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 An investigation was carried out at the Agronomy Field Laboratory, Bangladesh Agricultural 

University to inspect the effect of vermicompost based nitrogen management and plant  

spacing on the yield performance of short duration transplant Aus rice (cv. Parija). The study 

comprised three spacing viz. 20 cm × 20 cm, 20 cm × 15 cm and 20 cm × 10 cm, and five nitro-

gen management viz. no nitrogen, 75 kg N ha-1, 55 kg N ha-1 + vermicompost @1.25 t ha-1, 35 

kg N ha-1 + vermicompost @2.5 t ha-1 and vermicompost @5 t ha-1. The experiment was laid out 

in a Randomized Complete Block Design with three replications. At harvest, both the spacing 

of 20 cm × 20 cm and 20 cm × 15 cm produced the tallest plants, the highest number of total 

tillers hill-1 and effective tillers hill-1. The highest grain yield (3.59 t ha-1) was recorded in 20 cm 

× 15 cm spacing which was at par with the grain yield (3.52 t ha-1) in 20 cm × 10 cm spacing. 

The 20 cm × 10 cm spacing also produced the highest straw yield (4.88 t ha-1) and biological 

yield (8.40 t ha-1). The lowest grain, straw and biological yields were recorded at the wider 

spacing of 20 cm × 20 cm. In contrast, the highest grain yield (3.79 t ha-1), straw yield (4.99 t  

ha-1) and biological yield (8.79 t ha-1) were found in 75 kg N ha-1 which was as good as the 

yields of 55 kg N ha-1 N+ vermicompost @1.25 t ha-1. The highest number of total tillers hill-1 

(14.11) and effective tillers hill-1 (12.67) were found in the interaction effect of 20 cm × 20 cm 

spacing with 75 kg N ha-1. The interaction between 20 cm × 15 cm and 55 kg N ha-1 N+ ver-

micompost @1.25 t ha-1 gave the highest grain yield (4.58 t ha-1), straw yield (5.71 t ha-1) and 

biological yield (10.29 t ha-1). The lowest grain yield (2.03 t ha-1), straw yield (3.49 t ha-1) and 

biological yield (5.52 t ha-1) were found in the interaction between 20 cm × 20 cm and no nitro-

gen. Therefore, usage of 20 cm × 15 cm spacing fertilized with 55 kg N ha-1 + vermicompost 

@1.25 t ha-1 appeared as the promising practice of transplant Aus rice cv. (Parija) cultivation. 
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INTRODUCTION 

 

Rice (Oryza sativa) is the most dominating cultivated cereal crop 

in Bangladesh. Besides, it is the staple food for more than two 

billion Asian people and four hundred millions of people in  

Africa and Latin America (IRRI, 2010). Rice sector contributes 

one-half of the agricultural GDP and one-sixth of the national 

income in Bangladesh. There are three distinct rice seasons i.e., 

Aus, Aman and Boro in Bangladesh, which are cultivated during 

the period of April to July, August to December and January to 

May, respectively. Despite the favorable edaphic and climatic 

condition for year round rice cultivation in Bangladesh, the yield 

of this crop is much below the potential level. Both the area 

(1.09 million ha) and yield (2.52 t ha-1) of Aus rice are very low 
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compared with other two seasons (BBS, 2020). Recently, a short 

duration transplant Aus rice namely, Parija has been popular in 

Northern part of Bangladesh as it can be grown during the off 

season in between Boro and Aman rice to keep the rice produc-

tion in an increasing trend towards ensuring food security  

despite the adverse impacts of climate change. The yield of 

transplant Aus rice might be increased with improved agronomic 

practices viz. proper planting spacing, nutrient management etc.   

The efficient nutrient management increases crop yield and at 

the same time reduces fertilization cost (Sapkota et al., 2021). 

