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ABSTRACT

The aims of this study was to determine the effects of seeding rate and inter row spacing on yield
and yield components of rice. A field experiment was conducted in Jawi district, Northwestern
Ethiopia during 2023 main cropping season under rain-fed condition. Optimum seeding rate and
proper adjustment of row spacing are the most important factors for higher rice grain yield
production. Therefore the objective of the present study is to determine the optimum seed rate
and inter row spacing. Factorial combinations of three levels of row spacing (20, 25 and 30cm)
and four level of seeding rate (60, 80, 100 and 120 kg ha') were arranged in randomized
complete block design (RCBD) with three replications. ANOVA results revealed that row
spacing, seeding rate and their interaction effect were significantly (P<0.05) influenced, panicle
length, filled grain per panicle, unfilled grain per panicle, straw yield and grain yield.
Generally, the interaction of 20cm inter-row spacing and 120 kg ha' of seeding rate is
recommended to improve rice yield for Jawi district and similar agro-ecologies.
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INTRODUCTION:

Rice (Oryza sativa L.) belongs to the family of Poaceae (Gramineae) and the genous Oryza
(Stein et al., 2018). Rice is one of the most important food crops and is considered as a major
source of calories for more than half of the global population (Carrijo et al., 2017; Liu, 2013). It

is a cereal crop that has been gathered, consumed and cultivated by many people worldwide
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more than 10,000 years relative to any other crop (Onyango, 2014). Asia is the first rice producer
continent in the world, which accounts 589,867,316 tons that share 97.7% of world rice
production (FAOSTAT, 2018).

Rice is an important staple food crop in Africa with a growing demand that poses an economic
challenge for the African continent. Annual rice production in Sub-Saharan Africa (SSA) is
estimated at 14.5 million metric tons (MT), comprising 15% of the region‘s cereal production
(AATF, 2013). This indicates that the region needs to increase production and productivity to fill

the gap between demand and supply created in rice consumption.

In Ethiopia, it is among the important cereal crops grown in different parts of the country as a
food crop. The demand for rice in the country has been increasing dramatically over the last few
years in area coverage and production. Ethiopia has a huge potential in both rain-fed and
irrigated areas for rice production, which is, estimated about thirty million ha (MoARD, 2010;
CSA, 2012). Considering the importance and potential of the crop is important as it has been
recognized by the government as “the new millennium crop of Ethiopia” to attain food security.

However, lack of knowledge on good agronomic practices, use of improper agronomic practices,
soil infertility reduction, rice diseases, drought and low yielding varieties contributed to low
grain yield (Lwezaura et al., 2011; Chuwa et al., 2015). Optimizing seeding rate and row spacing
are the most important factors to increase rice productivity, but most farmers and investors
around study area are using per their own understanding. Therefore the objective of the present
study is to determine the effect of row spacing and seed rate on yield and yield components of

rice in the study area.

MATERIALS AND METHODS:

Description of the study area:

The experiment was conducted in the main cropping season, under rain-fed condition at Jawi
district, North-western Ethiopia during the 2023 to 2024. The latitude and longitude of the
district is 11956’ 24'"and 36° 51’ 09" respectively, and altitude is 1227m above see-level. The soil
is classified as Luvisol and its textural class is clay and pH of the area is 6.5. The average annual
rainfall of the area is 1586.32 mm. The annual minimum and maximum monthly temperature
ranges from 16.4 to 32.5°C, respectively (PARC, 2023).
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Experimental Materials:

Improved variety of rice pawe-1 was used for experiment. In addition, NPS fertilizer and Urea

fertilizer was used for experiment.

Experimental Treatment and Design:

The treatment consisted of four rice seed rates (60, 80, 100, and 120kg per ha) and three inter
row spacing (20, 25 and 30 cm). The experiment was laid out in Randomized Complete Block
Design (RCBD) with three replications. Thus, there were 3x4 =12 treatment combinations

constituting 36 experimental plots.

Experimental procedures:

Fine seed beds were prepared and leveled; each treatment was assigned randomly to the
experimental plots within a block. Then Seeding were done by direct drilling with-in 3-5cm
depth. Urea (170kg) fertilizer is applied in three equal splits, one-third at sowing time, one-third
at tillering (3-4 tillering) stage and the remaining one third at panicle initiation. NPS fertilizer
was applied once at sowing with drilling method at rate of 140 kg ha* (FNRRC, 2018). All other
agronomic practices were done as per recommendations for all treatments. Data were taken from

the central rows.

