect of different
nitrogen fertilization levels and weed control treatments under two planting methods, mechanical
and manual transplanting, on Giza 177 rice cultivar. Four nitrogen rates were used i.e. 0, 46, 92
and 138 Kg N/ha (0, 19.2, 38.4 and 57.6 kg N/feddan) as Urez form (46.5%N), on 2 doses (2/3
basal in the dry soil before flooding and 1/3, 7 days before panicle initiation). Three evaluated
chemical weed control treatments were applied (Satum 50% Ec. 4 Her /ha (1.7 liter/feddan),
Machete 60% Ec 2 Liter /ha (0.85 lner/feddan) and Satum 50% Ec 2 Liter /ha (0.85 liter/feddan)
+ Machete 60%Ec 2Liter fha (0.85 liter/feddan)) four days afier transplanting, as well as hand
weeding 2 times {30 and 60 days after transplanting). Mechanical transplanting was done using
Japanese Yanmar transplanter. A split plot design with four replications was used, whereas,
nitrogen fertilization levels were allocated in the main plots while weed control treatments were
allocated in the sub plots. Main results indicated that, increasing nitrogen fevels up to 138 Kg N
fha {57.6 kg N/feddan) significantly decreased weed dry weight and significantly increased plant
height, yield and its components and rice grain quality characters in the two planting methods
while, these increases were higher in manual transplanting than mechanical transplanting in the
two seasons. On the other hand, data indicated thal, using herbicides in rice transplanting
decreased the weed dry weight in both seasons and increased yield and its components on
contrast no significant effect due to herbicides on rice grain technology characters.

INTRODUCTION

It is well known that rice is one of the major cereal crops in Egypt as well as in the
world. Rice yield per unit area has been accomplished by some combined effects such as
seed bed preparation, weed control, nitrogen fertilization, rice variety and transplanting
methods. The increase in nitrogen supply caused increases in rice yicld and in weed
infestation (Balasubramiyan 1983). Similar response of rice yield and its components 1o
nitrogen fertilization were reported by Aidy et al (1988), Abd Ei ~Rahman et al (1990)
and Hassan et al (1990). Weeds arise very serious problems in rice fields. When they
were not controlied, grain yield of rice veduced by 36-68% in Peru (Fletcher and
Kirkwood 1982). Thus, controliing rice weeds consider the important factor to increase
rice production. Hand weeding by pulling weeds is one of the weed control methods, but
it’s expensive, more time ccmsuming and there is & stages of growth. Consequently, the
use of chemical weed control is necessary.

Hassan et al (1990) indicated that mtrogen level had a strong influence on the
competition relationship of grass weeds to rice.
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Abd El Maksoud et al (1994) studied the effect of some technical factors on rice
transplanting and seeding characteristics. They concluded that, the transplanter can be
operated with high performance at transplanting speed of 1.4 km/h, plowing depth range
€10 - 15 cm) and seedling block size of 10 x 14 mm. Morsey (1990), stated that, the field

efficiency of 96% recorded by speed of 1.8 km/h., and other speeds 1.2, 1.4 and 1.6 gave
72.5, 81.0 and 88.75% respectively. The optimum value of the missing hill rate was 4.0%
at transplanting speed of 1.2 km/h, and the higher production yield was 3.028 ton/feddan at
transplanting spced 1.2 km/h. Abdou (1995) reported that, the manual transplanting gave a
rice crop production more than the mechanical transplanting. El Kerdy (1982) mentioned
that, the mechanical transplanting for rice gave a rice crop production more than the
traditional transplanting method, that returns to the increase of number of hill per unit area.
Axef (1990) carried out comparative studies of different mechanization methods on rice
production. He conducted that, the mechanical transplanting gave a higher number of tiller
than manual transplanting, but the manual transplanting gave a higher plant than the
mechanical transplanting. He also mentioned that, the mechanical transplanting gave a
bigher whole grain percentage and lower empty grain and impurity than the manual
transplanting. This investigation aimed to study the effect of nitrogen and different weed
contro] methods (Chemical and mechanical) under mechanical and manual transplanting
methods on rice crop preduction.

