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ABSTRACT

Seed broadcasting rate has an enormous influence on rice plant density and the competition of the crop stands,
tiller number, time taken to maturity and grain yield. Relatively low plant densities due to inappropriate sowing
methods are the most significant aspects of agronomic restrictions for obtaining higher grain yields and weed
competitiveness. A research study was conducted in Maha 2019/20 and Maha 2020/21 seasons to study the effect of
different seed broadcasting rates on the yield and weed competltlveness of rice. The experiment was established
with 3 different seed broadcastmg rates 100, 150 and 200 kg ha™ for the rice variety At 362 (Long grain) and 75,

112.5 and 150 kg ha™ for the rice variety At 307 (Intermediate grain). The experiment was conducted under the
irrigated condition of the low country dry zone of Sri Lanka in imperfectly drained reddish brown and low humic
gley soils at the Rice Research Station (RRS), Ambalantota. Parallel to the research field experiment,

recommendation and farmer practiced seed broadcasting rates (100 and 150 kg ha" )were evaluated at farmers’

fields using rice variety At 362. Grain yield, plant height, tiller count, filled and unfilled grain per panicle, spikelet
count per panicle, 1000 grains weight and weed ]1)erf0rmance were determined. Results of this experiment have
shown that elevated seed rates beyond 100 kg ha™ do not improve the tiller count, effective panicles or the grain
yleld of two rice varieties At 362 and At 307. Diseases like sheath blight may affect the rlce crop more severely
causmg significant yield losses in favourable weather with increased populations (150 kg ha™). Therefore, a 100 kg
ha”' seed broadcasting rate can be recommended as the best seed rate for farmer field cultivation where better
weed management practices are adopted. Finally, the results of thls experiment reconfirmed that exceeding the
recommended seed broadcasting rates of 100 kg ha™ or 75 kg ha™ for At 362 or At 307 respectively will not be
effective to get a higher yield response from paddy under 1rr1gated conditions in the dry zone. Recommended seed
application rate of 100 kg ha™ for long grain rice and 75 kg h™' for intermediate grain rice in the paddy farming
system had been recorded as cost effective seed broadcasting rates.
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INTRODUCTION adapted practice in paddy farming in Sri
Rice is the staple food is cultivated in all the Lanka. Under direct seed broadcasting, the
districts in Sri Lanka while dry zone rice pro- seeding rate has been recognized as the main
duction contributes to the national rice supply liable factor for altering the optimum plant
mainly. Compared to any other paddy estab- density, which realizes a well-suited rice
lishment techniques direct sowing of sprouted growth and high grain yield of rice (Khalifa e
paddy to the fields is the most popularly al. 2005; Haque 2016; El-Dalil et al. 2017 ).

. Apart from the recommen roadcast-
*Corresponding author: harsha.hewage@yahoo.com P 0 © feco ended seed broadcas
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ing rate of 100 kg ha™' given by the Department
of Agriculture (DOA), farmers are adopted to
use different seeding rates for cultivation most-
ly more than the recommended rate
(Illangakoon 2020). Rice seed rate greatly in-
fluence for plant density and the competition of
different crop stands such as tiller count per
unit area, time taken to maturity and yield ad-
vantage (Gupta 2006). Low plant tiller density
due to inappropriate seed broadcasting methods
are significant aspects of agronomic re-
strictions in consisting higher yields and has a
progressive influence on the yield of rice
(Sivaesarajah et al. 1995). According to
Abuzar et al. (2011) higher plant density in-
creases total plant biomass per unit area but
declines the total biomass per plant. Therefore,
the number of individual plants per unit area
(no. / m?) has an influence on the plant archi-
tecture, adaptive growth and developmental
configuration and properties of productive pho-
tosynthesis. A dense population of rice crop
influences negatively on grain yield of rice due
to the inadequacy of the soil inputs and micro-
environment.

Optimal plant space ensures the ideal plant
count per unit area, leads to grain yield opti-
mizing by characters and finally for the grain
yield. Optimal plant spacing or density may
facilitate plants to grow properly consuming
more soil nutritional inputs and solar radiation
(Mia et al. 1990; Bhowmik et al. 2012). The
Small Brown Plant Hoppers (SBPH) Laodel-
phax spp, Brown Plant Hoppers (BPH)
Nilaparvata spp and White Backed Plant Hop-
pers (WBPH) Sogatella spp were a serious risk
to rice production areas mainly in the Asian
and South East Asian regions of the world
which may be crucial with high plant density.
Many parts of Pakistan have reported the grain
yield of the rice crop is relatively low when
compared to other advanced rice cultivation
countries of the world causing many issues
with high plant solidarity (Rehman et al. 2017).
Yield damages of rice have been reported more
than 50 % under the most favorable micro-
environments for fungal growth. Favorable
conditions such as high humidity and low tem-
perature created due to high plant density may
tend to spread infections rapidly (Matsukawa et
al. 2015; Sivasubramaniam et al. 2018). Sheath