Crop data collection:

Panicle length(cm): was measured from the node where the first panicle brunch starts to the tip

of the panicle as the average of five randomly taken panicles at harvesting.

Number of filled grains per panicle: was recoded from five panicles in the net plot area

expressed as average number of filled grain per panicle.

Number of unfilled grains per panicle: was recoded from five panicles in the net plot area

expressed as average number of unfilled grain per panicle.
Straw Yield (tha!): was recorded in kg from each plot

Grain yield (tha): was recorded in kg from each plot and adjusting at the standard 12%
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RESULTS AND DISCUSSION:

Numbers of filled grain per panicle

Analysis of variance (ANOVA) revealed that number of filled grain per panicle was significantly

(P<0.05) affected by the main effect of row spacing, seed rate and their interaction.

Number of filled grains per panicle ranged from 107.27 to 135.6 with over all mean of 121.72
grains. The highest number of filed grain per panicle (135.6 grain) was obtained from rice
planted at row spacing of 30cm with 100 kg ha* of seed rate, while the smallest number of filed
grain per panicle (107.27 grain) was gained from 30cm row spacing with 100 kg ha* of seed
rate. The rest all treatment combinations were statistically non-significant. The current result
shows the smallest number of filled grain obtained at narrow spacing and high seed rate, these
might be the presence of high population density which resulted high competition for sun light
and nutrients. Possibly, because at wider row spacing, plants need not compete for light,
nutrients and space for growth and development. The lower number of seeds per spike obtained
at closer spacing could be due to intense competition for light, nutrients and space. The result of
Sultana et al. (2012) stated that significantly higher number of grains per panicle obtained from
25cm row spacing. Similarly, Abaynew et al. (2020) found that the maximum number of filled
grains per panicle obtained from seeding rate of 40 kg ha* and 30em row spacing and Gabra et
al (2013) reported that the highest number of seed per spikes was obtained from 20 cm row

spacing.
Numbers of unfilled grain per panicle

The ANOVA result showed that unfilled grain per panicle was significantly (P<0.05) influenced
by the main effect of seeding rate and its interaction effect, while main effect of row spacing had
non-significant (P<0.05) effect.

The interaction of 120 kg ha* seed rate and 20 cm row spacing gave the maximum number of
unfilled grain per panicle (2) followed by interaction of 100kg*20cm, 60kg*25 cm and
120kg*30 cm with 1.93, 1.87 and 1.8 number of unfilled grain per panicle, while the minimum
number of unfilled grain per panicle (1 grain) was obtained from combination of 80 kg ha™ of
seed rate and 20 cm row spacing. The current result revealed that at high plant density, the
number of unfilled grain per panicle is high these is might be due to high competition for
available resources. Similar result reported by Melkie Tilahun (2017) that the lowest number of

unfilled grain per panicle obtained from 20 cm row spacing. In contrast to the present result,
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Endalkachew Aklilu (2020) found that the lowest number of unfilled grain per panicle was
recorded from 25 cm row spacing.

Straw Yield

The ANOVA revealed that straw yield of rice was significantly (P<0.05) influenced by row

spacing, seeding rate and their interaction effect.

The mean of straw yield ranged from 2.39 to 3.18 t ha with overall mean value of 2.55 t ha™.
The significantly maximum straw yield (3.18 t ha) was observed from row spacing of 20cm and
100 kg ha® of seed rate which statistical par with treatment 20cm with 120 kg ha, 25 cm with
120 kg ha and 20cm with 80 kg ha, while minimum (2.06 t ha) straw yield was observed
from row spacing of 30 and 60 kg ha* of seed rate and with no significant difference followed by
treatment 30 cm*80 kg ha!, 25cm*60 kg ha® and 30cm*100 kg ha™ row spacing and seed rate,

respectively.

It was also explained that increasing seed rates and decreasing row spacing improved straw
yield of rice. Closer spacing increases competition among plants for nutrients, air, light, which
results in weaker plants, mutual shading thus favors more straw yield than grain yield (Sultana et
al., 2012). The lowest spacing might have influenced vegetative growth in terms of plant height
and number of tillers per hill (effective and non-effective tillers) which resulted in increased
straw yield (Zelalem et al., 2019). This result is in harmony with Sewenet Ashebir (2005) and
Ali et al. (2014) who exhibited that as seeding rate increased, correspondingly straw vyield
increased due to higher stand number at crop establishment period. The present result show that

rise in plant straw and biological yield to decrease in row spacing from 30cm to 20cm.