To achieve the aim of the present work, two field experiments were carried out at
Rice Research &Training Center {Etai Fi-Baroud Agric. Res. St., Behaira Governorate
Egypt) in the two growmg seasons of 2000 and 2001 to study the effect of different
mitrogen fertilization Jevels and weed control treatments under two planting methods,
Mechanical and Manual transplanting, on Giza 177 rice cultivar, The experimental areca
was about 4 feddans.

A split plot design with four replications was used, the main plots were occupied by
mitrogen levels, while, the sub plots were consisted of five weed control treatments in the
two planting methods. The area of the main plot was about 3600 m’® while the area of each
sub plot was ahout 360 m?,

1- Magual transplanting 5~

The nursery area was well prepared and nice seeds at rate 96 Kg /ha (40
kg/feddan) were socked for 24 hours and incubated for 24 hours, then the seeds were
handily broadcasted. Twenty five days old seedlings were transplanted at the rate of 4
seedlings /hill adopling 2 spaces of 15X 15 ¢m on June 20 and 18 in first and second year
respectively. The normal practices of growing rice exceplt the studied factors were applied.

2- Mechanical transplanting:

For transplanting rice, it is necessary (o prepare the seedlings, the paddy field,
and then fransplanting the paddy field.

Preparation of seedlings: _
To use the rice transplanter, it is necessary to get a health seedling through the

nursery box.
Nursery box:

It is fabricated from plastic, the inside dimensions of the nursery box are 58 cm
tength, 28 cm width and 3 cm. depth.
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Seeding the nurscry box:

For seeding the nursery box the same steps as recommended by (rice Mechanization
Center, Meet El Deba, Agric. Research Institute) and a Japanese textbook of farm machinery
on the application of rice mechanical transplanting.

Paddy ficld preparation:

The field was plowed by using Behira Rau 7 Shares chisel plow, the plowing depth was
12 em according to the recommendation of Abd El Maksoud et al (1994) and Miura (1966).
The water was floated to an average depth of 3 cm, and the soil was compact about 24 hours
after careful paddling of its surface.

§ggdling§,

For using the rice transplanter tbe following conditions have been taken in this
experiment: The height around 25 cm, length of root within 50 mm, tiller within 2 and their
body is hard as recommended by Miura (1966).

Transplanting rice:

The Japanese Yanmar transplanter Fig. (1) was used in this work. Its specifications as
indicated in Tabie (1). The average transplanting speed was 1.6 km/h as used by Morsey
(1990) to get a high efficiency. _

Transplanting mechanism for mat seedlings:

The machine plants the seedlings one by one by using separating tine, transferring the
fixed quantity of the seedling on the platform traversely to right and left. When one cycle is
finished and the mat seedling reaches the edge of the platform, the secdling is sent out below
by 2 longitudinal transferring mechanism and the platform begins to wave again.

The scedling-scparating and planting mechanism makes an approximate elliptic motion at
its extremity via crank action by four links as shown in Fig. {2), the siubbles are divided by
tines in order to plant the seedlings. The tines press the seedlings into the soil, then released
from the seedlings. While lifling they are shut again (Yanmar diesel cngme instruction book,
Agricultural machinery).
3-Nitrogen fertilization:

Four nitrogen levels {0, 46, 92 and 138 Kg Nlha {0, 19.2, 38.4 and 57.6 kg N/feddan)) as
Urea form (46%N), were applied 2/3 basal and corporated in to the dry soil before flooding
and 1/3 at panicle initiation,

4- Weed control;

Table (2) shows Common and chemical names of herbicides used in this work. For weed

control treatments were studied:

1- Saturn 50% EC 4 L/ha (1.7 lites/feddan).

2- Machete 60% EC 4 L/ha (1.7 ljter/feddan).

3- Saturn 50% 2 L/ha (0.85 lltefffeddan) + Machete 60% 2 L/ha (0.85 liter/feddan).
4- Hand weed controlj.