blight is a major soil borne disease which is
caused by the fungus Rhizoctonia solani and
threat to rice productivity (Wu et al. 2014).
According to the IRRI knowledge bank
(2020), Sheath blight is one of the most eco-
nomically important diseases in any parts of
the world. Infested leaves tend to make se-
nesce or dry out and die off rapidly where as
young plant tillers also destroy very easily. As
a result, the leaf area of the plant canopy can
considerably lost by the infection. The decline
of leaf area, along with the infestation cause
to make the senescence of leaves and prema-
ture infected tillers primarily influence for
grain yield reduction. The direct seed broad-
casting practice of rice offers a beneficial op-
tion to decline the restrictions of transplanted
rice. Direct seed broadcasting is being prac-
ticed in many countries of the world where
labour force is scarce (Pingali et al. 1994).
Direct seeding of rice occupies 26 % of the
whole rice area in the South Asian region of
the world (Gupta et al. 2006). Direct seeding
of rice escapes the puddling, it does not need
constant submergence, and thus declines the
overall water requirement for the rice cultur-
ing system. When rainfall pattern at plant es-
tablishing time is highly variable, direct seed
broadcasting may help to decrease the produc-
tion risk with crop damage (Singh et al.
2006). Direct seed application can also de-
crease the risk by escaping lethal drought
which affecting to depresses the yield of
transplanted rice, particularly if the latter is
established late due to the hindered of rainfall
pattern. Having most of the advantages of the
direct seeding technique it has become the
favourite establishment practice of Sri Lankan
rice farmers. In addition, farmers tend to ap-
ply high seed rates exceeding the Department
of Agriculture (DOA) recommendation (100
kg h™) expecting high yield outcomes and
suppressed weed growth which may lead to an
extra cost on cultivation and finally becomes
an unproductive practice. Considering the
above situations, an experiment was designed
to find out the best seed rate to inspect the im-
pact of the different seed broadcasting rates
on the grain yield and growth performance of
the two most popularly cultivated rice varie-
ties At 362 (Long grain) and At 307
(Intermediate grain).
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MATERIALS AND METHODS

Field level experiments were conducted in
Maha 2019/20 and Maha 2020/21 seasons at
the Rice Research Station (RRS), Ambalanto-
ta, Sri Lanka (latitude 6.12° N and longitude
81.02° E). Parallel to it, farmer field experi-
ments were conducted at Mamadala, Bolana
in Maha 2019/20 season and at the Beragama,
Mamadala and Koggalla in Maha 2020/21
season. Completely Randomized Design
(CRD) had applied for the experlment with
four replicates (plot size 18 m?) and three
seed rates. Soils in the experimental areas
were imperfectly drained Reddish Brown
Earth (RBE) and Low Humic Gley (LHQG).
Three seed rates tested in the experiment in
Rice Research Station, Ambalantota were
100, 150 and 200 kg ha™ for rlce variety At
362 and 75, 112.5 and 150 kg ha™ for At 307.
In the farmers’ fields, two seed rates, viz. 100
and 150 kg ha™' were tested with advanced
rice accession At 362. Rice variety At 362
was used as the most dominant variety in
farmer field cultivations in the low county dry
zone. In each experiment, pre-germinated
seeds were broadcast and fertilizer application
was done according to the Department of Ag-
riculture recommendation (DOA, 2013). Sup-
plementary irrigation was done when rain wa-
ter was not sufficient to fulfill the water de-
mand. Growth parameters such as plant
height, tillers count per unit area, panicle
count per unit area, number of filled and un-
filled grains count per panicle, 1000 grains
weight (moisture level 14 %) and grain shat-
tering were measured. Plant tiller count per
unit area was counted at the different times
(2, 4, 6, 8 and 10 weeks) and the number of
active panicles count was counted at the har-
vesting. Weeds were sampled and separated
into broad leaves, grass and sedges and the
number of weed seedlings and dry weight of
each were determined at biweekly intervals.
After harvesting, grain yield (moisture level
at 14 %) and yield components were meas-
ured. Diseases 1nfected (Sheath Blight) plant
count (No. / m?) was recorded as index. Cost
evaluation was done by referring the local
market paddy price of variety At 307 and At
362 in each season. Percentage income losses
and ratios were calculated considering the
amount of seed materials broadcast in the

field farmer field level which determined ac-
cording the market values of the year 2021.
All the data were analyzed by latest STAR
software for Windows version 2.0.1 (IRRI
2014).

