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ABSTRACT

Field experiments were conducted to study the effect of sowing techniques and seed rate
on growth and yield of direct seeded rice (Oryza sativa L.) under rainfed medium land

Keywords situation. The experiment consists of two sowing techniques (Broadcasting and Line

sowing) with five seed rate (80 kg ha™, 90 kg ha™, 100 kg ha™, 110 kg ha® and 120 kg
Direct seeded rice, ha) and replicated thrice in factorial randomised block design. Line sowing with seed rate
Line sowing, of 100 kg ha™* was found to be superior (6030 kg ha™) in grain production over the other
Transplanting, combinations. Maximum plant height (112.29 cm), number of tillers m™ (90.40), effective
Yield tillers m? (85.60) and panicle length (26.93 cm) were recorded from line sowing (S,) and
Article Info it was significantly higher than the plant height (111.71 cm), number of tillers m™ (88.40),

effective tillers m* (82.80) and panicle length (25.80) obtained from the broadcasting (S,).
Accepted: At the time of harvesting maximum plant population m? (46.87) was recorded from the
07 July 2019 line sowing (S,) and the lowest (45.53) from broadcasting (S;). At harvest plant height
Available Online: (112.92 cm) observed from the seed rate of 120 kg ha™ (Rs) was found to be significantly
10 August 2019 higher than the rest seed rates. The number of effective tillers/ m? (89.17) and panicle

length (27.67 cm) were observed from the seed rate of 100 kg ha™ (Rs;) which was
significantly higher than other seed rates. Test weight was not influenced significantly by
the sowing technique as well as seed rate.

Introduction

The number of plants per unit area has an
impact on plant architecture, modifies growth
and development pattern and effects on the
production photosynthesis (Abuzar et al.,

2011). The increase in plant density increases
the yield up to a limit and thereafter a leveling
off or decline in yield. The reason for the
reduction in yield is due to the reduction in
resources per plant. So the reduction in yield
will not be compensated by increasing plant
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number. Seed rate has a great impact on plant
density and the competitiveness of the crop
stand, tiller, time to maturity and yield. Low
plant density and improper sowing method are
the most important factors of agronomic
constraints for obtaining higher yields and
have a positive influence on the yield of rice.
Optimum plant density is the primary factor
for obtaining higher yield in rice. Direct-
seeded rice occupies 26% of the total rice area
in South Asia (Gupta et al., 2006). Direct
seeding technique offers a useful option to
reduce the limitations of transplanted rice.
Repeated puddling adversely affects soil
physical properties by dismantling soil
aggregates,  reducing  permeability  in
subsurface layers, and forming hard-pans at
shallow depths which make land preparation
becomes difficult and requires more energy to
achieve proper soil tilth for succeeding crops.
Although, transplanting method of
establishment is reported to be the best for
higher productivity of rice, but looming water
crisis,  water-intensive  nature of rice
cultivation and escalating labour costs drive
the search for alternative management
methods to increase water productivity and
profitability in rice cultivation. Direct seeded
rice has received much attention because of its
low input demand. Direct seeding of rice
avoids puddling, does not need continuous
submergence, and thus reduces the overall
water demand for rice culture. When rainfall
at planting time is highly variable, direct
seeding may help reduce the production risk
(Singh et al., 2006). Direct seeding can also
reduce the risk by avoiding terminal drought
that lowers the vyield of transplanted rice,
especially if the latter is established late due to
delayed rainfall. Direct seeding can facilitate
crop intensification (Singh et al., 2008). To
overcome this problem, direct seeding of rice
seems only viable alternatives in rescuing
farmers. Keeping the above point in view, the
present investigation was carried out to find
out the effect of different sowing techniques

and different seed rate on growth, yield and
economics of direct seeded rice.