Herbicides were sprayed by usmg Knapsack sprayer "CP3" (4 days) after transplanting in
both planting methods.

Weeds were hand pulled at 50 zmd 75 days aftcr transplanting, dry weight of weeds was
recorded afier drying the fresh weeds at 80 ¢ for 24 hours.
5. Control treatment: '

An area from the experimental field was used as a control without weeding control
{without hand or chemical weed control, .
The dominant weeds in the experimental situation were Echmoch]oa ssp (E Gmssgalh and E.
Colona) and Cyperus deforms. -
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‘Table (1): The specification of the ARP-8 -30 Yanmar rice transplanter.

Nodcl AltFag 00
Type Riding type
Overall fenpth, mm 3041
Dimensions Overall width, mm 2791
"Wheel base mm 1076
Overall height, mm 1568
Weight (kg) - 660
Model - Yanmer GE-90 NRE
Type Air cooled, 4-cycle, Gasoline engine
Enginc Rated power 10 hp/165¢ rpm (7.35 kW)
 Fuel Gasoline
Fuel tank 65
. " capacity {liter)
Lifting system Hydraulic type
Steering system . : Power steering
No. of geared wheel A-wheel geared
Type of brake - Right { JeRt nBependent, wet dise type
' “Rear wheel type Solid rubber wheel
Traveling device _Tront wheel type Air nubber wheel
" Gear shilting | Forward {3 steps) / Rear {1 siep)
Working speed | 0.25 075 /s
Mo. of rows . ) g '
Distance between rows o 30
Distance between hills, om 14 16 i8
Ne. of hills/3.3m™ 80 70 60
Planting system | _ Crank type
Planting depth, mm 15-45
‘Nursery Mat seedmgof box or frame nursery
Seeding Seedinyg, mat 58 (ongitudinal) x 28 {transverse x 3 (thick)
cenditions dimensions, cm _ ’
Planting rate, seedling | - -
__paddy gbox ) 125 ~ 280
Staik height {cm) N B~25

Table (2): Common and chemical names-of herbicides ased .

Commonname  Trade name  Chemical group Formulation
i-Butachior Machcte  Amides T60% EC
2 Thicbencarb  Sawm . . Thiocarbamate 50% EC

An Engits’h—madc lmapack spmycr was used in this WOI‘k It is composed of a 20 L tank
for pcshcidc and a cone nozzle. A hand pump is used to give an operational pressure. The
pressure in the chamber is maintained by regular lever strokes {abeut 30 per minute). The
spray angle is about 60°. During spraying, the pressure varies from 3 to 1 bar and the
average flow rate is 0.78 L/min. Recommended application intensity is about 200 L. per fed.
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6. Measurements:

At harvest, plants of onc square meter were taken from each plot and the following
characters were recorded. Plant height, number of panicles /m?, panicle weight and number
of grains/ panicle. Guarded ten square meter were harvested manually and lelt three days
for air drying and biomass weight was taken, then mechanically threshed and grain yield

was estimated and adjusied 10 14% moisture content and harvest index was defermined as
follow: .

Grain yield {t / ha)
Biomass yield (1 / ha)

Haivest index = x 100

7- Technological characters of prain;

CGsin samples (250 gm) from each sub plot was taken to determine some technofogical
characters (Hulling % , Milling % and Head rice % ). These technology tests were carried
out at Rice Mechanization Center (Mecet El-Decba, Kafr El-Sheikh Governorate, Egypt.
Combined analysis of the obtained data was carried out according to Sendecor and Cochran
{1981y L.5.D. test at 5% level of significance was calculated to compare between means.