RESULTS AND DISCUSSION

Results of the experiment done in RRS, Am-
balantota during Maha 2019/2020 show a sig-
nificant increment in rice tiller count when the
seed broadcastlng rate was augmented by 50
kg ha™ ie. 100 to 150 kg ha™ (Table 1). But
the aggregation of the seed broadcasting rate
up to 200 kg ha™ has not to increased tiller
number of variety At 362 further and reacha-
ble yield has become stagnant even after the
increase of seed rate beyond 150 kg ha™' in At
362. However, this pattern was observed
throughout the growth until 10 week of the
period as illustrated in table 1. Similarly varie-
ty At 307 performed with more t111ers when
seed rate was raised to 112.5 kg ha™ and re-
mained with the same amount of tillers even
at the elevated seed rate to 150 kg ha™'. By 10
weeks of field progression, both varieties had
reduced their tiller number compared to the
initial growth stages due to the lack of spacing
among the individual plants. Similar results
were observed by Ilangakoon et al. (2020).

The results of the experiments are given in
figure 1. After 4 weeks of broadcasting the
tiller count was 51gn1ﬁcantly high in plots
broadcast with 150 kg ha™! compared to 100
kg ha' of seed rate in the Mamadala farmer
field but the significant difference disappeared
after 6 weeks and thereafter. Dissimilarly in
the Bolana farmer field the tiller counts were
hlgher at the seed broadcasting rate of 150 kg
ha™' in each measured week till 10 weeks after
the sowing (WAS).

Table 2 shows variation in filled and unfilled
grain count per panicle of rice varieties At 362
and At 307. The filled grain count per panicle
of variety At 362 was significantly (a =0.05)
low at the seeded rate of 200 kg ha™. Irrespec-
tive of the variety elevated seeded apphcatlon
with the broadcastlng rate of 200 kg ha’or
150 kg ha beyond the current recommenda-
tion (100 kg ha) has negatively affected the
grain filling components such as filled grains,
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Table 1: Tiller count (No. / m?) of rice varieties during the growth period, broadcast under
three different seed rates at RRS - Ambalantota (Maha 2019/20)

Tiller count per 1 m” under different seed broadcasting

Age (WAS) Variety rates

100 kg ha™ 150 kg ha™' 200 kg ha™

4 At 362 652.17° 726.52° 739.13%

6 At 362 579.08° 641.30° 717.39%

8 At 362 554.37° 755.31° 737.55°

10 At 362 579.08° 630.43" 652.17*
75 kg ha™ 112.5kgha’ 150 kg ha™

4 At 307 586.95° 739.13% 750.00*

At 307 510.86° 652.17* 673.93*

8 At 307 597.82° 697.47% 662.17°

10 At 307 579.08° 641.30° 586.95°

Note: In each row mean values with the same letters (at least) are not significantly different (a0 =
0.05) in LSD
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Figure 1: Tillers count (No. / m?) of rice variety At 362 grown in farmer fields (A, B, C —
Mamadala and D, E, F — Bolana farmer field) during Maha 2019/20

1000 grain weight and filled grain shattering Similarly, the unfilled grain count per panicle
of variety At 362 or At 307, respectively. was significantly high at the seeded rate of
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200 kg ha™'. Low seeding rates were affected
by the relatively low unfilled count impacting
to decrease in the competition for nutrients
and sunlight (Baloch et al. 2002). Filled grain
and unfilled grain shattering and 1000 grain
weight of both rice varieties At 362 and At
307 are illustrated in table 2. Filled grain shat-
tering percentage and 1000 grains weight of
rice variety At 362 and At 307 were not sig-
nificantly different with 100 kg ha™ and 150
kg ha'. But further increasing of seed rate up
to 200 kg ha™' had shown the reduction of the
grain shattering and 1000 grains weight.
However, the unfilled grain shattering per-

centage was significant at the highest seed
broadcasting rate of 200 kg ha™ (Table 2). A
relatively lower unfilled shattering percentage
was observed under the 100 and 150 kg ha™
seeding rate. Baloch et al. (2002) pointed out
a similar behavior of grain shattering and
1000 grain weight with different seeding
rates. Also tendency of these outcomes con-
cerning the number of filled grains per pani-
cle, the number of unfilled grains per panicle
and infertility percentage was completely
comparable with those reported by Metwally
et al. (2010).