Soil fertility status of Bangladesh is gradually declining. Most of 

the soil of Bangladesh has organic matter less than 1.5% and, in 

many cases, it is less than 1% (BARC, 2005). Use of fertilizer is 

an essential component of modern farming (Prodhan, 1992) but 

extensive and improper use of chemical fertilizers in the soil 

causes soil degradation in an alarming level. Since vermicompost 

provides essential plant nutrient elements, increases cation 

exchange capacity and improves water holding capacity, it has 

been used as soil additive to decrease the practice of mineral 

fertilization (Tejada and Gonzalez, 2009). It not only increases 

the yield of rice but can also substitute chemical fertilizer to 

some extent (Sharma et al., 2008; Guera, 2010, Ray et al., 2015 

and Biswas et al., 2016). Nitrogen is an essential macro element 

which is being wasted in many ways in the field. Plants growth is 

seriously hampered when lower dose of nitrogen is applied and 

drastically reduced grain yield (Ray et al., 2015). Application of 

vermicompost with chemical fertilizers can maximize the yield 

of rice (Mahmud et al., 2016). 

Plant spacing is an important factor which plays a significant 

role on growth, development and yield of rice (Paul et al., 2017). 

It directly affects normal physiological activities through intra-

species competition (Halder et al., 2018) and provides scope to 

the plants for efficient utilization of solar radiation and nutrients 

(Paul et al., 2017). Proper spacing supports the plants to uptake 

more nutrients from the soil. It may help to receive maximum 

LAI and light interceptions which facilitate efficient photosyn-

thesis and ultimately yield of rice (Bhowmik et al., 2012; Anwar 

et al., 2011; Jahan et al., 2017). Management of optimum plant 

density may lead to increase the grain yield of transplant Aus 

rice. Therefore, it is essential to find an appropriate package of 

agronomic practices for successful cultivation and yield maximi-

zation of transplant Aus rice. Apart from traditional manage-

ment practices, a suitable combination of vermicompost based 

nitrogen management with proper plant spacing is necessary for 

yield boosting. Keeping these particulars in mind, the present 

research was designed and conducted to study the impact of 

vermicompost based nitrogen management and plant spacing 

on the yield performance of short duration transplant Aus rice 

(cv. Parija). 

 

MATERIALS AND METHODS 

 

Experimental site and design  

The research was conducted at the Agronomy Field Laboratory, 

Bangladesh Agricultural University, Mymensingh during April to 

July of the year. This experimental site was located at 24°75´ N 

latitude and 90°50´E longitude having an elevation of 18m. The 

site belongs to the Sonatala series of Old Brahmaputra Flood-

plain Agroecological Zone (AEZ-9) having non -calcareous dark 

grey floodplain soils (UNDP and FAO, 1988; Islam et al., 2011). 

The field was medium high land having sandy loam soil with pH 

6.8. The experiment comprised three plants spacing viz., 20 cm × 

20 cm, 20 cm × 15 cm and 20 cm × 10 cm and five vermicompost 

based nitrogen management viz. no nitrogen, 75 kg N ha-1, 55 kg 

N ha-1 + vermicompost @1.25 t ha-1, 35 kg N ha-1 + vermicom-

post @2.5 t ha-1, and vermicompost @2.5 t ha-1. The experiment 

was laid out in a Randomized Complete Block Design with three 

replications. The size of the unit plot was 10.0 m2 (4 m × 2.5 m) 

and the spaces between blocks and plots were 1m and 0.5 m, 

respectively. 

 

Variety selection and land preparation  

Parija, a short duration local Aus rice variety was selected for this 

experiment. Life span of Parija rice is around 90 days with an 

average yield 3.5 t ha-1. The germinated seeds were broadcasted 

on a well-prepared nursery bed on April 20th. The land was pre-

pared by ploughing and cross ploughing with a country plough 

and subsequently levelled by laddering. All weeds and stubble 

were removed from the land. The field was finally prepared and 

the plots were laid out on May 10th. At the time of final land 

preparation, each unit plot was fertilized with different levels of 

vermicompost and other fertilizers as per treatments. A basal 

dose each of triple super phosphate, muriate of potash, gypsum 

and zinc sulphate were applied @ 90, 60, 38 and 8 kg ha-1,  

respectively. The vermicompost were thoroughly mixed with 

the soil. Nitrogen fertilizer in the form of urea was applied as per 

treatment used in the experiment in two equal splits at 10 DAT 

and 30 DAT. All the plots were transplanted maintaining 3  

different plants spacing on May 12th. Intercultural operations 

were done for ensuring and maintaining normal growth of the 

crop when necessary. 