| TS AND DISCUSSION

- Plant beight, number of panicls/m?® and panicle weight :-

Data in Table (3) showed that increasing nitrogen levels up to 138 Kg N/ha
significantly increased plant height in both planting methods, these increases due to
nitregen application may be atiriladed to the role of nitrogen in the stimuiation of cell
division and internode elongation but in manual transplanting plant height was more than
mechanical transplanting at ofl nitrogen Jevels, this might be due to seedling vigor. These
results are in agrecment with those reporied by Shaalan et al; {1985) and Ebaid et al;
{1995). The same trend was observed in number of panicles/m? and panicle weight. These
increases might be attributed to the role of nitrogen in increasing carbohydrates
accurmalation in rice panicles one, two and three weeks after heading,

Table (3): Plant height, number of panicles /m? and panicle weight as affected by
nitrogen levels and weed contrel treatments in two rice planting methods,

{Averape of two years), _
.. Main effect |1 Plant height, cn No of panicles/m? | Panicle weight, gm
AY-N levels Kg/had Mech* | Man** Mech. Man. Mech. Man.
0 698 781 1 2949 33717 25 26
46 J46 838 3111 367.5 26 28
69 795 866 356.9 5098 29 32
138 84.8 95.7 4035 4244 32 3.6
LSD 5% 345 3.61 1500] 1185 | 6.15 _ 0.20
B) -Weed control i '
Satutn  50% 1 766 85.5 3505 405.7 29 32
Machete 60% 76.2 { 852 31117 345 24 28
Saturnt Machete 776 866 3453 | 3937 29 32
Hand weeding 78.3 868 3498 3%4.9 29 31
Control : 58.2 624 1 2187 256.2 1.8 20
LSD 5% 4§ 49 | 37 10.8 158 1 015 8,18
Ax B Fiest N§ NS i NS |. NS NS NS

* = Mechanical transplanting,
**= Manual transplanting.
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Data also showed that no significant differences among weed control treatments on plant
height in both planting methods, while, in the other two characters Saturn 50% is the best
one followed by hand weeding treatment and {satumn 50% + Machete 60%) while, Machete
alone gave the lowest values on both planting methods. These data are in agreement with El-
Bially and Attia (1991). Conceming the interaction between nitrogen Jevels and weed
control treatments no significant effect on these characters in both planting methods.

2-Number of grains /panicle, grain vicld and biomass vield

Data in Table (4) summarized the effect of nitrogen levels and weed control treatments
on number of grains/panicle, grain yield and biomass yield ton/ha in both manua! and
mechanical planting methods. Increasing nitvogen levels up to 138 Kg /Ma (576 kg
NAeddan) significantly increased the previous characters compared with the control (no
fertilizer). The increasc in grain yield dve to increasing nitrogen fertilizer was 74% and
36%in mechanical and manual transplanting methods respectively. While, the increase in
biomass were 41% and 23% in the two planting methods.

These results are in agreement with Aidy et al {1988), Abd Ef —Rahman et al {1990) and

“Hassan et al {1990). These increases may be due to that increasing nitrogen supply
minimized the inter— and intra - specific compeling, then increased the amounts of
metaboliles synthesized by rice plants. Resulis showed that mixing Saturn 50% Ec with
Machete 60% EC gave the highest number of grains/panicle. While, Satum 50 EC tyeatment
gave the highest grain yield and biomass yield in both planting methods. Data also showed
that no significant difference between Saturn 50 % EC and hand weeding in these traits.
These results may be due to the effective elimination of weeds obtained by Saturn 50% EC
and hand weeding. These results are in agreement with EL -Bially and Attia (1991). No
significant effect of the interaction between nitrogen fertilizers and weed control treatments
on these characters in both planting methods . '