Table 2: Yield and grain quality parameters of rice variety At 362 and At 307 with three dif-
ferent seed broadcasting rates at RRS - Ambalantota (Maha 2020/21)

Yielding and quality At 362 seed rate (kg ha™) At 307 seed rate (kg ha™)
parameters 100 150 200 75 1125 150

Filled grains count per panicle 101.42°  95.08" 7933 105.08" 90.08° 96.67°

Unfilled grains count per panicle ~ 34.25°  33.58° 39.25° 3558  29.67° 43.25°

1000 grains (filled) weight (g) 2487 24.41° 22.38° 21.55  21.78" 20.88
Filled grain shattering (%) 6.92° 6.58 521° 542° 5.62° 481°
Unfiled grain shattering (%) 2.17° 2.21° 2.50° 531°  592°  7.11°

Note: In each row mean values with the same letters (at least) are not significantly different (o =

0.05) in LSD

Table 3: Plant count, tiller count and number of active panicles count (No. / m?) of At 362 per-
formed under different seeded rates at Beragama, Koggalla, and Mamadala farmer fields in

Maha 2020/21
Location  Seed rate Plant count Tiller count  Number of ac- 1000 grains
(kg ha™) (No. /m?) (No. /m?) tive panicles weight (g)
(No. /m?)

Beragama 100 191.50° 318.9% 315.70° 25.92°
150 155.60° 317.80° 313.50* 25.12°

Koggalla 100 147.00* 332.50° 298.10% 25.19°
150 127.02* 312.00° 297.10° 25.16°

Mamadala 100 253.31° 337.23% 347.80% 25.82°
150 221.41° 311.21° 339.60° 25.67°

Note: In each column mean values with the same letters (at least) are not significantly different (o =

0.05) in LSD
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Table 3 shows the variation of plant count,
tiller count, active panicle count and 1000
grain weight at the Beragam, Koggalla and
Mamadala farmer field where tiller count,
number of active panlcles per unit area (No. /
m?) and 1000 grain weight was not s1gn1ﬁ-
cantly different under 100 and 150 kg ha™.
However, the number of plant counts per unit
area was significant at 100 kg ha™ rate due to
optimum spacing.

Figure 2 A and B show significant Vanatlons
in active panicle count per unit area (I m?) in
Maha season 2019/20 at rice research field
RRS, Ambalantota where the number of pani-
cles was lower at seed broadcastlng rate of
100 kg ha™ and 75 kg ha™ in At 362 and At
307, respectively. Rice variety At 362 has
given a relatively high active panicle count
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compared to variety At 307. Contrastingly
different interpretations were found during
Maha 2020/21.

There were no significant differences between
active panicle counts in both rice varieties
broadcast with different seeding rates. Don-
garwar et al. (2015) observed the yield re-
sponse to different seed broadcasting rates as
50, 75, 100, 125 and 150 kg seeds ha with
two rice varieties as Sye- 2001 and PKV
HMT. Significantly higher grain yield was
given by advanced rice access1on Sye - 2001
which recorded as 3.2 t ha™'. Conversely, rlce
Vanety PKV HMT was recorded 2.6 t ha

grain yield. Among the dlfferent seed broad-
casting rates, 75 kg seed ha showed the sig-
nificant grain yield (3.5 t ha™).
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Figure 2: Active panicles count (No. / m?) affected by different seeding rates at RRS Ambalan-

tota (A - At 362, B
season)

Table 4 shows the variation of grasses, sedges

- At 307 2019/20 Maha season and (C - At 362, D - At 307 ) 2020/21 Maha

and broad leaves counts and dry weights (g)
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per unit area (1 m?). Broad leaves, sedges and
grasses count and dry Wei%ht were signifi-
cantly high at the 100 kg ha™ rate due to rela-
tively wider spacing. However, further in-
creasing of seeding rate, spaces between rice
plants were minimized which cased to reduce
the weeds such as grasses, sedges and broad

rates.

leaf with both rice verity At 362 and At 307.

07

At different seed broadcasting rates (100, 150
and 200 kg ha') sedges and broad leaves
count and dry weight were relatively very
low. Anchal et al. (2017) showed that the
weed controlling capacity using different seed
rates which was most effective with high seed

Table 4: Grass, sedges and broad leaves count (No. / m®) and dry weight (g / m®) at the differ-
ent growth stage with different seed broadcasting rates at RRS - Ambalantota (Maha 2020/21)

Age Grass count Sedges count Broad leave count

(WAS) (No. / m?) (No. / m%) (No. / m?)

