


THE EFFECT OF A COMBINATION OF N, P, K, AND BIOCHAR-SILICA FERTILIZERS ON CEC, C-ORGANIC, N, P, K CONTENT OF PLANT AND THE YIELD OF RICE ON INCEPTISOLS JATINANGOR



ABSTRACT
Inceptisols have enormous potential for cultivating lowland rice because of their wide distribution in Indonesia, but low fertility is one of the problems with Inceptisols. The experiment aims to determine the effect of a combination of N, P, K, and biochar-silica fertilizers on CEC, organic C, plant N, P, K element content, and rice yields and to obtain a treatment combination that gives the best lowland rice yields on Inceptisols.  The experiment was carried out from August to November 2024 using experimental plots as experimental units and arranged in a Randomized Block Design (RAK) consisting of 10 treatments and three replications, namely 3 treatments with a combination dose of 0% N, P, K and biochar-silica, 3 treatment with a dose of 50% N, P, K and biochar-silica, 3 treatments with a dose of 100% N, P, K and biochar-silica, and 1 control treatment. The experimental results showed that the combination of N, P, K, and biochar-silica fertilizers could influence CEC, organic C, P, K element content in plants, and rice yield, but did not have a significant effect on plant N content.   Treatment N, P, K (175 kg ha-1 Urea, 25 kg ha-1 SP-36, and 25 kg ha-1 KCl) and dose of biochar (2.5 ton ha-1) - silica 320 kg ha-1 is the treatment with the best dose in increasing the yield of harvested dry grain (GKP) for lowland rice, namely 3.37 kg/plot.	Comment by saikumar midde: It is RBD	Comment by saikumar midde: Mention in superscript
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1. INTRODUCTION
The rice plant (Oryza sativa L.) is the main food source for the majority of the Indonesian population so rice is one of the commodities that is widely cultivated (Lestari et al., 2022).  Based on data from the Central Statistics Agency for 2023, the area of ​​rice harvested land reached 10.21 million hectares with a total production of 53.98 million tons of milled dry unhulled grain or the equivalent of 31.10 million tons of rice. Meanwhile, household rice consumption needs in 2022 and 2023 are 31.54 and 30.90 million tons respectively.  To increase the productivity of rice plants in Indonesia, this can be done by selecting superior rice varieties such as the Mapan P-05 variety, intensifying and extensifying efforts on Inceptisol land.
Inceptisols, which are classified as developing soil, have a low fertility level, due to the low organic matter content. According to Mulyani et al. (2017), Inceptisols are characterized by a soil pH that tends to be acidic, moderate organic matter content, and low levels of macronutrients such as nitrogen (N), phosphorus (P), and potassium (K). Low cation exchange capacity (CEC) also has an impact on the limited availability of important nutrients for plants. Improving the quality of Inceptisol soil can be done through inorganic fertilization, although this is often not sufficient to improve organic matter levels, which are very important in increasing soil fertility.	Comment by saikumar midde: Et al should be in italics
Single inorganic fertilizers are generally used to meet the specific needs of certain nutrients in large quantities so that their use can be adjusted to soil conditions and plant needs.  In rice cultivation, N, P, and K fertilizers can be combined with biochar to increase the effectiveness and efficiency of fertilization.  Biochar, which is biological charcoal from incomplete combustion of organic waste such as agricultural residues, plays a role in improving soil quality and is an alternative in managing soil fertility and health (Mawardiana et al., 2013).
Biochar can retain nutrients in the soil and reduce surface flow due to excess water (Iswahyudi et al., 2018). Rice husk waste, if processed into biochar, can function as a soil conditioner, increase fertility, and improve the physical and chemical properties of the soil. Thus, plant productivity and yield can increase significantly (Pakpahan et al., 2020).   According to Putri et al. (2017), rice husk biochar can increase levels of C-organic and total nitrogen (N-total) in Ultisol soil. The oxygen functional groups on the biochar surface are effective in adsorbing NH4+ and NO3- ions, thereby preventing N loss due to leaching or denitrification processes.
In addition, the biochar surface contains functional groups that can adsorb Al3+, Fe3+, and Ca2+ ions which reduce the binding effect of phosphorus (P), thereby increasing the solubility of phosphorus in soil (Solfianti et al., 2021). The combination of rice husk biochar with inorganic fertilizer can increase P absorption by plants.  The research results of Noviani et al. (2019) showed that biochar not only retains nutrients but also increases the availability of P, one of the essential nutrients for plants. Amalina et al. (2024) added that soil pH balance is very important to ensure the availability of N, P, and K elements for plants. The use of biochar can reduce fertilizer requirements by up to 50% without reducing crop yields.  Furthermore, it was reported by Mulyati et al. (2021) that the application of inorganic fertilizer of 150 kg ha-1 (50% of the recommended dose) combined with organic material (organic fertilizer plus) was able to increase the uptake of N, P and K elements in Inceptisol soil by 98.35% each kg ha-1, 16.38 kg ha-1, and 21.75 kg ha-1.  In addition, the application of 25 tons ha-1 of rice husk biochar provided a significant increase in the maximum number of tillers and productive tillers of rice plants (Lestari et al., 2022).
This research aims to determine the effect of a combination of N, P, K, and biochar-silica fertilizers on CEC, organic C, plant nutrient levels of N, P, K content, and rice yields on Jatinangor Inceptisols.