 

Sampling, harvesting and processing 

The crop was harvested at full maturity. The date of harvesting 

was confirmed when 90% of the grain became golden yellow in 

color. Five hills (excluding border rows) were randomly selected 

from each unit plot to record necessary data on yield contrib-

uting descriptors such as plant height, number of total tillers  

hill-1, effective tillers hill-1, panicle length, grains panicle-1, sterile 

spikelets panicle-1 and 1000-grain weight. After sampling, a  

harvest area of central 1 m × 1 m was selected from each unit 

plot. The harvested crops of each plot were separately bundled, 

properly tagged and brought to threshing floor. The grains were 

threshed, cleaned and sun dried to moisture content of 14%. 

Straws were also dried properly. Finally grain and straw yields 

plot-1 were recorded and converted to t ha-1. Harvest index (%) 

was calculated with the following formula: 

 

 

 



544 

 

Shubroto Kumar Sarkar et al. /Arch. Agric. Environ. Sci., 6(4): 542-547 (2021) 

Statistical analysis of data 

Data were analyzed statistically using “Analysis of Variance” 

technique and differences among treatments means were  

adjudged by Duncan’s Multiple Range Test (DMRT) (Gomez and 

Gomez, 1984). 

 

RESULTS AND DISCUSSION 

 

Effect of vermicompost based nitrogen management  

Vermicompost based nitrogen management exerted significant 

influence on yield components and yield of transplant Aus rice 

(cv. Parija) except panicle length, sterile spikelets panicle-1 and 

1000-grain weight (Table 1). The highest plant height (117.90 

cm) was recorded at 75 kg N ha-1 which was statistically identi-

cal to 55 kg N ha-1 + Vermicompost @1.25 t ha-1 and the shortest 

plant was found in no nitrogen treatment. The nitrogen from 

both the vermicompost and urea induced the maximum vegeta-

tive growth of rice. Sarkar et al. (2014), Jisan et al. (2014) and 

Biswas et al. (2016) also found the highest plant height in higher 

nitrogen containing nutrient management treatment during 

their studies. The highest number of total tillers hill-1 (11.59), 

effective tillers hill-1 (10.07) were obtained in 75 kg N ha-1 and 

the lowest value was recorded at vermicompost @ 5 t ha-1. The 

rapid release of nitrogen from the chemical fertilizer enhanced 

the tillering of rice plant. The increase in number of tillers hill-1 

might be due to vital role of nitrogen in cell division 

(Hasanuzzaman et al., 2010). The highest number of grains pani-

cle-1 (125.40) was observed in 55 kg N ha-1 + vermicompost 

@1.25 t ha-1 while the lowest value (117.90) was found in 75 kg 

N ha-1 (Fig. 1). The highest grain yield (3.79 t ha-1), straw yield 

(4.99 t ha-1) and biological yield (8.79 t ha-1) were found in 75 kg 

N ha-1 which was as good as the yield in 55 kg N ha-1 + ver-

micompost @1.25 t ha-1. The lowest grain yield (2.78 t ha-1) and 

biological yield (6.84 t ha-1) were recorded in no nitrogen (Fig. 2, 

Table 1). Paul et al. (2017) found the highest yield of T. Aus rice 

applying 70 kg N ha-1. Significant increase in rice grain yield 

through application of NPK fertilizers were observed by Satya-

narayana et al. (2002). Sarkar et al. (2014); Biswas et al. (2016); 

Paul et al. (2019) found the highest rice grain yield when chemi-

cal fertilizers were combined with the organic manures. Among 

different combinations of manure application, vermicompost 

influenced the grain yield and quality better by improved plant 

growth and nutrient uptake (Taheri et al., 2018). The highest 

(45.85) and lowest (39.42) harvest index were recorded in 35 kg 

N ha-1 + Vermicompost @ 2.5 t ha-1 and Vermicompost @ 5 t  

ha-1, respectively. Kirttania et al., 2013; Jisan et al., 2014 and Ray 

et al., 2015 observed harvest index varied due to application of 

different level of nitrogen. This might be occurred due to  

nitrogen had ultimate effect on grain yield and straw yield.  

Harvest index mainly depend on grain yield and straw yield.  

