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Rice (Oryza sativa L.) is a staple food in many 
countries, particularly in Asia, where it is consumed daily 
by billions of people (Paul et al. 2021a, Muthayya et al. 
2014). Bangladesh advantages from agro-ecologically and 
geographically favourable circumstances that facilitate rice 
production (Bell et al. 2018, Akter et al. 2022). Despite 
rice being cultivated on 28.89 million acres of land, the 
annual rice yield of 38.14 million tonnes is considerably 
lower compared to other more advanced rice-producing 
nations (FAO 2022). Bangladesh, has been putting numerous 
efforts such as modern farming technique, high yielding 
rice varieties to increase output and enhance the system 
for producing rice as a whole. 

Moreover, different plant varieties have distinct 
genetic traits that influence growth rate, adaptation to 
specific climates and yield potential, leading to variations 
in overall productivity and quality of produced (Paul 
et al. 2021b, Hasan et al. 2023). Boro rice is the most 
significant contributor to overall rice production (around 
55%), followed by Aman and Aus (BBS 2021). In recent 
time, BRRI Dhan89 and Bangabandhu Dhan100 have 
gained popularity among farmers due to their higher yield 
potential, adaptability, nutrient composition and diverse uses 
(BRRI 2021). Again, fertilizer application of soil is a crucial 
component since it provides essential nutrients to plants, 
promoting healthy growth and higher crop yields (Sabil et 
al. 2023). Nitrogen fertilizer application is indeed crucial 
for rice plants as it plays a significant role in their growth 
and development (Wang et al. 2022). Rice plants have a 
high demand for nitrogen throughout their growth stages. 
Adequate nitrogen supply promotes vigorous vegetative 
growth, leading to increased tiller production, leaf area 
expansion and higher biomass accumulation (Sahoo et 
al. 2022). Therefore, the present study was undertaken 

to evaluate the effect of two Boro rice varieties selection 
and nitrogen fertilizer application on yield contributing 
characteristics, yield and grain protein content of two Boro 
rice varieties.

A study was carried out during 2021–22 at Regional 
Station of Bangladesh Rice Research Institute, Sirajganj, 
Bangladesh to examine the response of two Boro rice 
varieties to nitrogen fertilizer application and their influence 
on yield and protein content. The study comprised of five 
nitrogen levels, viz. 0 (T1), 90 (T2), 120 (T3), 150 (T4) and 
180 (T5) kg/ha and two rice varieties [BRRI dhan89 (V1) 
and Bangabandhu dhan100 (V2)]. The experiment followed 
a completely randomized block design (CRBD) with three 
replications. The field preparation involved ploughing, 
puddling, and leveling before planting seedlings. Forty 
days old seedlings were transplanted with a spacing of 25 
cm × 15 cm and fertilizer applications were done including 
different N doses as per treatment specification, as well as 
recommended TSP, MoP, Gypsum, and ZnSO4 at the rate of 
55, 80, 60, and 6 kg/ha, respectively. Triple super phosphate 
(TSP), muriate of potash (MoP), Gypsum, and ZnSO4 were 
applied at the final stage of land preparation, and three 
equally spaced urea application were made at 15, 30, and 
45 days after transplanting (DAT). Intercultural operations 
were performed as needed throughout the growth stages.

The data collected and compiled for the studied 
parameters were subjected to analysis of variance (ANOVA) 
by computer operated statistix 10. The mean differences 
among treatments were adjudged by Tukey HSD (P<0.05). 
Principal component analysis (PCA) was done using the 
"GGally" and "factoextra" packages (Imran et al. 2023).

SPAD value: Two rice variety along with different N 
fertilizer application levels had substantial influence on 
SPAD value/plant of transplanted Boro rice (Fig. 1A). The 
highest SPAD value/plant (45.42) was found from BRRI 
dhan89 along with 90 kg N/ha at 45 DAT and the lowest 
SPAD value/plant (29.22) was found from Bangabandhu 
dhan100 along with control at 45 DAT. Higher SPAD 
value was obtained from the application of higher level of 
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N. This might be because of the application of N enhance 
photosynthetic performance at all growth stages which 
also might cause a large variation in 
the chlorophyll content (Muhamud et 
al. 2022). 