Materials and Methods

Field experiment was conducted during kharif
2016 to study the effect of sowing technique
with different seed rate on growth and yield of
direct seeded rice (Oryza sativa L.) under
rainfed medium land  situation. The
experiment consists of two sowing techniques
(Broadcasting and Line sowing) with five seed
rate (80 kg ha, 90 kg ha, 100 kg ha®, 110
kg ha™ and 120 kg ha™) and replicated thrice
in factorial randomised block design. The soil
of the experimental site was clay in texture
with organic carbon (1.15%), available
nitrogen (322 kg ha™), available phosphorus
(17.59 kg ha™) and available potash (287.17
kg ha™). The recommended dose of N: P: K
was 60:40:30 kg ha™. The fertilizers were used
in the form of urea, single super phosphate
and muriate of potash. Full dose of
phosphorous and potash along with half dose
of urea were applied uniformly as a basal to
all the plots three days before sowing. The
remaining half dose of nitrogen was applied in
two equal splits at active tillering stage (25
DAS) and panicle initiation stages (65 DAS).
Sowing in line was done at a spacing of 20 cm
from row to row. The data were subjected to
analysis of variance (ANOVA) with three
replication in factorial randomised block
design by using excel. The least significant
difference (LSD) was calculated in comparing
the treatment means at 5% level of probability.

Results and Discussion

Effect of sowing technique

Growth

From the data it has been observed that the

plant height was not significantly influenced
by the different sowing techniques at 30 days
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after sowing (DAS). At this stage the highest
plant height (35.70 cm) was recorded from the
line sowing (S2) and the lowest plant height
(35.65 cm) was observed from broadcasting
(S1). At 60 DAS the plant height was
significantly influenced by the different
sowing technique. The highest plant height
(88.00 cm) was recorded from the line sowing
(S2) and the lowest plant height (87.53 cm)
was recorded from the broadcasting (Sy).
Similar trend was observed at 90 DAS. The
maximum plant height (112.17 cm) was
recorded from the line sowing (S;) and the
lowest plant height (111.53 cm) was recorded
from the broadcasting (S;). At harvesting the
plant height (112.29 c¢cm) recorded from line
sowing (S2) was significantly higher than the
plant height (111.71 cm) obtained from the
broadcasting (S1). It may be due to the reason
that plants sown in line sowing had a specific
distance  than  broadcasting and the
competition  between the plants were
minimum and deep penetration of roots
resulting in efficient nutrient uptake and good
plant growth. Similar result was reported by
Mehmood et al., (2013) and Ehsanullah et al.,
(2007). From the data it has been observed
that the number of tillers m? was not
influenced significantly by the different
sowing techniques at 30 DAS. At 30 DAS the
maximum number of tillers m? (35.80) was
recorded from the line sowing (Sz) and the
lowest from broadcasting (S1). At 60 DAS the
maximum number of tillers m? (88.40)
recorded from the line sowing (Sz) was found
to be significantly higher than the number of
tillers m™? (86.73) observed from broadcasting
(S1) (Table 1). In the same trend at 90 DAS
the maximum number of tillers m? (89.80)
recorded from the line sowing (S;) was
significantly higher than the number of tillers
m™ (88.20) obtained from broadcasting (S1).
At harvesting the significantly higher number
of tillers m™ (90.40) was recorded from the
line sowing (Sz) and the lowest number of
tillers m™ (88.40) from broadcasting (S1).

Plant population/m?

From the data it has been observed that the
plant population was not influenced
significantly by the different sowing
techniques at 30 DAS. At 30 DAS the
maximum plant population m? (47.93) was
recorded from the line sowing (S2) and the
lowest plant population m? (47.27) was
observed from broadcasting (S;). A perusal of
the data in Table 2 revealed that effect of
sowing techniques had significant effect on
the plant population m? at harvesting.
Maximum plant population m? (46.87) was
recorded from the line sowing (S;) and the
lowest plant population m? (45.53) was
observed from broadcasting (S1).

