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SUMMARY 

 

The upland rice cultivar Situ Bagendit, developed in Indonesia, is well-known for drought tolerance, 

rapid growth, high yield, and palatability. This study assessed its productivity under different 

fertilization treatments during the rainy season in an Oldeman's E climate zone (3–4 wet months with 

≥200 mm rainfall, followed by prolonged drought). Research began from October 15, 2022, until 

January 25, 2023, at the Class-1 Climatology Station, North Sumatra, Indonesia. A non-factorial 

randomized complete block design comprised four fertilization treatments (0%, 33%, 66%, and 100% 

of recommended N, P, K, and SiO₂ doses) and three replications. Fertilization treatments did not 

significantly affect plant height, nutrient uptake, tiller count, root volume, dry weight, generative-

phase shoot dry weight, harvesting, flowering age, and production. However, the 100% dose (1.11 g 

N, 0.55 g P, 0.27 g K, and 2.55 g SiO₂ per plant) yielded the highest averages for root volume and dry 

weight, vegetative-phase shoot dry weight, filled grain weight, and reduced unfilled grain weight. This 

study highlights Situ Bagendit's strong adaptability in the Oldeman's E climate, demonstrating its 

potential for upland rice cultivation in such conditions. 

 

Keywords: Upland rice cultivar Situ Bagendit, climate zone, fertilizers, phenology, growth and yield 

traits 

 

Key findings: The upland rice Situ Bagendit variety demonstrated significant drought tolerance and 

rapid growth in Oldeman's climate zone E. By applying 100% recommended doses of nitrogen, 

phosphorus, potassium, and silica, these considerably improved the growth and yield traits. 
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INTRODUCTION 

 

Climate is one of the determining factors in 

achieving optimal plant growth and production. 

The Oldeman's climate classification is a widely 

applied method in the agriculture sector in 

Indonesia (Aldiansyah and Risna, 2023). 

Oldeman's system classifies the climate by 

using rainfall elements as a basis for 

distinguishing one climate class from another. 

In Oldeman's classification, a wet month is a 

month with a total cumulative rainfall equal to 

or more than 200 mm/month. However, a dry 

month is a month with a total cumulative 

rainfall of less than 100 mm/month. The humid 

month is a month with a total rainfall of 100–

200 mm/month (Estiningtyas et al., 2024). 

Oldeman's dry climate Zone E occurs in areas 

with fewer than three rainy months, based on 

the water needs of rice plants. However, the 

classification system has a structure based on 

the number of consecutive wet and dry 

months.  

The Oldeman's classification system 

application is highly effective in categorizing 

agricultural climate (Harahap et al., 2022). The 

Oldeman's climate classification revealed Deli 

Serdang Regency has climate types C1, D1, 

D2, E2, and E3, with a recent shift to types D 

and E. Type D has 3–4 wet months, while Zone 

E has only 0–2 wet months. In Zone E, the 

cultivation relies on considering the crop type 

and its planting time. Groundwater represents 

a critical water source for crop plants, 

especially during the drought period, with 

continuous groundwater availability widely 

associated with the ecological refugia (Glanville 

et al., 2023) and the morphophysiological 

variations and expression of transcription 

factors (Salsinha et al., 2024). Situ Bagendit, a 

drought-tolerant upland rice variety, faces 

water scarcity and nutrient limitations in Zone 

E, which can reduce soil moisture, nutrient 

uptake, and yield potential (Sadok et al., 

2020). However, this variety can also adapt to 

lowland rice fields, making it suitable for both 

upland and irrigated conditions. Under optimal 

conditions, Situ Bagendit can yield 5–6 t/ha, 

but in dryland conditions, its yields typically 

range from 3–5 t/ha (Karman et al., 2021). 