2. MATERIALS AND METHODS
The research was carried out at the Soil Chemistry and Plant Nutrition Laboratory Experiment Field, Faculty of Agriculture, University of Padjadjaran, Sumedang Regency, West Java Province, Indonesia from August 2024 to November 2024. The soil used was Inceptisols from Jatinangor, Sumedang Regency, West Java. Analysis of soil and plant was carried out at the Soil Chemistry and Plant Nutrition Laboratory, Faculty of Agriculture, Padjadjaran University.
The research used a Randomized Completely Block Design (RCBD) consisting of 10 combination treatments and consisting of 3 combination treatments with doses of 0% N, P, K, and biochar-silica, 3 treatments of 50% N, P, K, and biochar-silica, 100% N, P, K and biochar-silica, as well as 1 control treatment with 3 repetitions. The treatment used is 
A = 0 N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
B = 0 N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
C = 0 N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
D = 50% N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
E = 50% N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
F = 50% N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
G = 100% N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
H = 100% N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
I = 100% N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
J = Control (without fertilization). 
Information : 
• The control treatment is a treatment without N, P, K, and biochar-silica fertilizer, nutrients obtained only from the soil.
• The N, P, K fertilizer treatment is a single inorganic fertilizer treatment with recommended doses recommended by Regulation of the Minister of Agriculture of the Republic of Indonesia Number 13 of 2022 concerning the Use of N, P, K Fertilizer Doses for Lowland Rice Plants (350 kg ha-1 urea, 50 kg ha-1 SP-36, and 50 kg ha-1 KCl).
• Biochar treatment 2.5 tons/ha based on preliminary research results from Yunianti (2020). The solid Si dose is 320 kg ha-1 based on research results from Subiksa (2018), and the liquid Si dose is 3 L based on research from Kartikawati (2011).

Making silica-enriched biochar: the material used as biochar is rice husks. The rice husks that have been prepared as raw material are then put into the furnace. The combustion process was carried out at a temperature of 400oC for 160 minutes under conditions of lack of oxygen. This condition allows the pyrolysis process to occur which changes the organic components in rice husks into biochar with a characteristic black color.  The Si used in this research was obtained from two sources. The first source is zeolite in solid form. The second source is the chemical Si which is in liquid form. The processed rice husk biochar is collected in the place provided, then weighed using a digital scale added SiO2 powder and liquid fertilizer according to each treatment dose, composited using plastic zip.
The inorganic fertilizers used in the experiment were urea, SP-36, and KCl.  The application of SP-36 and KCl fertilizer at a dose of 100% is carried out at the time of planting, while urea fertilizer is applied gradually when the rice plants are 7 days after planting with a dose of 30%, 14 days after planting at a dose of 40%, and in general 42 days after planting with a dose of 30% of urea fertilizer spread evenly for each treatment.   The doses of N, P, K fertilizer given are by the recommended single inorganic fertilizer treatment recommended by the Regulation of the Minister of Agriculture of the Republic of Indonesia Number 13 of 2022 concerning the use of N, P, K fertilizer doses for lowland rice plants, namely 350 kg ha-1 urea, 50 kg ha-1 SP-36, and 50 kg ha-1 KCl.  Next, biochar-silica is given by spreading it on the surface of the rice field after the second planting is completed or before rice planting begins with a dose according to the treatment.
The plants used were the seeds of the Mapan P-05 rice variety. The parameters observed include CEC, organic-C, plant nutrient levels of N, P, K content, and grain yield.   The data obtained were analyzed using Analysis of Variance at the 5% level.  If the results of the analysis show that there is a real influence, then further analysis is carried out using the Duncan Multiple Distance Test (DMRT) at a significance level of 5%.