Table (4): Number of grains/panicle, grain yicld and biomass yield as affected by nitrogen

levels and weed control in two planting methods (average two years).
Main effect No of grain/panicle | Grain yicld, t/ha Biomass yield t/ha
A)-N. levels, Kg/ha{ Mech. Man. Mech. Man. | Mech. Man.
0 76.9 B8.0 5.0 64 1 100 13.6
46 85.5 949 6.4 T1 114 14.5
92 88.7 108.4 7.4 8.0 12.1 15:4
138 95.2 1159 3.3 8.7 14.1 16.7
LS.D 5% 2.9 5.95 0.24 0.27 0.89 0.90
B}- Weed control : '
Saturn 50% EC 88.1 106.4 7.1 8.0 12.7 154 -
Machete 60%EC 80.0 919 1 59 6.9 10.9 138
Saturm +Machete 90.1 ‘1043 70 - 18 12.5 154
Hand weeding 88.2 104.6 10 7.7 125 153
Control 524 608 4.2 56 8.4 9.7
LS.D. 5% 3.00 520 | 023 o | o082 0.31
AXB Fiest Ns Ns Ns Ns INs | Ns

* 1 ha =2.4 feddan . _
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3= 160D orrain weipht, harvest index and weed dry weipht:

Data in Table (5) revealed that the effect of nitrogen levels and weed control treatments
on ¥GOO grain weight, harvest index and weed dry weight. Increasing nitrogen levels up (o
138 Kg N/ha significantly increased 1000-grain weight in both planhng mwethods. This
increase may be due to the role of nitrogen for enhancing the grain filling after heading
(Chaid ct al 1995). Satum 50 % EC treatment gave the highest value, While, there were no
sigmificant differcnces among the other weed contro} treatments in this character. Nitrogen
application up to 96 Kg N/ha (40 kg N/feddan) gave the highest harvest index under
mechanical transplanting. While in (he manual transplanting, the treaiment of 138 Kg N/ha
(573 kg Nffeddan) gave the highest value compared with the other nitrogen levels.
Conceming weed control treatments, Machete 60% EC gave the lowest harvest index value.
This may be due to the low efficiency of Machete 60% EC in weed control.

Also, data showed that increasing nitrogen fertilizer up to 46 Kg N /ha (19.2 kg/feddan)
decreased weed dry weight. While, 92 and 138 Kg N/ha (384 and 57.6 kg lecddan)
increased weed dry weight. This refers 1o the high competitive ability of_E. Spp, for
M this findings are in agreement with Hassan et al {1990). They reporied lhat
increasing nitrogen supply from. 15-45 Kg N/ha significantly increased the fresh weight of
C.spp. Rao (1983) showed that L.Spp. arc the most compelitive wecds in rice fields, and it
causes a considerable loss in soil nitrogen confent amounted to 92 Kg N/ha. Also, data
showed that the application of chemical and mechanical w ntro] _treatments
sigmficantly depressed all estimated weed atiributes compared with the untreated control.
Effective weed control in rice fields was obtained by Butachtor { Singh and Sharma (1984)
and Samar Sinph ¢t al (1986} Thiobencarb (Pandey 1984 and Youdeowei et al 1986 ).
Amonjt the applied herbicides, Saturn 30 % EC was the most effective one, 77.5 Kg and
61.5 Kg weed dry weight in mechanical and manual transplanting respectively compared
with the control 203.1 Kg/ha and 190.8 Kg /ha in the two planting methods. Also, data
showed that, there were no significant differences among the other weed control freatments
as well as hand weeding compared with the control.

With regarding the interaction between different nitrogen levels and weed control
treatments, data showed that there is no significant interaction on dry weed weight in both

planting methods.

4- TecNuological charact
Data in Table (6) indicated the effect of nitrogen levels and different weed control

treatments on Hulling %, Milling % and Head rice %. Increasing nitrogen levels up to 138
kg ™N/ha (57.6 kg NAfeddan) significantly increased the technological grain characters in both
planting methods. These results are in agreement with (Ebaid et-al. 1995). They reporied that
increasing nitrogen fertilizer significantly increased the technological characters in rice
grain. While weed control dreatments srgm{' icanily increased thcsc characters compared with
the control (untreaied plots). :

On the other hand, there were no significant differences among_chemical and hand
weeding contrpl treatments on the technological characters in both planting methods,

S_ Economie study:
Table {7) indicaies the component for the mechanical and manual transplanting costs.
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Table (5): 1000 grain weight, harvest index and weed dry weight as affected by nitrogen
levels and weed control in two planting methods (average two yenrs),