Table 1. Effect of vermicompost based nitrogen management on yield and yield contributing characters of short duration transplant 
Aus rice (cv. Parija). 

Fertilizer  
doses 

Plant 
height 

(cm) 

No. of  
total tillers 

hill-1 

No. of  
effective 

tillers hill-1 

Panicle 
length 

(cm) 

Sterile 
spikelets 
panicle-1 

1000 grain 
weight 

(gm) 

Straw 
yield        

(t ha-1) 

Biological 
yield 

  (t ha-1) 

Harvest 
index (%) 

N0 107.30 c 9.85 b 8.33  c 22.14 13.34 21.31 4.05 b 6.84 d 40.29bc 

N1 117.60 a 11.59 a 10.07 a 21.97 14.11 21.41 4.99 a 8.79 a 43.15ab 

N2 117.90 a 10.92 a 9.11 b 22.48 13.39 21.27 4.93 a 8.63 a 42.84ab 

N3 113.30 b 11.33 a 9.74  a 22.12 13.73 21.37 3.96 b 7.32 c 45.85a 

N4 113.10 b 8.33  c 7.07 d 22.15 13.65 21.33 4.85 a 8.04b 39.42c 

LSD0.05 2.97 0.98 0.57 0.38 0.67 0.21 0.15 0.38 3.05 

Sx̄  1.03 0.34 0.20 0.13 0.23 0.07 0.05 0.13 1.05 

Level of  
significance 

** ** ** NS NS NS ** ** ** 

CV (%) 2.70 9.78 6.69 1.78 5.11 1.04 3.50 5.00 7.46 

** = Significant at 1% level of probability, NS = Not significant;N0 = No nitrogen, N1= 75 kg N ha-1, N2 = 55 kg N ha-1 + vermicompost @1.25 t ha-1, N3 = 
35 kg N ha-1 + vermicompost @2.5 t ha-1, N4= vermicompost @5 t ha-1. 

Figure 1. Effect of vermicompost based nitrogen  
management on number of grains panicle-1. 

Figure 2. Effect of vermicompost based nitrogen management 
on number of grain yield-1. 
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Effect of plant spacing  

Most of the yield contributing characters and yield of transplant 

Aus rice (cv. Parija) were significantly influenced by plant spac-

ing (Table 2). The highest plant height (116 cm) and number of 

total tillers hill-1 (11.13) were found in 20 cm × 20 cm spacing 

which was statistically similar with that of 20 cm × 15 cm spac-

ing. The 20 cm × 15 cm spacing also gave the highest effective 

tillers hill-1 (9.51) while the lowest plant height (110.9 cm), total 

tillers hill-1 (9.09) and effective tillers hill-1 (7.68) were recorded 

in 20 cm × 10 cm spacing. Wider spacing produced higher num-

ber of effective tillers hill-1, where the plant could exploit more 

sunlight for photosynthesis resulting in the accumulation of 

more carbohydrate, thereby increasing the number of effective 

tillers hill-1. Wider spacing of planting produced the longest 

plant stature and the highest number of tillers as recorded by 

Roy et al., 2018; Shel et al., 2019; Jahan et al., 2017; Salahuddin 

et al., 2009. The highest number of grains panicle-1 (123.20) was 

recorded at 20 cm × 10 cm spacing followed by 20 cm × 15 cm 

(Fig. 3). The highest grain yield (3.59 t ha-1) was recorded in 20 × 

15 cm spacing which was statistically similar with that (3.52 t  

ha-1) of 20 × 10 cm spacing (Fig. 4). Rahman et al. (2007) also 

found the highest grain yield from 20 cm × 15 cm spacing. The 

highest straw yield (4.88 t ha-1) and biological yield (8.40 t ha-1) 

were obtained at the closer spacing of 20 cm × 10 cm followed 

by 20 cm × 15 cm. It might be due to the fact that the closer row 

spacing provided highest grain yield and straw yield which re-

sulted in the highest biological yield (Paul et al., 2017; Halder et 

al., 2018). The lowest grain yield (2.98 t ha-1), straw yield (4.16 t  

ha-1) and biological yield (7.14 t ha-1) were recorded at the wider 

spacing of 20 cm × 20 cm. Similar result were also observed by 

Saha et al. (2020) and Paul et al. (2017). Plant spacing did not 

have any significant effect on panicle length (cm), sterile spike-

lets panicle-1, 1000-grain weight (g) and harvest index (%) of 

transplant Aus rice (cv. Parija).  

