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FIELD PERFORMANCE OF A DEVELOPED
MACHINE FOR DIRECT SEEDING OF SOAKED AND
INCUBATED RICE GRAINS
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ABSTRACT

The direct seeding of soaked and incubated grains is an ideal and
alternative method to overcome the labor scarce problems, reduce the
cost, reduce the energy requirements and contributes in improve
production. The main objective of this work is to evaluate the field
performance of a developed direct seeding machine and compared with
the common systems for direct seeding, Sakha 101 the variety of rice
grains was used in this work. Measurements of the revealed properties in
grown plants characteristic crop yield, the energy consumptions and the
cost were taking. By using a developed direct machine with furrow
opener at seed rate of 40 kg/fed the germination ratio was 78.4%, plant
population was 208.69 plants/m?, the values of C.V were 9.37 and 13.73
% at lateral and longitudinal direction respectively and grain yield was
3.225 tons/fed too, the energy consumed and the cost were 0.514
kW.h/fed and 22.12 L.E/fed. However the net benefit earn of 86.49 LE
from differences in costs and 0.172 ton/fed by use a developed direct
seeding with furrow opener at seed rate of 40 kg/fed comparing with
hand direct seeding in hills with furrow opener at seed rate of 60 kg/fed.
In addition to providing 20 kg of seeds from seed rate.

INTRODUCTION
ice 1s the staple food for more than half of the world’s
population and generally grown under wetland condition. The
high yielding rice varieties had been growing in transplanted
condition since its innovation. Several studies have reported that there is
no yield difference between direct seeding and transplanting practices of
rice production if the weed control and other intercultural operations are
done properly. Khan and EI-Sahrigi (1990) reported that the direct
seeding in rows does not only save transplanting labor but also facilitate
mechanical weeding, plant protecting operations and efforts. They
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showed that Egypt still need to develop simple row seeders for direct
seeding for paddy under wet and dry field conditions. Gupta and
Herwanto (1992) designed and developed a direct paddy seeder to match
a two-wheel tractor. The machine had a field capacity of about 0.5 ha/ h
at a forward speed of 0.81m/s. Damage due to the metering mechanism
was nil for soaked seeds and 3% for pre germinated seeds. Shekar and
Singh (1991) stated that direct seeding of sprouted seeds under puddle
condition resulted in significant improvement in yield attributes like
number of effective tillers and grain yield. Md. Syedul Islam and Desa
Ahmad (1990) modification and evaluation drum type seeder for
lowland paddy and the result showed that, the unwanted seed dropping at
the headlands during turning which saved 5 — 7 kg of seed per hectare.
Owing to the incorporation of seed collector assembly, the weight of the
seeder increased by 20 percent compared to the previous prototype, but
still within the capability of an average size labor. The effective field
capacity of machine seeding ranged between 0.12 to 0.15 ha/hr and that
of hand broadcasting was 0.22 ha/hr. the partial budget analyses revealed
that by using drum type seeder and a rotary type seeder and rotary type
weeder, a farmer could earn a net benefit of US$55.06 per hectare
compared to hand seedling followed by hand seeding. Borlagdan and
Yamauchi (1995) developed a drum seeder at IRRI for sowing pre-
germinated seeds on the surface of puddle soil. The seeder was tested
with five rice varieties with varying seed rate of 38 to 80 kg / ha. The
shapes of the drums were cylindrical. The number of tillers per unit area
and the leaf area index were more in row sown rice than in broadcast and
transplanted rice. Griepentrog (1999) stated that the placing quality of
seeders influences field emergence, plant development and crop yield.
Both the seeding depth and the horizontal distribution over the area must
be considered to assess placing quality. Optimizing plant distances
increased field emergence and vyield, and decreased the competition
effects of growth factors, light, water and nutrients. The seed distribution
over the area depends on the quality of longitudinal distribution, row
width, and on seed rate as a non-technical parameter. These three
parameters determine the quality of horizontal seed distribution and the
available single area for plant growth and development. Anbumozhi, et
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al. (2002) found that the distance away from neighboring seedlings had
effects on rice yield because there were localized variations in the
competition. The existence of an optimum enters row spacing of 2 cm
with a crop density of 100 plants /m® which could be applied in row
sowing methods. Too the crop yield can be increased markedly with
increased plant density and a significant yield advantage can be obtained
from regular over random sowing. Further, random patterns cause a
range of micro scale variations in grain yield. Thakur et al. (2004)
Evaluated different planting methods in irrigated rice they found that, wet
seeding spot method of rice planting is an improved method that gives
higher yield with fewer requirements of water and labor and easy weed
management than the existing methods. Rao et al. ( 2007 ) stated that in
Europe, Australia and united states encourage rice direct seeding owing
to facility applied mechanization, and the risk of yield due to weeds
competition can be decreased as the result of size differential between
rice plants and weeds, and from the other side to the suppressive effect
of standing water on weed growth. Sudhir et al. (2007) evaluate the
effect of different seeding techniques, cultivars and seed rates on the
performance of rice direct seeding. They found that the grain yield was
30% higher in direct seeding compared with other methods under their
study. So far in Egypt the direct seeding of soaked and incubated rice
grains are still an ideal and alternative method to overcome the Labor
scarce problems. Therefore, the main objective of this research is to
evaluate the field performance of a developed direct seeding machine
with compared two traditional methods for direct seeding and estimate
the cost and energy required for all seeding operations.