In cultivated rice, fertilization 

significantly influences grain yield; however, 

inappropriate application can negatively impact 

organisms and the environment (Zhao et al., 

2021). Nitrogen (N), phosphorus (P), and 

potassium (K) are essential macro-elements 

for enhancing rice growth; N promotes 

vegetative development, P aids root formation, 

energy transfer, and rice production 

(Rakotoson et al. 2022), and K boosts disease 

resistance (Tripathi et al., 2022). Additionally, 

rice is a silicon (Si) accumulator, requiring 

larger amounts of Si for optimal growth and 

production (Al-Sahmani and Al-Juthery, 2021; 

Syamsiyah et al., 2023). Silicon integration 

into cell walls increases rigidity and provides 

physical protection against microbial infections 

and herbivores (Wan et al., 2023). Rice plants 

can accumulate Si (0.1% to 10%) as per their 

dry weight; however, it significantly varies by 

species (Kuhla et al., 2021). 

 This study commenced during the rainy 

season in an Oldeman-E climate zone, with 

typical characteristics of a short rainy season 

and a long dry period. Although water 

availability was sufficient during the research 

period, nutrient dynamics in such climates can 

still incur effects from factors like leaching due 

to heavy rainfall or reduced microbial activity 

during drier months. Understanding the 

response of upland rice to N, P, K, and Si 

fertilization in this climatic condition is crucial 

for optimizing nutrient management and 

ensuring sustainable productivity. 

Silicon, though not essential for plant 

growth, enhances drought resistance in rice by 

improving water relations, nutrient uptake, and 

stress tolerance (Irfan et al., 2023). Silicon 

application during the reproductive stage 

optimizes the nutrient uptake and improves 

agronomic parameters in rice (Dorairaj et al., 

2020). Exogenous silicon application is a 

promising method to improve environmental 

adaptation and grain yield in rice cultivation 

(Singh et al., 2020). These findings highlighted 

the importance of silica fertilization in 

enhancing rice productivity and stress 

tolerance. Exploring the potassium use 

efficiency has also progressed in the maize and 

wheat cropping systems (He et al., 2022). A 
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thorough understanding of the correct 

fertilization can considerably contribute to 

increased productivity with good quality in rice. 

Rice cultivation success depends on the 

climate, soil, and plant interactions. The 

promising study aimed to develop an efficient 

upland rice system for dry lands using the rice 

Situ Bagendit variety. The fertilizer treatments 

N, P, K, and SiO₂ incurred assessment to 

investigate the phenology of vegetative and 

generative growth and improve rice 

adaptability and productivity through field trials 

during the rainy season at the Oldeman's dry 

climate zone E.  

 

 

MATERIALS AND METHODS 

 

Experimental procedure 

 

The presented research transpired at the 

Meteorology and Geophysics Agency's Class-1 

Climatology Station, North Sumatra Province, 

Indonesia, approximately 20 masl (3°37′14″ 

N, 98°42′53″ E). The study ran from October 

15, 2022, to January 25, 2023, during the 

rainy season. Weather data included rainfall, 

air temperature, humidity, solar radiation 

intensity, and sunlight duration, collected from 

the station's equipment park. 

 This study employed a non-factorial 

randomized complete block design with three 

replications to assess the effects of different 

fertilizer treatments on the upland rice Situ 

Bagendit variety. Four applied treatment levels 

comprised P4 (control with basic fertilizer 

only), P3 (33% of the recommended dose), P2 

(66% of the recommended dose), and P1 

(100% of the recommended dose) for N, P, K, 

and SiO₂ fertilizers. The nitrogen source was 

urea, phosphorus came as the triple 

superphosphate (TSP), potassium as the 

potassium chloride (KCl), and silicon as a 

granular SiO₂ fertilizer. Fertilizer application 

occurred at specific growth stages: applying 

TSP, KCl, and SiO₂ once at one week after 

transplanting (1 WAT), while applying urea in 

three split doses at 1 WAT, 4 WAT, and 7 WAT 

to optimize nitrogen uptake. Fertilizer 

applications manually consisted of placing 

them near the plant base and incorporating 

them into the soil to minimize nutrient loss. 