At 362 100 150 200 100 150 200 100 150 200

(kg ha™)

4 wks 2725 10.78° 5.43° NR NR NR NR NR NR
6wks  28.80° 22.64° 2.72° NR NR NR NR NR NR
Swks  28.07° 60.68* 37.12°  1.01° 543 2.72° NR NR NR

10 wks  41.47°  50.71*  46.17° 11.72° 5.43° 5.43° NR NR NR
At362 Grass dry gveight Sedges dr?f weight Broad leave cgry weight

(g/m) (g/m’) (g/m”)

4 wks 1.77° 4.24° 1.74° NR NR NR NR NR NR
6wks  24.54°  10.90°  2.20° NR NR NR NR NR NR
8 wks 1.36° 6.60° 9.59? 0.86° 1.09°  0.39° NR NR NR

10 wks  10.82° 13.49* 12.88° 231*  0.87° 1.30° NR NR NR

Grass count Sedges count Broad leave count
(No. / m%) (No. / m%) (No./ m?)
At 307 75 1125 150 75 1125 150 75 1125 150
(kg ha™)

4 wks 543 19.027  13.59° NR NR NR NR NR NR
6 wks 17.12°  87.85*  19.59° NR NR NR NR NR NR
Swks  172.09*° 146.74° 39.84° 19.02* 13.59° 19.02° 593  543® 29.89?

10 wks  107.74°> 107.66° 172.07*° 15.38*  5.08° 9.05"  18.02° 14.48° 23.23%

At 307 Grass dr)zf weight Sedges drzy weight Broad leave dzry weight

(g/m%) (g/m%) (g/m")

4 wks 12.61*  6.03° 6.58° NR NR NR NR NR NR
6 wks 8.40°  11.60*  9.13° NR NR NR NR NR NR
Swks  22.88° 2682%  6.53° 2.93°  496°  435° 0.78°  0.24° 0.97°

10wks  891°  31.60° 1842°  1.14° 1478 0.33¢ 264  247°  2.55°

Note: NR — weeds not recorded, WAS - weeks after sowing. N.B: Note: In each row mean values
with the same letters (at least) are not significantly different (a = 0.05) in LSD
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Figure 3: Grain yield of rice varieties grown in RRS, Ambalantota with different seed broad-
casting rates (A - At 362, B - At 307) in Maha 2019/20 and (C - At 362, D - At 307) in Maha

2020/21

The figure 3 A and B were shown the devia-
tion of grain yield of rice varieties grown at
the rice research field Ambalantota in Maha
2019/20 season under the three different seed-
ing rates ie. 100, 150 and 200 kg ha'. As de-
noted in the figure average grain yield was
influenced by different seed broadcasting
rates of At 362 and At 307 during both Maha
2019/20 and Maha 2020/21. Two seeding
rates 100 and 200 kg ha of variety At 362
have given significantly high grain yield of
over 150 kg ha™ during Maha 2019/20. How-
ever, it was relatively different during Maha
2020/21 and there had been no grain yield im-
provement for raised seed rates more than the
recommended seed rate of 100 kg ha™ (Figure
3C). Variety at 307 performed in a similar
pattern during both Maha seasons in RRS,
Ambalantota. Experimental results of the
grain yield were confirmed by Angassa,
(2017) who found that a significant grain
yield was obtained under seed broadcasting

rate 100 kg ha than 75 and 125 kg ha™ which
is completely in agreement with the results of
this study.

Deviations of grain yield in farmer fields Bo-
lana and Mamadala established with two dif-
ferent seed rates were illustrated in figure 4.
Figure 4 A shows the variation of grain yield
of rice variety At 362 cultivated at the Bolana
farmer field in Maha 2019/20 where at the
rate of 100 kg ha™' and 150 kg ha" received
7.45 and 6.97 t/ha respectively which yield
levels were significant (0.05 > p). Thereby, a
100 kg ha' seed broadcasting rate could be
considered as the best level for rice cultivation
in the Bolana. However, in Mamadala farmer
fields cultivated with rice variety At 362 did
not give significant grain yield under two dif-
ferent seed rates (100 and 150 kg ha™). The
yield levels for 100 and 150 kg ha™ seed rates
were 5.84 and 6.01 t/ha, respectively in Maha
2019/20 (Figure 4B). Having evidence on
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high recorded grain yields in research fields rate of 100 kg ha could be used as the best
and farmer fields during Maha 2019/20 seed rate for broadcasting of variety At 362.
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Figure 4: Grain yield of rice variety At 362 with two different seed broadcasting rates at
farmer filed (A — Bolana, B — Mamadala) in Maha 2019/20 and (C - Beragama, D — Koggalla,

E — Mamadala) in Maha 2020/21)

Deviations of grain yield in farmer fields Bo- farmer field in Maha 2019/20 where at the
lana and Mamadala established with two dif- rate of 100 kg ha™ and 150 kg ha™' received
ferent seed rates were illustrated in figure 4. 7.45 and 6.97 t/ha respectively which yield
Figure 4 A shows the variation of grain yield levels were significant (0.05 > p). Thereby, a

of rice variety At 362 cultivated at the Bolana 100 kg ha™ seed broadcasting rate could be
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considered as the best level for rice cultiva-
tion in the Bolana. However, in Mamadala
farmer fields cultivated with rice variety At
362 did not give significant grain yield under
two different seed rates (100 and 150 kg ha™).
The yield levels for 100 and 150 kg ha seed
rates were 5.84 and 6.01 t/ha, respectively in
Maha 2019/20 (Figure 4 B). Having evidence
on high recorded grain yields in research
fields and farmer fields durrng Maha 2019/20
seed rate of 100 kg ha™ could be used as the
best rate for broadcasting of variety At 362.