MATERIALS AND METHODS

The field experiments were carried out during two sequence summer
seasons 2008/2009 after wheat crop at a private farm in Nawasa EL-
Gheet village, Dakahleia Governorate. The tested Rice crop variety was
Sakha 101. The mechanical analysis of the experimental soil was carried
out in Mansura plant nutrition Lab., Soil, Water and environment Res.
Institute A.R.C.Giza, Egypt. The mechanical analyses of the
experimental soil are summarized in Table (1).
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Table (1): The mechanical analysis of the experimental soil

Fine sand Coarse sand Silt Clay Soil texture
% % % %
22.60 03.83 31.60 | 41.97 Clay-Silt
loam
Materials:

The direct seeding machine:

Fig. 1 and 2 indicate the photograph and prototype sketch of the machine
developed, the machine consists of four grain box at dimension (L= 30,
W= 40 and H = 60 cm) and capacity of 9 kg. In the bottom half of each
grain box have been installed barrier as a pyramid form at dimensions of
base width = 14 c¢cm, length = 30 cm and height = 7.5 cm to divide the
grains into the box. Eight feed discs at diameter of 30 cm and thickness
of 4 cm, every disc have six feed cells as a hemisphere form at diameter
of 2.25 cm and distributed at equal distance of 15.7 cm on the
circumference disc. Each pair of feed disc set vertically down the bottom
of each grain box at equal distance of 30 cm by a central steel bar, on the
two ends of the bar a pair of ground wheels with rubber cushions at
diameter of 90 cm was fixed. hand push were fixed in a central bar in
addition wooden furrow opener at length of 210 cm with eight pieces of
wood at uniform of trapezoidal, at small base of 5 cm, large base of 7 cm
and a height of 5 cm and was fixed with hand push. The overall
dimensions of machine were Total length of 210 cm, Total width of 240
cm, Total high of 115 cm, Total mass without rice grains of 24 kg and
Total mass with rice grains of 60 kg.

The hand wooden furrow opener:

Fig. 3 show the photograph of the hand wooden furrow opener at width
of 180 cm, length of 100 cm and high of 15 cm and it have a seven
opener units at uniform of trapezoidal, at small base of 5 cm, large base
of 7 cm and a height of 5 cm and fixed at equal distance of 30cm.

Scale of the wood frame: The scale was used to calculate the number of
rice grains per unit area (1cm?) in two directions consequently determine
the uniformity of seed distribution on the field. The scale was formed by
a pieces of wood at section of 2.5 x 2.5 cm square-shaped. The length
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and width of scale was 25 cm and were divided by wire iron at equal
distance of 1cm and fixed by a nails to obtain a square shape units at
dimensionsof 1 x 1 cm.

Fig (1) Photograph of a developed direct seeding rice machine
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Fig (2): The prototype sketch of a developed direct
seeding rice machine
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Methods:
The field experiments were carried out on a Clay-Silt loam soil at area of
one feddan by using a soaked rice seeds for about 24 hours and incubated
about 48 hours, the experimental treatments were classified as follows:
T, = the developed direct seeding machine with a wooden furrow
opener at seed rate of 40 kg/fed.
T, = the developed direct seeding machine without a wooden furrow
opener at seed rate of 40 kg/fed.
T3 = hand direct seeding (randomized hills) with hand wooden
furrow opener at seed rate of 60 kg/fed.
T, = hand direct seeding without hand wooden furrow opener at seed
rate of 60 kg/fed.
Ts = Hand direct seeding ( the broadcast method ) at seed rate of 80
kg/fed.
The treatments namely T;, T, T3, T4 and Ts were carried out and
replicated three times in a completely randomized block design.
Germination ratio:
The germination ratio (Gr) was calculated by using the following
formula;

NP
Gr = — X 100,00 e v e e 1)
NS

Where:

NP = number of emergence grains at length of 1 mm.