Grain Yield

The result from analysis of variance showed that the main effect of seeding rate, inter-row

spacing, and their interaction were significantly (P<0.05) influenced grain yield of rice.

The maximum grain yield (3.06 t ha™) was obtained from interaction of 120 kg seed rate with 20
cm row spacing followed by 100 kg*20 cm and 80 kg*20 cm with average of 2.99 and 2.92 t ha'*
grain yield, respectively. However, the minimum grain yield (2.36 t ha) was produced from
interaction of 60 kg ha™* of seed rate and 30 cm row spacing followed by 80kg*30cm (2.51 t ha”
1), 60kg*25cm (2.53 t ha'l) and 120kg*30cm (2.56 t ha'l).
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The reason for high grain yield produced from narrow (20 cm) row spacing with high (100 and
120 kg ha') seed rate might be due to the presence of high number of plant per unit area. The
current result, in agreement with result of Zelalem et al. (2019) who observed that seeding rate
and row spacing affected grain yield of rice high significantly. Likewise, the result of Lytle
(2021) indicated that a narrower rice row spacing and high seeding rate increased grain yield of
rice and Megersa et al. (2022) who stated that crop requires giving its optimum yield at
appropriate seed rate and spacing. These results confirm the finding of Abaynew et al. (2020)
recommended that application of 100 kg ha?' seeding rate and 25 cm inter row spacing is

economically feasible for farmers.

Table 1: Interaction effect of Row spacing and Seed rate on yield and yield components of rice

RS*SR PL NFGPP  NUGPP SY GY
20cm*60Kg 19.87def  113.40®®  1.53%® 2.67%¢  2.71%°¢
20cm*80Kkg 19.27f 114.67®  1.00° 2.72%¢ 2. 9pab
20cm*100kg  19.47ef  118.07®®  1.93° 3.182 2.99%
20cm*120kg ~ 20.20def  107.27°  2.00° 3.152 3.06?
25cm*60kg 21.90bc  122.93®  1.87° 2.18° 2.53¢de

25cm*80Kg 20.83cd  120.80%*  1.67%® 2.35%  2.68bcce
25cm*100kg ~ 20.87cd  129.60%®°  1.73% 2.36™  2.88%°
25cm*120kg  20.53de  117.13%*  1.60%° 3.09%  2.45%
30cm*60kg 24.00a 13333  1.67% 2.06° 2.36°
30cm*80kg 22.60b 127.07® 147 2.09° 2.51¢%
30cm*100kg  22.27b 135.60°  1.73% 2.22° 2.75%¢

30cm*120kg  22.67b 120.80%  1.80° 2.55%¢  2.39¢
Mean 21.21 121.72 1.67 2.55 2.70
LSD (0.05) 1.13 9.05 0.49 0.35 0.41
CV (%) 3.14 4.39 17.41 1.72 8.01

NB: NFGPP= number of fertile grain per panicle; NUGPP= number of unfertile grain per panicle; GY=
grain yield;SY=Straw yield; NS= non-significant; CV= coefficient of variation; LSD= least significant
difference; * and ** were level of significant at 1 and 5%, respectively.

CONCLUSION:

The current experimental result shows that seedling rate and row spacing were significantly
influenced panicle length, number of filled and unfilled grain per panicle, straw yield and grain
yield of rice crop. Interaction of 120 kg seed rate and 20 cm row spacing gave the maximum
grain yield (3.06 t ha') which obtained from interaction of 120 kg seed rate and 20 cm row

spacing However, the minimum grain yield (2.36 t ha) was produced on interaction of 60 kg ha”
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! of seed rate and 30 cm row spacing followed by 80kg*30cm (2.51 t ha'l), 60kg*25cm (2.53 t
hat) and 120kg*30cm (2.56 t ha'®).

The result showed that high yield was observed on narrow spacing, with high seed rate this
might be at high plant population density biomass is high which results high grain and straw
yield. So, with some limitations like the experiment is done for only one season at one location
120 kg seed rate with 20 cm inter row spacing is suggested for the study area and similar agro-

ecologies.
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