Figure 4 C, D and E indicate the grain yield
variation of rice variety At 362 cultivated in
the Beragama, Koggalla and Mamadala in
Maha 2020/21, respectively. None of the Be-
ragama or Koggalla farmer fields provide
yield advantage for raised seed rates where
the recorded average yields in both farmer

fields were 6.7 and 5.7 kg ha', respectively.
Dissimilar yield responses were observed at
the Mamadala farmer field during Maha
2020/21 on different seed rates. Significantly
different yields of 6.82 and 6.22 t/ha were rec-
orded in the plots done with 100 and 150 kg
ha” seed broadcasting rates The seed broad-
casting rate of 100 kg ha™ was repeatedly rec-
orded as the best seed rate under farmer man-
aged conditions. Similar results were ob-
served by Ilangakoon et al. (2020) where
three ultra-short age rice varieties namely Bg
250, Bg 251 and Ld 253 were cultivated under
the three dlfferent seeding rates as 100, 125
and 150 kg ha™' and yield response under dif-
ferent seeding rates was not significant.
Therefore, if there is no yield advantage with
higher seed rates, the lowest seed broadcast-
ing rate which offers realistic yield would be
the best for cost effective rice production.

Table: 5 Sheath Blight infected plant count (No. / m?) of variety At 362 and At 307 with differ-

ent seeds broadcasting rates

Seed rate (kg/ha) Number of infected Seed rate (kg/ha) Number of infected
(At 362) plants (At 307) plants
(No. / m?) / At 362 (No./ m?) / At 307
100 Not detected 75 30°
150 Not detected 112.5 100
200 Not detected 150 165°

Note: Note: In each column mean values with the same letters (at least) are not significantly differ-

ent (o =0.05) in LSD

Although there were no incidences of pest
infestations in the experimental plots in any of
the tested seasons, variety At 307 was infect-
ed by sheath blight during Maha 2020/21
(Table 5). The severity of the infestations was
significantly high with elevated seed rates
where the highest occurrences were recorded
in the plots seed broadcasted with 150 kg ha™.

In dense rice cultivation Sheath blight, caused
by Rhizoctonia solani, will be crucial because
no varieties found with resistance worldwide
(Wu et al. 2014) and Tan et al. 2007 have
found a 40 % yield reduction with the highest
inoculum density. High seed rate resulting in
dense crop might have influenced the yield
reduction in each seeded rate in this experi-
ment. According to IRRI, (2022) the grain
yield could be reduced due the sheath blight
infections. However, as stated in table 5 no

such incidences were detected in variety At
362 in any of the broadcast seed rates.

According to table 6, high income losses were
found with increasing seed broadcasting rates.
On the other hand, raised seed broadcasting
rates have not produced significant yield ad-
vantages either. Rice variety At 362 grown at
the elevated seed broadcasting rate of 200 kg
ha™! in Maha season 2019/20 has nearly dou-
bled the income loss from 1.81 to 3.67%
(table 6). Related results in income loss were
observed during Maha season 2020/21 where
the loss at 200 kg ha' was almost double
compared to 100 kg ha. Rice variety At 307
also trended losing income similarly during
both seasons with raised seeded rates. Don-
garwar et al. (2018) observed similar income
losses with the high rice seed broadcasting
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rates of Maharashtra in India. Therefore, if
there is no yield advantage with higher seed
rates, the lowest seed rate which offers the

realistic yield would be the best for cost effec-
tive rice production while having lowest risk

of prone to pest or disease epidemics.

Table 6: Cost and income losses of with different seed broad casting rates in Maha 2019/20

2019/20 Maha Season

Variety Seed Cost for seed Yield Income level Income Income
rate paddy produc- (Rs./ha) loss (%) loss as ra-
(kg ha™) (Rs./ha) tion tio
(t/ha)
At 362 100 9,000.00 5.50 495,000.00 1.81 1.00
At 362 150 13,500.00 5.00 450,000.00 3.00 1.65
At 362 200 18,000.00 5.45 490,500.00 3.67 2.02
At 307 75 7,500.00 5.00 500,000.00 1.50 1.20
At 307 112.5 11,250.00 4.79 479,000.00 2.34 1.56
At 307 150 150,00.00 4.82 482,000.00 3.11 1.64
2020/21 Maha Season
At 362 100 13,500.00 8.00 1,080,000.00 1.25 1.00
At 362 150 20,250.00 7.51 1,013,850.00 2.00 1.60
At 362 200 27,000.00 7.47 1,008,450.00 2.70 2.16
At 307 75 10,650.00 4.12 585,040.00 1.82 1.00
At 307 112.5 15,975.00 3.92 556,640.00 2.87 1.58
At 307 150 16,875.00 9.95 560,900.00 3.00 1.64