The application rates per plant for each 

treatment level were as follows: urea = 0.36, 

0.73, and 1.11 g (for 33%, 66%, and 100% 

doses, respectively); TSP = 0.18, 0.36, and 

0.55 g; KCl = 0.09, 0.18, and 0.27 g; and SiO₂ 

= 0.84, 1.68, and 2.55 g. 

 

Soil analysis 

 

Before conducting the study, the soil fertility 

analysis revealed that nitrogen (N) and 

potassium (K) levels were low, while 

phosphorus (P) was medium (Table 1). Organic 

carbon content categorization was very low, 

based on the soil fertility criteria from the 

Indonesian Agro Climatic and Agricultural 

Hydrology Instrument Testing Center. 

Table 1. The soil analysis of the study site. 

No. Type of analysis Mark 

Indicator (Indonesian Agro-climate and Agricultural 

Hydrology Instrument Testing Center) 

Very low Low Current 

1 C-organic (%) 0.84 <1.00 1.00–2.00 2.01–3.00 

2 N-total (%) 0.11 <0.10 0.10–0.20 0.21–0.50 

3 P-Bray I (ppm P) 17.60 <8.0 8.0–15 16–25 

4 K-dd (me/100 g) 0.20 <0.10 0.10–0.20 0.30–0.50 

5 Ph 6.14 Neutral 

6 

Sand (%) 74.64 - 

Dust (%) 16.91 - 

Clay (%) 8.45 - 
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Figure 1. Graph of average monthly rainfall during the study. 

 

 

   
 

Figure 2. Graph of monthly average air humidity during the study. 

 

Weather observations 

 

Rainfall 

 

From October to December 2022, the 

accumulated monthly rainfall ranged from 

326.2 to 410.7 mm, which is a high rainfall 

category according to the Meteorology, 

Climatology, and Geophysics Agency, 

Indonesia. However, in January 2023, rainfall 

decreased significantly to 112.4 mm, indicating 

a transition to lower rainfall conditions (Figure 

1). 

 

Humidity 

 

Air humidity measurement comprised 

calculating the temperature using wet-bulb and 

dry-bulb thermometers. Air humidity (relative 

humidity) recording continued daily at 07.00, 

13.00, and 18.00 WIB (Western Indonesian 

Time). The air humidity observed in the 

morning at 07.00 WIB showed the highest 

value compared with other times. The average 

annual air humidity at the study site ranged 

from 85% to 90% (Figure 2).  

 

Air temperature 

 

Air temperature observations occurred three 

times a day, i.e., at 07.00, 13.00, and 18.00 

WIB. The air temperature during the day 

generally showed the highest values. The 

average air temperature during the study was 

in the range of 25.5 °C–26.9 °C. The range for 

the average maximum temperature was 30.9 

°C–31.3 °C, while the average minimum 

temperature had the range from 23.8 °C–24.4 

°C (Figure 3). 
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Figure 3. Average monthly temperature at the research location. 

 

RESULTS AND DISCUSSION 

 

Plant height 

 

The plant height is a visual representation of 

the vegetative, generative, and yield phases, 

and the better vegetative growth also 

influences the generative conditions. In upland 

rice Situ Bagendit variety, the plant height 

ranged from 82 to 87 cm (Table 2). Past 

studies detailed that plant height influences 

came from various factors, including the 

genetic makeup of genotypes (Lan et al., 

2023), soil conditions, fertilizer type and 

dosage (Hlisnikovský et al., 2020), weather 

(Saha et al., 2022), pest and disease pressures 

(He et al., 2023), and yield performance (Hafi 

et al., 2024). 