Yield and yield contributing 
characters: Interaction effects of 
variety and levels of nitrogen fertilizer 
application significantly affected all 
the studied parameters except number 
of non-productive tillers/hill, moisture 
content (%) and harvest index (%) 
(Table 1, Fig. 1B and C). Result of 
this study revealed that BRRI dhan89 
along with 120 kg N/ha produced the 
tallest plant (114.57 cm), number of 
total tillers/hill (12.67) and productive 
tillers/hill (11.67), while Bangabandhu 
dhan100 along with control produced 
the shortest plant (103.47 cm), number 
of total tillers/hill (7.33) and effective 
tillers/hill (7.0) (Table 1). Again, the 
highest number of sterile spikelet/
panicle (24.47) with 13.42% sterility 
were obtained from BRRI dhan89 
along with 180 kg N/ha (Table 1). In 
addition, BRRI dhan89 along with 90 
kg N/ha provided the highest number of 

NITROGEN FERTILIZER APPLICATION IN RICE

Fig. 2	Principal component analysis (PCA) was used to visualize the interactions between 
the nitrogen fertilizer doses and variety.

	 Refer to methodology for Treatment details.

Fig. 1	Interaction effect of variety and nitrogen fertilizer. (A) SPAD value; (B) Grain yield; (C) Fresh straw yield and (D) Protein 
content of transplant Boro rice. Different letters were analyzed by Tukey HSD (P<0.05).

	 Refer to methodology for Treatment details.

panicle/hill (12.23), grains/panicle (167.17), and biological 
yield (26.29 t/ha), while the lowest number of panicle/
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hill (9.1), grains/panicle (131.57), grain yield (4.66 t/ha), 
fresh straw yield (6.12 t/ha) and biological yield (10.91 
t/ha) were recorded in BRRI dhan89 along with control 
(Table 1). Furthermore, the highest grain yield (9.11 t/
ha) and fresh straw yield (17.17 t/ha) were obtained from 
BRRI dhan89 along with 90 kg N/ha, and the lowest grain 
yield (4.66 t/ha) and fresh straw yield (6.12 t/ha) were 
recorded BRRI dhan89 along with control (Fig. 1B and 
C). A similar result by the study of Chhanda et al. (2021) 
also upholds the current experiment. This might be because 
of the varietal differences due to heredity or major varietal 
characters (Chamely et al. 2015). In a study of similar 
kind, Mrudhula et al. (2020) also found that capability of 
N probably favoured the cellular activity during panicle 
initiation and development that led to increase yield 
and yield contributing characters. Data also showed that 
application of N fertilizer more or less than 90 kg/ha  
increased the sterility percentage or hamper the grain 
formation which ultimately results in decreased yield/ha. 

Nitrogen and grain protein content: Interaction of 
variety and nitrogen fertilizer levels exerted a significant 
influence on N and grain protein content of transplant Boro 
rice (Table 1, Fig. 1D). The highest N content (1.48%) was 
reported from BRRI dhan89 along with 90 kg N/ha and the 
lowest N content (0.90%) was testified in Bangabandhu 
dhan100 along with control (Table 1). Again, the highest 
protein content (9.24%) was detected from BRRI dhan89 
along with 90 kg N/ha and the lowest value (5.63%) was 
identified from Bangabandhu dhan100 along with control 
(Fig. 1D). In earlier study stated that, increasing the N 
fertilizer level will increase N content, grain protein and 
component protein content of rice (Zhu et al. 2017). Present 
study also suggested that nitrogen and protein content of 
grain lowered if N fertilizer application rate increased or 
decreased than 90 kg/ha, because in this case, rice plant 
did not get the optimum amount of N which ultimately 
affected the grain quality.

Nitrogen fertilizer doses-varieties interaction 
measurement using principal component analysis (PCA): 
A principal component analysis (PCA) was carried out to 
assess the interactions between the nitrogen fertilizer doses 
and varieties (Fig. 2). According to the positive and negative 
values of PC1 and PC2, PCA scores split ten combination 
of nitrogen fertilizer doses and varieties. The PC1 and PC2 
together displayed 72.86% of the data variability across 
the nitrogen fertilizer doses and varieties and all of the 
rice components that were examined. PC1 demonstrated 
50.59% data variability in this case and separated V1×T2, 
V1×T3, V1×T4, and V1×T5, from V1×T1, V2×T1, V2×T2, 
V2×T3, V2×T4, and V2×T5 for their positive and negative 
PC scores, respectively. Aside from that, PC2 displayed 
22.27% data variability.

SUMMARY

The present study carried out during 2021–22 at 
Regional Station of Bangladesh Rice Research Institute, 
Sirajganj, Bangladesh showed combined cultivation of 
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BRRI dhan89 along with 90 kg N/ha fertilizer application 
provided the highest panicle/hill, grains/panicle, grain yield, 
fresh straw yield and biological yield in Boro season. So, 
in order to get the better grain yield, BRRI dhan89 to be 
cultivated along with 90 kg N/ha fertilizer application may 
be recommended for cultivation in Boro season.
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