Shubroto Kumar Sarkar et al. /Arch. Agric. Environ. Sci., 6(4): 542-547 (2021) 

Table 2. Effect of plant spacing on yield and yield contributing characters of short duration transplant Aus rice (cv. Parija). 

Plant spacing 
Plant 

height 
(cm) 

No. of total 
tillers hill-1 

No. of  
effective 

tillers hill-1 

Panicle 
length 

(cm) 

Sterile 
spikelets 
panicle-1 

1000 
grain 

weight (g) 

Straw 
yield        

(t ha-1) 

Biological 
yield         

(t ha-1) 

Harvest 
index 

(%) 

20 cm × 20 cm 116.0 a 11.13 a 9.40 a 22.09 13.57 21.35 4.16 c 7.14 b 41.60 

20 cm × 15 cm 114.6 a 11.00 a 9.51 a 22.23 13.65 21.38 4.64 b 8.23 a 43.61 

20 cm × 10 cm 110.9 b 9.09 b 7.68 b 22.20 13.70 21.29 4.88 a 8.40 a 41.72 

LSD0.05 2.30 0.76 0.44 0.30 0.52 0.17 0.12 0.30 2.36 

Sx ̄  0.79 0.26 0.15 0.10 0.18 0.06 0.04 0.10 0.82 

Level of  
significance 

** ** ** NS NS NS ** ** NS 

CV (%) 2.70 9.78 6.69 1.78 5.11 1.04 3.50 5.00 7.46 

** = Significant at 1% level of probability, NS = Not significant. 

Table 3. Effect of interactions between plant spacing and vermicompost based nitrogen management on yield and yield contrib-
uting characters of short duration transplant Aus rice (cv. Parija). 

Vermicompost 
& N doses × 
Plant spacing 

Plant 
height 

(cm) 

No. of total 
tillers hill-1 

No. of  
effective 

tillers hill-1 

Panicle 
length 

(cm) 

Sterile 
spikelets 
panicle-1 

1000 grain 
weight 

 (g) 

Straw 
yield        

(t ha-1) 

Biological 
yield 

  (t ha-1) 

Harvest 
index (%) 

N0S1 107.9 8.44efg 6.77e 22.32 13.20 21.23 3.49h 5.52g 36.84cd 

N1S1 119.8 14.11a 12.67a 21.84 14.18 21.53 4.62e 7.89de 41.48abc 

N2S1 120.3 11.78bc 9.11cd 22.50 13.02 21.23 3.98g 7.01f 43.24ab 

N3S1 115.1 11.22bc 9.89c 21.73 13.84 21.43 3.79g 7.04f 46.17ab 

N4S1 116.7 10.11cde 8.55d 22.04 13.62 21.30 4.92d 8.23de 40.28bc 

N0S2 111.4 10.11cde 8.44d 21.95 13.31 21.53 3.87g 6.77f 42.54abc 

N1S2 117.8 10.44cd 8.99cd 22.22 13.98 21.40 5.43b 9.38b 42.12abc 

N2S2 120.7 12.55ab 11.22b 22.60 13.29 21.17 5.71a 10.29a 44.50ab 

N3S2 110.8 13.78a 11.89ab 22.38 14.22 21.47 3.82g 6.89f 44.58ab 

N4S2 112.3 8.11fg 7.00e 22.00 13.47 21.33 4.33f 7.79e 44.30ab 

N0S2 102.7 11.00bc 9.77c 22.13 13.51 21.17 4.8de 8.21de 41.49abc 

N1S3 115.1 10.22cde 8.55d 21.87 14.18 21.30 4.92d 9.08bc 45.85ab 

N2S3 112.7 8.44efg 7.00e 22.34 13.84 21.40 5.08cd 8.58cd 40.77abc 

N3S3 114.0 9.00def 7.44e 22.25 13.11 21.20 4.26f 8.03de 46.81a 

N4S3 110.2 6.78g 5.66f 22.42 13.85 21.37 5.30bc 8.08de 33.69d 

LSD0.05 5.14 1.70 0.99 0.66 1.17 0.37 0.26 0.66 5.28 

Sx ̄  1.78 0.59 0.34 0.23 0.40 0.13 0.09 0.23 1.82 

Level of  
significance 

NS ** ** NS NS NS ** ** ** 

CV (%) 2.70 9.78 6.69 1.78 5.11 1.04 3.50 5.00 7.46 

** = Significant at 1% level of probability, NS = Not significant; N0 = No nitrogen, N1= 75 kg N ha-1, N2 = 55 kg N ha-1 + Vermicompost @1.25 t ha-1, N3 