The lack of significant effects of N, P, 

K, and SiO₂ fertilization on plant height in the 

rice Situ Bagendit variety is ascribable to the 

adequate phosphorus level in the experimental 

soil (Table 1). Phosphorus is crucial for growth, 

and its uptake can be slow in nutrient-deficient 

soils. Additionally, the highest rainfall and 

humidity during the vegetative phase likely 

hindered transpiration and nutrient absorption, 

resulting in similar nutrient uptake between 

fertilized and unfertilized plants. Excess 

humidity negatively affects photosynthesis and 

nutrient balance, along with lower 

transpiration, which can impede growth (Wang 

et al., 2021; Zhao et al., 2022). Furthermore, 

Si and P interact within plant tissues, where Si 

can alter P distribution and utilization efficiency 

(Carvalho et al., 2022). Moreover, P and Si 

interactions could also contribute to the 

observed nonsignificant effect. Reports have 

disclosed silicon has been enhancing 

phosphorus availability by reducing its fixation 

in the soil; however, in soils with already 

sufficient phosphorus levels, additional Si may 

not significantly impact plant growth. 

Furthermore, under high humidity conditions, 

the reduced transpiration rate might have 

limited the synergistic effects of Si and P, 

leading to similar growth responses across 

treatments (Liu et al., 2021). 

High humidity reduces the transpiration 

rates, limiting nutrient uptake by decreasing 

the water potential gradient between the 

plants and their surrounding environment. 

Consequently, nitrogen, phosphorus, and 

potassium uptake was similar for both fertilized 

and unfertilized plants (Table 3). Reportedly, 

nutrient mass flow relies heavily on 

transpiration, and the low transpiration rates 

hinder the nutrient absorption, influencing 

overall plant health (Valdez-Aguilar et al., 

2024). 

Air humidity levels significantly 

influence plant nutrient uptake through 

transpiration processes. High humidity (>80% 

RH) reduces transpiration rates, limiting 

nutrient transport via mass flow, especially for 

N, P, and K elements (Giday et al., 2013). 

Conversely, a very low humidity (<40% RH) 

triggers stomatal closure, which also restricts 

nutrient uptake (Taiz et al., 2021). The optimal 

range of 50%–70% RH supports efficient 

fertilizer absorption by balancing transpiration 

and water loss (Giday et al., 2013).
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Table 2. Plant height of upland rice Situ Bagendit on the treatment of nitrogen, phosphorus, 

potassium, and silica fertilizers for 7–11 weeks after transplantation. 

Note: WAP = Weeks after Planting 

 

 

Table 3. The nutrient uptake of nitrogen, phosphorus, and potassium by upland rice Situ Bagendit 

under N, P, K, and silicon fertilizer treatments. 

Urea, TSP, KCl, and silica fertilizer treatments 
Average Nutrient Uptake (%) 

N P K 

P1 (100%) 34.55 8.64 55.51 

P2 (66%) 37.35 9.48 52.40 

P3 (33%) 32.77 8.67 48.66 

P4 (0%) 20.16 8.79 53.08 

 

Latest research indicates that under 

high humidity conditions, foliar nutrient uptake 

may occur, particularly at night, through 

deliquescent salts on leaf surfaces. This 

phenomenon has been evident in phosphorus-

deficient plants, where ambient aerosols and 

foliar P application enhanced nocturnal 

transpiration, potentially improving nutrient 

availability (Vega et al., 2023). Thus, high 

humidity does not always limit nutrient uptake 

but instead could alter absorption pathways, 

especially through stomatal uptake of 

hygroscopic aerosols. 

The N, P, and K uptake analysis 

revealed nonsignificant differences between 

fertilized and unfertilized plants (Table 3). High 

humidity reduced the transpiration, thereby 

decreasing nutrient uptake, though plants 

could adapt to low transpiration rates. Plant 

height influences came from genetic factors, 

soil conditions, fertilizer type and dosage, and 

the weather conditions (Hlisnikovský et al., 

2020; He et al., 2023; Lan et al., 2023). The 

nonsignificant effects of N, P, K, and SiO₂ 

fertilization on plant height of upland rice Situ 

Bagendit variety may refer to the adequate 

phosphorus availability, as indicated earlier in 

the soil analysis. Despite P's importance for 

plant growth, deficiencies are common due to 

its slow diffusion and soil fixation (Thrupthi et 

al., 2023). 