NS = number of non-emergence grains.
1. Number of piles and plants per m*:
Number of piles and plants calculated by using a square wooden frame at
dimension of one meter.
2. Uniformity of grain distribution:
Uniformity of grain distribution was estimated in both direction
transverse and longitudinal by calculating the coefficient of variation by
dividing the standard deviation to the arithmetic mean of the number of
grains per unit according to the following equation:

CV = 91 x100 - (11)
X
Where:

The 17™. Annual Conference of the Misr Society of Ag. Eng., 28 October, 2010 - 1116 -



FARM MACHINERY AND POWER

C.V = coefficient of variation in the longitudinal or lateral

direction.
c ., = standard deviation
X = arithmetic mean of grains per unit area.
Sx2 - =x)?
s L (12)

Where:
¥x = summation of number of grains on the longitudinal or
lateral direction.
»x* = summation of square numbers of grains on the
longitudinal or Lateral direction.
n = number of reading.
The coefficients of variation under 10% are considered excellent and
with values, fewer than 20% generally considered acceptable for must

field application as reported by Coates (1992).
Human Energy

It was calculated by using the following equation: (Hunt, 1983)

_ 0.746xN,

KW.h / fed)mmmmmmemeememee 13
WSTARC, ed) (13)

Where:
N, = number of laborers, (man).
0.746 = coefficient of changing from hp to kW
A. F. C = actual field capacity (fed/h)

RESULT AND DISCUSSION

Germination ratio and plant population:

In Fig. 3, the results indicated that, the highest percentage of germination
field was 78.4 and 78.2% with the treatment T, and T3 due to the
retention of the groove with a wealth of water for as long as possible, too,
the seeds are not exposed directly to the sun and attack birds, While the
lowest percentage of germination field 63.58 % with Ts However, in fig.
4 the data indicated that, the highest number of plants per sg. m after
seeding period of 18 days of 344.73 plant/m? with Ts While the lowest
number of plants/m? of 208.69 plants/m? with Tj.
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Fig.(4):Effect of direct seeding methods on plant population per m?

Uniformity of plant distribution:
The results in Figure 5 and 6 indicate to optimize the distribution of
plants in lateral direction achieved with T; where the value of the
coefficient of variation of 9.37%, while that value was 13.58% in the
longitudinal direction due to the accuracy of the settings in the fall of the
seed from a feed disc. While, the acceptable value of the coefficient of
variation of 11.35 and 14.13 % at lateral and longitudinal direction
respectively, achieved with T3 This is due to accuracy of the settings in
the fall of the seed from hand to the groove.
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F|g (6):Effect of direct seeding methods on uniformity of plant
destribution at longitudinal direction

The grain yield:

The grain yield associated with the increase in number of active tillers,
spikelet’s, panicles and grain fullness ratio. Therefore the data in fig 7
and 8 indicated that the highest value of grain yield 769.23 g/m? (3.225
ton/fed) were achieved by T; this attributes to the best uniformity of
distribution hills, uniformity of seeds within each hill. While the lowest
value of grain yield 718.73 g/m? (3.020 ton/fed) were obtained by Ts.
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The cost and energy estimated for direct seeding methods:

Tabular data in Table 2 shows the actual and theoretical field capacity,
field efficiency, the cost and energy estimated for direct seeding
methods. Therefore, the highest value of field efficiency 82.67 %
achieved by T;While the lowest value of energy consumed, 0.20
kW.h/fed with Ts and sequence by 0.41 and 0.514 kW.h/fed with T, and
T1 respectively, meanwhile the highest value of energy consumed, 13.32
and 13.419 kW.h/fed achieved by T, and T3 respectively. On the other
hand, the criterion cost of direct seeding methods were 13.4,19.42,
22.12,119.05 and 108.61 LE/fed under using Ts, Ty, T1, T4 and T3
respectively. From the partial budget analysis, it revealed that, a farmer
can earn a net benefit of 86.49 LE from differences in costs and 0.172
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ton/fed by use T1 comparing with T3. In addition to providing 20 kg of
seeds from seed rate.