Yield attributes

The number of effective tillers m? was
influenced significantly by different sowing
techniques. Maximum number of effective
tillers m™ (85.60) recorded from the line
sowing (S;) was found to be significantly
higher than broadcasting (82.80). Panicle
length was significantly influenced by the
different sowing techniques. Panicle length
(26.93 cm) recorded from the line sowing (S>)
was significantly higher than the panicle
length (25.80 cm) observed from broadcasting
(Sy). Similar result was reported by Aslam et
al., (2008). Test weight was found to be non-
significant between the different sowing
techniques. Highest test weight (29.53 g) was
recorded from the line sowing (S2) and the
lowest test weight (29.40 g) was observed
from broadcasting (S;). Similar type of result
was reported by Tahir et al., (2007).

Yield

Grain yield (5682.84 kg ha™) obtained from
the line sowing (Sy) was significantly higher
than the yield recorded from broadcasting
(5430.62 kg ha'). Grain yield of rice
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increased with the increase in the number of
plants per unit area as long as there is space in
the cultivated areas. When planting density
exceeds an optimum level, competition among
plants for light above ground and for nutrients
below ground becomes severe. Consequently,
plant growth slow and grain yield decreases.
Similar results were reported by Zeng and
Shannon, 2000 who reported that the
reduction in fertility at high density was one of
the causes for the reduction of seed yield per
plant with the increase of seeding density. But
the straw yield was not influenced
significantly by the sowing techniques (Table
3).

Highest straw yield (9802.27 kg ha™) was
recorded from the line sowing (S;) and the
lowest straw yield (9619.20 kg ha') was
observed from broadcasting (S;). Highest
straw yield was due to more number of tillers
m? and more plant population m? which
attributed to increase cumulative mean value
of temperature and sunshine hour. Similar
result was reported by Muhammad et al.,
(2007). Harvest index (36.69 %) recorded
from the line sowing (S;) was significantly
higher than the broadcasting (36.07 %). It
might be due to higher economic vyield.
Similar result was reported by Mehmood et
al., (2013).

Effect of seed rate

Growth

Plant height was not significantly influenced
by the different seed rated at 30 DAS. At this
stage maximum plant height (35.82 cm) was
observed from the seed rate of 120 kg ha™
(Rs) and the lowest plant height (35.50 cm)
from the seed rate of 80 kg ha™ (R1). At 60
DAS maximum plant height (88.67 cm)
recorded from the seed rate of 120 kg ha™ (Rs)
was found to be significantly higher than the
remaining treatments except the seed rate of
110 kg ha’ (Rs). Similar trend was also

observed at 90 DAS. Maximum plant height
(112.82 cm) was observed from the seed rate
of 120 kg ha™ (Rs) and the lowest (110.88 cm)
from the seed rate of 80 kg ha' (R;). At
harvest plant height (112.92 cm) observed
from the seed rate of 120 kg ha* (Rs) was
found to be significantly higher than the rest
seed rates. It might be due to higher plant
density and competition for light. At this stage
the plant height obtained from seed rate of 110
kg ha™* (R4) was found to be at par with that of
seed rate 100 kg ha® (Rs). Plant height
obtained from seed rate of 80 kg ha™ (Ry) was
found to be at par with that of seed rate 90 kg
ha® (Ry). It indicates that when the plant
spacing becomes closer (high seeding rate),
the plant tends to grow taller in search of light.

That means as the number of plant m-2
increases, plant competes severely for light.
Thus, the plants grow taller. This result is in
consistent with those reported by Zhang et al.,
(2006). Number of tillers produced at 30 DAS
was not influenced significantly by the
different seed rates. Maximum number of
tillers m™ (36.17) was observed from the seed
rate of 120 kg ha™ (Rs) and the lowest (34.83)
from the seed rate of 80 kg ha™ (R1). At 60
DAS maximum number of tillers m? (93.83)
observed from the seed rate of 120 kg ha™
(Rs) was found to be at par with that of
number of tillers m? (92.50) obtained from
110 kg ha™* (Ry).