Root volume is vital for seedlings' 

nutrient and water absorption, affecting their 

metabolic activities. Overall, maximizing root 

volume is crucial for effective nutrient 

absorption and seedling growth. Recent past 

research showed enhanced nitrogen and 

phosphorus levels improved root traits and 

boosted nutrient uptake (Xu et al., 2024). 

Optimal nursery conditions also support root 

development, further enhancing root volume 

(Valverde-Barrantes et al., 2023). Additionally, 

suitable soil properties influence the root 

volume and nutrient dynamics (Forster et al., 

2020). 

Humidity and air temperature display 

an inverse correlation. During the study period, 

the average monthly temperature was around 

26 °C, with a minimum of about 23 °C. Rice 

thrives best at temperatures between 25 °C 

and 35 °C; however, low temperatures can 

hinder growth (Sanadya et al., 2023). Rice can 

adapt to high temperatures, and the 

cumulative heat stress affecting its 

photosynthesis and growth during the booting 

stage, with photosynthetic capacity sustained 

longer at higher temperatures during grain 

filling (Oh et al., 2023). Heat stress weakens 

Urea, TSP, KCl, and silica fertilizer 

treatments 

Average plant height (cm) 

7 WAP 8 WAP 9 WAP 10 WAP 11 WAP 

P1 (100% dose) 68.61 73.51 82.27 82.60 82.82 

P2 (66% dose) 68.46 75.52 82.57 83.23 83.47 

P3 (33% dose) 66.90 74.53 82.14 82.60 82.75 

P4 (0% dose) 70.09 78.34 86.58 87.06 87.24 
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Figure 4. The average intensity of solar radiation and the percentage of sunlight exposure during the 

study. 

 

plant growth, nutrient absorption, and crop 

quality (Mishra et al., 2023). 

Solar radiation significantly influences 

plant growth and nutrient uptake. Optimal light 

enhances photosynthesis (Khan et al. 2023), 

while insufficient light reduces growth and 

nutrient absorption (Zhao et al., 2022). The 

varied light quality and quantity can also be 

harmful for these processes and lead to photo-

destruction and photo-inhibition of 

photosynthetic apparatus. The excess of light 

decreases the photosynthetic rate in plants due 

to photo-oxidative damage to photosynthetic 

apparatus, photo-inhibition of photoperiod 

sensitivity II (PSII), and damage to PS I 

(Sharma et al., 2023). In the presented study, 

the solar radiation intensity varied from 141.8 

to 196.0 W/m², with durations of 23% to 

40.5% (Figure 4), highlighting that low 

sunlight disrupts photosynthesis and decreases 

the biomass and grain yield in crop plants 

(Wang et al., 2021). 

 

The number of tillers 

 

Rice saplings emerge from the main stem and 

can develop multiple tillers, which are essential 

for panicle formation. However, fertilizer 

treatments did not significantly affect the 

number of tillers, which remained relatively 

stable, averaging between 14 and 17 in the 

first week (Table 4). In the upland rice Situ 

Bagendit variety, tiller formation showed no 

noteworthy variation between plants aged 

seven to 11 weeks after planting, consistent 

with previous descriptions of this genotype. 

Prior research has highlighted that tiller 

number plays a crucial role in determining 

canopy architecture and seed production in rice 

crops (Prakash and Kumara, 2021). 