Table (2) cost and energy requirement for direct seeding methods

Operations Direct seeding methods
P T, | T, | T | T. | T
Effective fiel it
ective field capacity | o | 531 | 0.028 | 0.032 | 0373
(fed/hr)
Theoretical field capacity
050 | 0.375 | 0.039 | 0.071 | 0.476
(fed/hr)
Field efficiency (%) 72 | 8267 71.79 | 45.07 | 78.36
- .
nergy consumption o 10 | 0514 | 13.32 | 13.419 | 0.20
KW. hifed
Costs required,
19.42 | 22.12 | 119.05 | 108.61 | 13.4
LE / fed

CONCLUSION
The developed direct seeding machine is a simple and inexpensive to
construct and easy for using and suitable direct seeding soaked and
incubated rice seeds. The results of field experiments for evaluate the
field performance of a developed direct seeding machine showed the
following:

— the highest percentage of germination field was 78.4 and 78.2%
with the treatment T; and T3 While the lowest percentage of
germination field 63.58 % with Ts

— the highest number of plants per sq. m after seeding period of 18
days of 344.73 plant/m? with Ts While the lowest number of
plants/m? of 208.69 plants/m? with Tj.

— The best uniformity of plant distribution was obtained by using T,
at C.V value of 9.37 and 13.73 % at lateral and longitudinal
direction respectively.

— the highest value of grain yield 769.23 g/m? ( 3.225 tons/fed)
were obtained by using T; while, the lowest value of grain yield
718.73 g/m? (3.020 tons/fed) were obtained by using Ts.
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- The lowest value of energy consumed and cost required 0.20
kW.h/fed and 11.7 L.E/fed were obtained by using Ts, while in Ty
the energy consumed of 0.514 kW.h/fed and the cost required of
22.12 L.E/fed.

— The net benefit earn of 86.49 LE from differences in costs and
0.172 ton/fed by use T; comparing with T3 In addition to
providing 20 kg of seeds from seed rate.

REFERENCES

Anbumozhi, V.; Yamaji, E.; Tabuchi, T.2002 Determination of
optimum spatial arrangement of rice plants in direct seeding
methods. Acta Agronomica Hungarica, 2002, VVol.50, No.1, pp.35-
42, 9 ref.

Borlagdan.P.C., and M. Yamauchi . 1995. Seeder developed for direct
sowing of rice under the puddled soil surface. IRRN. 20(1) 29 —30.

Coates, W. (1992) Performance evaluation of a pendulum spreader.
Trans. ASAE, 8 (3): 285-288.

Griepentrog, H. W.1999. On assessing seed distribution over area.
Agrartechnische Forschung, 1999, Vol.5, No.2, pp.117-124, 19 ref.

Gupta, C. P. and Totok Herwanto(1992). Design and development of a
direct paddy seeder. Agricultural Mechanization in Asia, Africa
and Latin America. Vol. 23, No. 1, Pp. 23-27.

Hunt, D, (1983). Farm power and machinery management 8 th Ed., lowa
state Univ., Ames, U. S. A.

Khan, A.U. and A.F. El-Sahrigi, (1990). Selective mechanization of
rice farming system in tropical Asia. Agric. Eng. Today 14(3,4):
40,52.

Md. Syedul Islam and Desa Ahmad (1990) Modification, test and
evaluation of manually operated drum type seeder for lowland
paddy. Pertanika J. Sci. & Technol. 7(2): 85 — 98 (1999).

Rao, A.N. ; D.E. Johnson ; B. Sivprasad ; J.K. Ladha and A.M.
Mortimer (2007).Weed management in direct-seeded rice.
Advances in Agronomy, volume 93(2007): 152 - 255.

The 17™. Annual Conference of the Misr Society of Ag. Eng., 28 October, 2010 - 1122 -



FARM MACHINERY AND POWER

Shekar, J. and C.M.Singh, 1991. Influence of methods and dates of
stand establishment on growth and yield of rice. Oryza, 28:45-48.

Sudhir Y.; M.S.Gill and S.S.Kukal (2007)” performance of direct-
seeded basmati rice in loamy sand in semi-arid sub-tropical India”
Soil and tillage research, Volume 97, Issue2,December 2007 : 229-
238.