= 35 kg N ha-1 + Vermicompost @2.5 t ha-1; N4= Vermicompost @5 t ha-1; S1 = 20 cm × 20 cm,   S2 = 20 cm × 15 cm,   S3 = 20 cm × 10 cm. 
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Interaction effect of spacing and vermicompost based nitrogen 

management  

The interaction effect of spacing and vermicompost based nitro-

gen management was significant on contributing descriptors 

yield and yield of transplant Aus rice (cv. Parija) except plant 

height, panicle length, sterile spikelets panicle-1 and 1000-grain 

weight (Table 3). The highest number of total tillers hill-1 (14.11) 

and effective tillers hill-1 (12.67) was found in the combination of 

20 × 20 cm spacing and 75 kg N ha-1 which was statistically iden-

tical to 20 × 15 cm spacing with 35 kg N ha-1 + vermicompost 2.5 

t ha-1. The highest grain panicle-1 (126.2) was found in 20 cm × 

15 cm spacing with 75 kg N ha-1 + vermicompost 1.25 t ha-1 

which was at par with both the spacing (20 × 20 cm and 20 × 10 

cm) combination with 75 kg N ha-1 + vermicompost 1.25 t ha-1 

and the lowest value was observed in the treatment combina-

tion of 20 × 20 cm spacing and 75 kg N ha-1 (Fig. 5). The result of 

interaction between 20 cm × 15 cm and 75 kg N ha-1 +  

vermicompost @1.25 t ha-1 showed superiority in terms of grain 

yield (4.58 t ha-1) (Fig. 6), straw yield (5.71 t ha-1) and biological 

yield (10.29 t ha-1) of T. Aus rice (Table 3). The highest yields in 

that treatment were due to the cumulative effect of higher num-

ber of effective tillers hill-1and the highest grain panicle-1. 

Mahmud et al., 2016 observed that application of the combina-

tion of vermicompost with chemical nitrogenous fertilizer gave 

the maximum yield the highest effective tillers hill-1, flag leaf 

length, panicle length, filled grains panicle-1 and 1000-grain 

weight. Similar trend was also reported by Paul et al. (2017); 

Laila et al. (2020). On the other hand, the lowest grain yield (2.03 

t ha-1), straw yield (3.49 t ha-1) and biological yield (5.52 t ha-1) 

were found in the interaction between 20 cm × 20 cm spacing 

with no nitrogen. The highest harvest index was found in 20cm 

× 10 cm spacing with 35 kg N ha-1 + vermicompost @2.5 t ha-1 

but the lowest harvest index was found in the same spacing with 

vermicompost @5 t ha-1. 

 

Conclusion 

 

Better performance of the yield contributing descriptors i.e., 

number of total tillers hill-1, effective tillers hill-1 and grains pani-

cle-1 was observed when the crop was transplanted maintaining 

the spacing of 20 cm × 15 cm and fertilized with 55 kg N ha-1 + 

vermicompost @1.25 t ha-1, which resulted in the highest grain 

and straw yield. Therefore, use of 20 cm × 15 cm spacing and 55 

kg N ha-1 + vermicompost @1.25 t ha-1 might be recommended 

for maximizing the yield of short duration transplant Aus rice 

(cv. Parija). 
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Figure 3. Effect of plant spacing on number of grain panicle-1. Figure 4. Effect of plant spacing on grain yield (t ha-1). 

Figure 5. Interaction effect of vermicompost based on 
nitrogen management and plant spacing on number of 
grain yield ha-1. 

Figure 6. Interaction effect of vermicompost based on 
nitrogen management and plant spacing on number gains 
panicle-1. 
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