One possible explanation for the lack of 

response to fertilization is the sufficient soil P 

content observed at the start of the 

experiment (Table 1). With adequate 

phosphorus availability, plants likely did not 

experience nutrient limitations that would have 

otherwise influenced growth and tiller 

formation. Additionally, as this study 

progressed during the rainy season within the 

Oldeman-E climate, ample water availability 

may have supported stable nutrient uptake, 

further reducing the impact of fertilizer 

treatments on tiller production. These findings 

suggest that the already sufficient soil nutrient 

levels render additional fertilization no relevant 

enhancement on rice tillering, emphasizing the 

importance of site-specific nutrient 

management strategies. 

 

Root growth 

 

The measurement of root growth and 

proliferation of the upland rice Situ Bagendit 

variety by root volume and dry weight 

reflected their nutrient and water absorption 

capacity, as influenced by root diameter, 

density, and soil properties (Kim et al., 2021). 

Fertilizer significantly enhanced root growth 

during the vegetative phase, though it had no 

effect during the generative phase, as and 

when the plant energy shifts to flowers, fruits, 

and seeds (Table 5). The highest root volume 
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Table 4. Effect of nitrogen, phosphorus, potassium, and silica fertilizer treatments on the tiller 

number of upland rice Situ Bagendit for 7–11 weeks after transplantation. 

Urea, TSP, KCl, and silica fertilizer 

treatments 

Average number of tillers (stem) 

7 WAP 8 WAP 9 WAP 10 WAP 

P1 (100% dose) 15.00 15.30 15.33 15.50 

P2 (66% dose) 15.03 15.96 16.13 16.23 

P3 (33% dose) 13.36 14.46 14.60 14.63 

P4 (0% dose) 15.76 16.90 17.16 17.20 

Note: WAP = Weeks after Planting 

 

 

Table 5. Effect of nitrogen, phosphorus, potassium, and silica fertilizer treatments on the root volume 

and root dry weight of upland rice Situ Bagendit during vegetative and generative phases. 

Urea, TSP, KCl, and 

silica fertilizer 

treatments 

Vegetative Generative 

Volume (ml) Dry weight (g) Volume (ml) Dry weight (g) 

P1 (100% dose) 38.33c 26.82d 20.00 7.00 

P2 (dose 66%) 34.00bc 23.89c 21.67 10.57 

P3 (dose 33%) 30.00ab 21.48b 20.00 8.07 

P4 (0% dose) 22.67a 18.03a 20.00 8.00 

LSD0.05 5.34 0.54 ns ns 

Note: ns = not significant. 

 

 

Table 6. Effect of nitrogen, phosphorus, potassium, and silica fertilizer treatments on the shoot dry 

weight at vegetative and generative phases of the upland rice Situ Bagendit. 

Urea, TSP, KCl, and silica fertilizer treatments Vegetative (g)  Generative (g) 

P1 (100% dose) 50.63cd  27.87 

P2 (dose 66%) 45.83c  24.83 

P3 (dose 33%) 33.29b  23.20 

P4 (0% dose) 21.28a  22.97 

LSD0.05 15.77  ns 

Note: ns = not significant. 

 

and dry weight resulted in rice plants treated 

with 100% of the recommended fertilizer dose, 

while the unfertilized plants (control) showed 

the lowest values. Optimal fertilization, 

especially with nitrogen, phosphorus, and 

potassium, promotes root growth, with root 

expansion correlated with increased nutrient 

availability up to a certain threshold (Xie et al., 

2021; Lopez et al., 2022). Enhanced root 

weight appeared positively associated with 

improved shoot biomass and the overall 

productivity in cereals (Bektas et al., 2023). 

Shoot growth 

 

The results of the analysis revealed fertilization 

treatment impacts on the shoot dry weight 

occurred only during the vegetative phase, 

with no effect during the generative phase 

(Table 6). The root and shoot growth followed 

a similar trend in the vegetative phase, and the 

root volume and dry weight reached their peak 

with the application of 100% of the 

recommended fertilizer doses (Table 5). 
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Table 7. Effect of nitrogen, phosphorus, potassium, and silica fertilizer treatments on the average 

flowering age and harvest age of upland rice Situ Bagendit. 