Note: Cost and Income calculated by Sri Lankan rupees (2019/20 Maha At 362 seed paddy price
Rs. 90 / 1 kg, At 307 Rs. 75 / 1 kg 2020/19 Maha At 362 seed paddy price Rs. 135/ 1 kg, At 307

Rs. 142/ 1 kg)

CONCLUSIONS

It can be concluded that increasing of seed
rate does not have any positive impact on
growth or yield of either long grain (At 362)
or intermediate grain (At 307) rice varieties
grown under irrigated conditions. Though rel-
atively low weed density was reported under
high seed rate, it has not set any considerable
impact on the grain yield of rice. Densely
grown rice cultivation might be affected by
fungal diseases causing yield losses like
sheath blight when the environment is favour-
able during some seasons. Considering the
above results irrespective of the seed size 100
kg ha"' seed broadcasting rate can be recom-
mended as the best seed rate for farmer field
cultivation where better weed management
practices are adopted. Finally, the results of

this experiment have reconfirmed that exceed-
ing the recommended seeding rate of DOA
(100 kg ha™) is not effective to get a higher
yield response from paddy under irrigated
condition. Additionally, high seeded rate ap-
plication was recorded the depreciation of
farmer income by two times than recommend-
ed rate of seed sowing due to extra expendi-
tures for seed paddy. However, further studies
are needed to investigate the performance of
different seed rates under rain fed conditions
of Sri Lanka.

AUTHOR CONTRIBUTION

RFH and KHCHK conceptualized and design
the study. RFH, KHCHK and HMSH per-
formed the experiment at Rice Research Sta-
tion and farmer field experiment was per-



12 KUMARA KHCH ET AL : DIFFERENT BROADCASTING RATES IN IRRIGATED RICE FIELDS

formed by KHCHK, RHUG, THNS, and
NTW. KHCHK and RFH analyzed and inter-
pret the data. KHCHK and RFH contributed
in drafting the manuscript.

REFERENCES

Abuzar M.R., G.U. M.S, Sadozai Baloch.,
A.A, Shah Javaid., T., and N. Hussain.
2011. Effect of plant population densi-
ties on yield of maize, The Journal of
Animal and Plant Science. 21(4), 692-
695

Anchal, D. 2017. K, Shekhawat., A.K.
Choudry., S, Sepat., S.S, Rathore., G,
Mahajan., B.S. Chauhan. Weed man-
agement in rice using crop competi-
tiveness - a review. Crop protection
(95), 45-52

Angassa, D. 2017. Effect of sowing method
and seeding rate on yield and yield
components of rainfed rice (Oryza sa-
tiva L.) varieties in Woliso, South-
West Shoa Zone, Ethiopia. Interna-
tional Journal of Applied Agricultural
Sciences. 3(5), 104-110

Baloch, A. W., A. M,Soomro., M. A, Javed.,
M, Ahmed., Bughio., H. R Bughio.,
and Mastoi, N. N. 2002. Optimum
plant density for high yield in rice
(Oryza sativa L.). Asian Journal of
Plant Science, 1 (1), 25-27

Bhowmik, S. K., M. A. R. Sarkar and F. Za-
man. 2012. Effect of spacing and num-
ber of seedlings per hill on the perfor-
mance of aus rice cv. NERICA 1 un-
der dry direct seeded rice (DDSR) sys-
tem of cultivation. Journal of Bangla-
desh Agriculture University. 10 (2):
191-195

Dongarwar, U.R., N, Patke., LN, Don-
garwar., and S.R, Kashiwar. 2018. Ef-
fect of Different Seed Rates on Yield
and Economics of Direct Seeded Rice
in Eastern Vidharbha Zone of Maha-
rashtra, India. International Journal of
Current Microbiology and Applied
Sciences.7 (3): 32-42

El-Dalil, M. A., E. K, Abd-El Ghany., A, El-
Ezz., and A. Fouad. 2017. Yield,
Yield Components and Grain Quality
of Giza 179 Egyptian Rice Cultivar as
Affected by Seeding Rates and Nitro-

gen Levels using Broadcasting Plant-
ing Method. Alexandrian Science and
Extension Journal 38, 707-715

Fertilizer recommendation for paddy cultiva-
tion, Department of Agriculture. Sri
Lanka. 2013.