The number of tillers m? recorded from Ry
(92.50) and Rs (93.83) was significantly
higher than the rest seed rates. Similar trend
was also observed at 90 DAS. Maximum
number of tillers m? (94.17) was observed
from the seed rate of 120 kg ha™ (Rs) and the
lowest number of tillers m® (81.50) from the
seed rate of 80 kg ha™ (Ry). At harvest also the
number of tillers m™ recorded from the seed
rate of R4 (93.17) and Rs (94.17) were found
to be at par but significantly higher than the
rest seed rates.
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Table.1 Effect of sowing technique and seed rate on plant height and number of tillers/m*
at different growth stages of rice

Treatment Plant height (cm) Number of tillers/m?
30 60 90 DAS | Harvest 30 60DAS | 90DAS | Harvest
DAS DAS DAS
Sowing technique
S, 35.65° | 87.53% | 111.53% | 111.71° 35.33% | 86.73% | 88.20° & 88.40°
S, 35.70° 88.00° 112.17° 112.29° 35.80° 88.40° 89.80°  90.40°
SEm(+) @ 0.11 0.13 0.13 0.10 0.20 0.55 0.48 0.46
C.D. NS 0.40 0.40 0.30 NS 1.64 1.43 1.38
(P=0.05)
Seed rate
R, 35.50° 86.83% 110.88% 111.10° 34.83% 7833 81.50° 82.50°
R, 35.55% | 87.50° | 111.28% | 111.50° 35.50° | 83.33° | 85.83° @ 86.67"
R3 35.73%  87.67° 111.93° 112.05° 35.50° 89.83° 90.67° 90.50°
R, 35.77% | 88.17° | 112.35" | 112.43° 35.83 9250  92.83% 93.17°
Rs 35.82%  88.67° 112.82° 112.92° 36.17°  93.83¢ 94.17° 94.17°
SEm(+) @ 0.18 0.21 0.20 0.16 0.32 0.87 0.76 0.73
LSD NS 0.63 0.61 0.47 NS 2.59 2.25 2.18
(P=0.05)
Interaction of Sx R
SEm(+) 0.25 0.30 0.29 0.22 0.46 1.23 1.07 1.04
LSD NS NS NS NS NS NS NS NS
(P=0.05)

*Means followed by same superscripts within the same column are not significantly
different at 5% level of probability based on Duncan’s Multiple Range. S; =
Broadcasting; S, = Line sowing; R; = 80 kg/ha; R, = 90 kg/ha; R3 = 100 kg/ha; R4 = 110
kg/ha and Rs = 120 kg/ha
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Table.2 Effect of sowing technique and seed rate on plant population, yield attributes and yield of rice

Treatment Plant Plant No. of Panicle  Test Grain
population/m* population/m® = effective length = weight yield yield
at 30 DAS at harvest tillerssm?>  (cm) (9) (kg/ha) @ (kg/ha)
Sowing technique
S: 47.27% 45.53% 82.80° 25.80° 29.40* 5431*  9619%
S, 47.93° 46.87" 85.60° | 26.93° | 29.53" | 5683° = 9802°
S.Em (2) 0.35 0.27 0.45 0.26 0.13 20.71 52.29
LSD (P=0.05) NS 0.81 1.34 0.78 NS 61.62 NS
Seed rate
R, 39.33° 37.83° 79.83% 25.50% | 29.33% | 5393° 95502
R, 43,50 42.17° 83.00°  26.00* 2950 5673  9648°
R; 48.17° 46.67° 89.17¢ 27.67° | 29.83* | 5868° 9830%
= 52.33° 50.67° 85.33°  27.00° 29.50* 5565° 9748
Rs 54.67° 53.67° 83.67™ 25.67% | 29.17° @ 5285° 9778%
S.Em (2) 0.56 0.43 0.71 0.41 0.21 32.81 82.67
LSD (P=0.05) 1.66 1.28 2.12 1.23 NS 97.43 NS
Interaction of S x R
S.Em (2) 0.79 0.61 1.01 0.58 0.30 46.39 116.92
LSD (P=0.05) NS NS NS NS NS  137.78 NS

Straw = Harvest

index
(%)

36.07°

36.69°
0.17
0.49

36.09°
37.02°
37.37¢
36.34"¢
35.08°
0.26
0.78

0.37
NS

*Means followed by same superscripts within the same column are not significantly different at 5% level of
probability based on Duncan’s Multiple Range. S; = Broadcasting; S, = Line sowing; R; = 80 kg/ha; R, = 90
kg/ha; Rz = 100 kg/ha; R4 = 110 kg/ha and Rs = 120 kg/ha

Table.3 Interaction effect of sowing technique and seed rate on grain yield (kg/ha)

R1 R,
S, 5208 5639
S, 5578 5706
SEM () 46.39
LSD (P=0.05) 137.78

Plant population/m?