Urea, TSP, KCl, and silica fertilizer treatments Average Age of Flowering (days) Harvest age (days) 

P1 (100%) 60.66 93.66 

P2 (66%) 60.66 93.66 

P3 (33%) 60.66 93.66 

P4 (0%) 61.00 94.00 

 

 

Table 8. Effect of nitrogen, phosphorus, potassium, and silica fertilizer treatments on the percentage 

of rice- 

containing grain of upland rice Situ Bagendit. 

Urea, TSP, KCl, and silica 

fertilizer treatments 

Average percentage of 

filled grains (%) 

Empty grains 

(%) 

Weight 1000 

grains (g) 

Average production 

per plot (g) 

P1 (100% dose) 95.56 4.58 27.00 731.09 

P2 (dose 66%) 93.89 6.13 28.00 674.83 

P3 (dose 33%) 89.51 10.60 28.00 698.91 

P4 (0% dose) 85.30 14.68 27.00 727.39 

LSD0.05 0.36 0.35 ns  

Note: ns = not significant. 

 

Flowering and harvest age 

 

Flowering age (HD) in upland rice, including 

the Situ Bagendit variety, has primary 

influences from basic vegetative growth, 

photoperiod sensitivity, and temperature 

sensitivity. In this study, the N, P, K, and Si 

fertilizations have no effects on the flowering 

and harvest time (Table 7). The said rice 

cultivar showed a 61-day flowering period, a 

94-day harvest age, and a 33-day seed-filling 

phase, which was sufficient for proper seed 

development. Though the upland rice typically 

matures in 110–120 days, the presented study 

recorded earlier maturity in the Situ Bagendit 

variety (94 days). The genetic and 

environmental factors, like photoperiod, 

temperature, and drought stress, can affect 

the flowering age, and nutrient management 

supports overall plant adaptability (Syahril et 

al., 2022). 

 

Crop production 

 

The study demonstrated that 100% fertilizer 

application increased the percentage of filled 

grains, while unfertilized rice plants showed the 

highest ratio and weight of unfilled grains. 

However, fertilizer treatments did not have a 

statistically significant effect on the 1000-grain 

weight or the total production per plot (Table 

8). Previous research has confirmed a positive 

relationship between soil fertility and rice yield 

(Rashid et al., 2021; Hadi et al., 2022). 

Although the full fertilizer application did 

improve the number of filled grains, both grain 

weight and overall production remained 

unchanged. These findings contrast with past 

studies suggesting that proper fertilization 

enhances both yield and grain quality 

(Takamitsu et al., 2020), highlighting the 

importance of developing variety-specific 

fertilization strategies that account for the 

unique needs of different rice genotypes under 

varying environmental conditions. 

 

 

CONCLUSIONS 

 

Planting the upland rice Situ Bagendit variety 

during the rainy season in climate zone E with 

the recommended N, P, K, and Si fertilization 

had no significant effect on most growth and 

yield parameters. Specifically, these include 

plant height, nutrient uptake (N, P, and K), 

tiller count, generative-phase shoot dry weight, 
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plant development (flowering and harvesting 

time), 1000-grain weight, and total production 

per plot. However, fertilization remarkably 

influenced root volume, root dry weight, 

vegetative-phase shoot dry weight, and the 

percentage of filled and unfilled grains. The 

recommended fertilization treatment produced 

the heaviest filled grain weight and the lightest 

unfilled grain weight, indicating a potential 

improvement in grain quality. These findings 

suggest that while overall growth and yield 

differences were not significant, the 

appropriate NPKSi dosage improved grain 

filling and reduced unfilled grains. Further 

research is essential to determine the optimal 

fertilization strategy for maximizing rice yield 

and quality under specific environmental 

conditions. 
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