Thakur AK,S. Roychowdhury, DK Kundu and Ravender
Singh(2004) Evaluation of planting methods in irrigated rice.
Archives of Agronomy and Soil Science, Volume 50, Issue 6
December 2004, pages 631 - 640

22 padldll

BsaSall g de ghial) 3 ¥ qgad B pdluall A 30 3 shaa AIY 8aY) £ )4Y)
il gl sarda 0 e dana

Go Y Al Jing s allall S Caal (o JSY a1 138D 5,V Jsana Jiag
alae Y cailal) Aoy 3l dglee Jidiy e Aaall 5 allad) (s siasall e Lpaa) s dabisall Cu
alai aais ool (e aS s (ST Aa (e addlaii Ll Y1 Jgeana Al
Caagll i e 5 5OY1 Jpanar Gasedll B dealudl Gl aal 5 odbdl de) 5l
oY) sl 5 bl Ao 305y shae del 5 AV Jliadl ooV a3l 13gd sl
Aiall el 3w a3y Apalall 5 pdball Aol )l ooty Leii ey 5 geSally Ao giidll
Yoo A aal aall Aol 3l e ge SIS Aleda - Lol - Jasll L i 8 dali Ao ja
(KAl 55 sty el B ) sl w3 Cam 038 2a) s Aaliss e aY 04
Al @O Lgle e j5 Apgluie de 3 Glelad dad ) 55 S JS anndll
R, DA PR WO JUN I | PRI %S
zlad Alaiiul ae o/ aaS €0 & Janay 3 ) shaall Aol 30 All () (Y Alaleall -
Bopea 1Al Jead ada
glad aladinl s 8 / aaS £ 0 sl Janay 3 ) shaall Aol 3l ALT (T ) Al Aleleall -
Bopea 1AT Jead ada
O / aal T o s Jaray A g a8 Aaillly Lsay Aol 30 1(Tg) 230GN Alaladl) -
Boga 2T Jeal (550 58 rlad aa
O/ aaS T (58 Janay il g a8 AL Lsn del )3 1(T) Anl Y labadl) -
Boea Al Jead add #lad o5y

e — 3l — (B — e )1 Auigh) say dgaa Jsf Caaly]

The 17™. Annual Conference of the Misr Society of Ag. Eng., 28 October, 2010 - 1123 -


http://www.informaworld.com/smpp/title~db=all~content=t713453776
http://www.informaworld.com/smpp/title~db=all~content=t713453776~tab=issueslist~branches=50#v50
http://www.informaworld.com/smpp/title~db=all~content=g714005945
http://www.informaworld.com/smpp/title~db=all~content=g714005945

FARM MACHINERY AND POWER

M8/ aal A o lE Jamay Sl sy 5 pilaal) Aol 3 1(Ts) Aaselad] Alaladll -
}a.cl.u: iAEAAL&fS}QGL&YiDM@J@\E&é}\'\LAA&@JM\M‘

L slis (55 % a (e T il i, Y) Slae) 3

A il el & pelal

& % 1Y, 0A bl A 8 Lty (T) dlabaall g ZVA, £ bt 4 el caaly —
(Ts) Aaladl)

Anls S Ji Ly (Tp) aldaall ae ‘o /il YEE,VY dgls 4US el caly —
(Tp) Alalaall e "o/l < A,14

CA‘";}M‘J L.s‘“’)’d‘ olaiy| ("553)}#\4 3l &IOS eu:u.:\J ia Jaadl chiay  —
(sl e 7YV ATV CaBliaY) Jalase dad cilS Cu (T) dlaladll

Yo¥Yo o Ta/an VALYY Glaill s aosell il b gl s laia STl —
Sl b sl Jpeanal Hlate Jil Laiy (Ty) dabaall e sl e lad / ol
(Ts) ialad) pa sl e (lad / (da ¥y ¥ 5 o/ an VIANYY Glaill 5 oo sl

[ afia V),V g il g glad [ delu il g olS 4, Y ASlgiaa) d8UAL jlaie B Al —
il y g/ Aol gl v,00 ¢ ABl) caly dum (Tp) Alabeall g olad
V¥, 694 Al A8l laie 5 &l Lai (Tp) dlebeall g ()28 / 4gia YY, )Y
 (Tg) aladdl o a8/ 4xia V19,00 CallSill 5 lad / dela &l 56lS

Jgmana 31331 Olaill Teaia AT,$9 ey CallSall izl (Ty) Aalaall aladinly
G lie Glad / aaS Yol sl Jaes addil s gl / Gl 4 ) YY iy (o gl
(T4) alrally

The 17™. Annual Conference of the Misr Society of Ag. Eng., 28 October, 2010 - 1124 -