Main effect 1008 grain weight Harvest index | Weed dry weight
A}-N. levels, Kg/ha Mech. Man. Mech. Man. Mech. Man.
0 252 254 045 047 146.5 142.0
46 255 258 0.56 0.49 135.5 124.0
22 26.0 264 0.61 0.50 140.0 121.0
138 26.6 27.2 0.59 0.52 145.0 1250
L.S.D 5% 0.35 0.26 024 |- 001 17.55 233
B)-Weed control
Saturn S0 % EC 26.3 26.6 0.56 052 71.5 61.5
Machete 60% EC 254 258 0.54 0.50 1100 11.0
Saturn +Machete 259 262 0.56 0.51 101.0 105.5
Hand weeding 256 26.2 0.56 0.50 108.5 1020
Control 18.0 19.8 0.46 -0.48 203 190.8
L.S.D 5% 0.26 9,29 0.04 0,02 16.0 19.00
AXB F test Ns Ns Ns Ns Ns Ns

Table (6): Some technological characters as affecied by nitrogen levels and weed control
in two planting methods. (average two years).

Main effect Huliing, % Milling, %% Head rice, %
A)-N. tevels, Kg/ha* Mech. | Man, Mech. Man. | Mech. | Man.
0 810 81.0 73.0 73.0 62.2 65.1
46 81.6 82.1 734 74.0 653 69.8
92 824 823 9 748 68.7 738 .
138 ' 83.0 835 1 742 5.6 72.0 76.5
LS.D 5% 0.30 0.44 0.39 0,72 2.70 1.18
B)-Weed controt
Saturn 50 % EC 823 821 739 734 '67.2 70.8
Machete 60% EC 819 82.0 738 74.0 67.5 71.6
Saturn +Machete 818 81.9 73.6 737 68.6 FAR!

" Hand weeding 822 820 738 708 705 71.6
Control 80.0 79.0 702 1.i8 65.4 65.7
L.S.D §% 0.54 0.64 0.76 1.18 1.04 1.29
AXDB Fiest Ns| Ns Ns Ns Ns Ns

Table (7): Economic study on mechanical and manual rice transplanting methods.
Variables . Mechanical Manual

L.E fha* L.Effeddan L.E /ha L.EAeddan

Seeds, nursery preparation and 600 250.0 4320 180.0
transplanting : . :

Permanent field preparation " 952 397 952 - 39.7
Nitrogen fertilizer _ 595 24.8 59.5 248
Herbicides 416 198 - 476 19.8
Hand weeding. T4 298 na 298
Harvesting 360.0 150.0 3500 150.0
Total 1233.7 514.1 1065.7  444.1

* 1ha = 2.4 feddan _ :
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Conclusion
The present study tevealed to the following main points.
The rice production cost per heclare in mechanical transplanting increases by 15.76%
commparing with the manual transplanting. In the ather hand the rice production in manual

transpianlm‘; Pcr heclare increases hx 11.8% ooml)armﬁ \mh m’iihﬂﬂliill lmnnmm]lm];

By increasing nitrogen fevels up to 138 Kg N/ha (57.6 kg N/feddan) increased plant heipht
im mechanic and manual transplanting methods, but in manual transplanting plant height was
meme than mechanical transplanting. And also increased the number of grains/panicle, grain
yuedd and biomass yicld ton/ha in both of the two transplanting methiods compared with the
comtrol (no fertilizer). The increase in grain yield due to increasing nitrogen fertilizer was
74%% and 36%in mechanical and manual transplanting methods respectively, while the
imcyease in biomass were 41% and 23% in the two planting methods,

TFhere were no significant differcnces among weed control {reatments on plant height in
mechanical and manval transplanting, while, in the other characters {number of
grains/panicle, grain vield and biomass vicld ton/ha) Saturn 50% is the best one followed by
-haned weeding treatment and (saturn 50% + Machete 60%) while, Machete alone gave the
fowest values on both planting m{hods.
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