Plant population/m? (54.67) observed from
the seed rate of 120 kg ha’ (Rs) was
significantly higher than the rest seed rates.
The lowest plant population/m? (39.33) was
observed from the seed rate of 80 kg ha™ (Ry).

Similar trend was also observed at harvest.
Maximum plant population/m® (53.67) was
observed from the seed rate of 120 kg ha™
(Rs) and the lowest plant population/m?
(37.83) from the seed rate of 80 kg ha™ (Ry).
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R R4 Rs
5706 5436 5164
6030 5695 5406

Yield attributes

The number of effective tillers/ m? (89.17)
observed from the seed rate of 100 kg ha™
(Rs) was significantly higher than other seed
rates. The lowest number of effective tillers/
m? (79.83) was observed from the seed rate of
80 kg ha® (Ry). Panicle length (27.67 cm)
observed from the seed rate of 100 kg ha™
(R3) was found to be significantly higher than
the other seed rates. The lowest panicle length
(25.50 cm) was recorded from the seed rate of
80 kg ha™ (R1). It may be due to restriction in
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space as the seed rate increased. Increasing
seed rate would also increase the number of
plants per unit area and results in additional
unhealthy seedlings with small panicle length
due to competition and enhance the
susceptibility to pests and diseases.

Similar result was reported by Harris and
Vijayaragavan (2015). Test weight observed
from different seed rate was found to be non-
significant. Highest test weight (29.83 g) was
observed from the seed rate of 100 kg ha™
(R3) and the lowest test weight (27.17 g) from
the seed rate of 120 kg ha™ (Rs). But there
was a decreasing trend in thousand grain
weight as the seeding rate was increased. It
was in conformity with the results of Jan et
al., 2002.

Yield

The different seed rate influenced
significantly on the grain yield of rice.
Highest grain yield (5868.00 kg ha™) was
observed from the seed rate of 100 kg ha™
(R3) and the lowest grain yield (5284.72 kg
ha™) from the seed rate of 120 kg ha™ (Rs). It
may be due to restriction in space as the seed
rate increased. Increasing seed rate would also
increase the number of plants per unit area
and results in additional unhealthy seedlings
with less number of panicle due to
competition and enhance the susceptibility to
pests and diseases.

These findings are supported by Baloch et al.,
(2002). Straw vyield of rice was not influenced
significantly by the different seed rate.
Highest straw yield (9829.67 kg ha™) was
observed from the seed rate of 100 kg ha™
(R3) and the lowest straw yield (9549.50 kg
ha™) from the seed rate of 80 kg ha™ (Ry).
Maximum harvest index (37.37 %) was
observed from the seed rate of 100 kg ha™
(R3) and the lowest harvest index (35.08 %)
from the seed rate of 120 kg ha™ (Rs).
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Interaction between sowing technique and
seed rate

Interaction between the sowing techniques
and seed rate had significant effect on grain
yield. The highest grain yield (6030.11
kg ha') was recorded from the treatment S,R3
which was line sowing at the seed rate of 100
kg ha™. The lowest interaction effect (5163.89
kg ha™) was observed from the treatment S;Rs
which was broadcasting at the seed rate of
120 kg ha™. This is in agreement with the
studies reported by Akbar et al., 2004. From
the above finding it can be concluded that
direct seeding of line sowing was found to be
superior over the broadcasting at the rate of
100 kg ha™ in terms of growth and yield of
rice.
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