Gupta. RK, JK, Ladha., S, Singh., R.G,
Singh., M.L. Jat., Y, Saharawat., V.P,
Singh., S.S, Singh., G, Singh., G, Sah.,
M, Gathala., R.K, Sharma., M,S, Gill
Alam Murshad, Mujeeb Ur Rehman
Hafiz, U.P. Singh., Mann., R.A,
Pathak., H, Chauhan., B.S, Bhattachar-
ya. and P.R.K, Malik. 2006. Produc-
tion Technology for direct seeded rice.
Rice- Wheat Consortium for the In-
dogangetic Plains, pp. 16

Haque, M. A., and M. M, Haque. 2016.
Growth, yield and nitrogen use effi-
ciency of new rice variety under varia-
ble nitrogen rates. American Journal
of Plant Sciences, 7 (3), 612-22

Illangakoon, T.K., J.M.N.P. Somarathne.,
K.A.K. Wijseena., C. Kodithuwak-
ku.,M. Perera., C.H. Piyairi. and
W.U.S. Geethika. 2020. Effect of in-
creasing seed rate on growth and yield
of ultra-short age rice verities under
irrigated condition. Annals of Sri
Lanka Department of Agriculture. Pp.
32

International rice research institute, Los
Banos, Philippines Star for Windows
version 2.0.1 IRRI. 2014.

IRRI Knowledge bank. 2020. http:/
www.knowlegebank.irri.org/plant es-
tablish

IRRI Knowledge bank. 2022. http:/
www.knowlegebank.irri.org/plant es-
tablish

Khalifa, A. A., 1.O, El-Rewainy., A. E, Abdel-
Wahab., and A. K. M, Salem. 2005.
Effect of seedling rates and nitrogen
levels on phenology, growth and yield
of Sakha 101 and Sakha 102 rice culti-
vars under broadcast-seeded rate.
Egyptian Journal of Agric. Res, 83
(5B), 435-445

Matsukawa, M., 1.T.O, Kasum, K, Kawakita.,
T. Tanaka. 2015. Farmer perceptions
and management of rice plant hoppers
in Cambodia. JARQ 49 (2), 103-109



Teopical Agricultural Desearch & Lxtension 26 (1): 2023 13

Metwally, T.F., W.E, Gabr and I.M, Hashem.
2017. Growth performance of geno-
types at sub optimal level of nitrogen
fertilizer and affect of rice blast and
white tip nematode diseases. Egyptian
Journal of Plant Production Research
(5),47-74

Mia, M. H. N, M. A. Karim, M. S. Rahman
and M. S. Islam. 1990. Performance
of Nazershail mutants under different
spacing. Bangladesh Journal of Train.
and Dev. 3 (2), 31-34.

Pingali, P.L. and M.W, Rosegrant. 1994.
Confronting the environmental conse-
quences of the green revolution. Pro-
ceedings of the 18th Session of the
International ~ Rice = Commission,
Rome. FAO, Rome, Italy, pp. 59-69

Singh, Y. P., Singh, G., Singh, S. P., Kumar,
A., Sharma, G., Singh, M.K., Mortin,
M. and Johnson, D. E. 2006. Effect of
weed management and crop establish-
ment methods on weed dynamics and
grain yield of rice. Indian Journal of
Weed Science. 38 (1,2): 20-24

Sivaesarajah K., U.R, Sangakkara and S. San-
danam. (1995). Effect of plant densi-
ty, nitrogen and gypsum on yield pa-
rameters of groundnut (Arachis hypo-
gea L.) in regosols of Batticloa dis-
trict, Tropical Agriculture Research
(7), 112-123

Sivasubramaniam, N., Saleem, M., Imthiyas,
M. 2018. Evaluation of the major fac-
tors associated in controlling of brown
plant hopper (Nilaparvata lugens) in
paddy cultivation during its outbreak
in selected divisional secretariats of
the Ampara district of Sri Lanka. Sch
J Agric Vet Science 5 (11):595-600

Rehman, A., Jingdong, L., Chandio, A. A.,
Shabbir, M., Hussain, I. 2017. Eco-
nomic outlook of rice crops in Paki-
stan: a time series analysis (1970—
2015). Financ Innov (3), 13

Tan, W,S., Zengq, W,Z., U.O., Cheng-wen,
L., Zhou, G,J., Wang, ZK., Yin,
L,L. 2007. Analysis of temporal de-
velopment and yield losses due to
Sheath Blight of rice (Rhizoctonia
solani AGl.la). Agricultural Science
in China. 6 (9): 1074-1081

Wu, W., Farooq, S., Fahad, S., Huang, J.
2014. Rice sheath blight evaluation as
affected by fertilization rate and plant
density. Journal of Australasian plant
pathology. (44), 183-189