3. RESULTS AND DISCUSSION
3.1. Preliminary Soil Analysis of Inceptisols
The results of the initial analysis of Inceptisols from Jatinangor show that this soil has an H2O pH of 6.38 (slightly acidic),  C-organic content of 4.15% (medium), total N content of 0.34% (medium), P2O5 (Bray ) of 6.06 mg kg-1 (low) and K2O content of 40.44 mg 100 g-1 (medium), Cation Exchange Capacity is 42.02 cmol kg-1 (high) and Base Saturation (KB) of 52.09% (medium) and the soil texture is dusty clay with a ratio of 7% sand, 60% dust, and 33% clay.
The results of the initial soil analysis show that the C-organic value is within the medium criteria. This could be because before land processing was carried out, the experimental plot was overgrown with a lot of vegetation, the remaining vegetation could be the influence of increased input of organic matter into the soil. Hardianto et al. (2015) state that dead plant remains still store carbon reserves which are included in soil organic carbon (C-organic). To continue to maximize the benefits of Inceptisol soil which contains moderate organic C, efforts are needed to continue to meet the needs of lowland rice plants.  The provision of biochar-silica and N, P, K fertilizer is expected to increase the availability of nutrients in Inceptisols from Jatinangor to meet plant nutritional needs.

3.2.  Cation exchange capacity (CEC) 
Cation exchange capacity (CEC) is the ability of the soil to hold, release, and exchange cations such as Ca²⁺, Mg²⁺, Na⁺, K+, NH₄⁺, Al3+, and H+ in the soil (Aprianti et al., 2024).  CEC is the main factor in the formation and maintenance of soil fertility, other factors such as soil pH and organic C content also play an important role in determining soil fertility (Mautuka et al., 2022).  The results of research on the effect of a combination of N, P, K, and biochar-silica fertilizers on CEC in Inceptisol soil are presented in Table 1.  

Table 1. Effect of N, P, K and Biochar-silica fertilizer on soil CEC Inceptisols
	Treatments
	CEC  
(cmol kg-1)

	A
	0 N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
	42,70 c

	B
	0 N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
	45,30 f

	C
	0 N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
	44,75 e

	D
	50% N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
	41,62 b

	E
	50% N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
	48,21 i

	F
	50% N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
	46,07 h

	G
	100% N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
	45,62 g

	H
	100% N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
	47,99 i

	I
	100% N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
	43,15 d

	J
	Control (without fertilization). 
	37,45 a


Note: Values ​​marked by the same letter are not significantly different based on Duncan's Multiple Range Test at a significance level of 5%

The results of the analysis showed that the application of a combination of N, P, K, and biochar-silica fertilizers had a significant effect on soil CEC. The highest soil CEC value was produced in treatment E at 48.21 cmol kg⁻¹, while the lowest value was in the control treatment (J) at 37.45 cmol kg⁻¹. Compared with the results of the initial soil analysis, the CEC value was 42.02 cmol kg⁻¹, and the N, P, K fertilizer treatment combined with biochar-silica had a good effect on increasing the soil CEC.   According to Mautuka et al. (2022), the higher the CEC value, the better the soil fertility, because the soil has a greater ability to store and provide nutrients for plants. Conversely, a low CEC value reflects a low fertility level.   Hidayat et al (2022) stated that biochar has many functional groups that can bind with cations such as Ca²⁺, Mg²⁺, K⁺, and NH₄⁺, with the large pore structure of biochar being able to provide a place for cation exchange so that it can increase soil CEC.  Furthermore, it was reported by Salawati et al. (2016) that the application of rice husk biochar of 15 tons ha-1 can increase CEC by 32.92% in Inceptisols rice fields, and biochar enriched with silica to increase plant nutrients.

3.3. Content of C-Organic 
Organic carbon (C-organic) is a parameter that shows the amount of organic material, such as decomposed plant and animal remains, contained in the soil (Aprianti et al., 2024).  C-organic content acts as the main indicator of soil quality. A high C-organic value reflects a good level of soil fertility, with optimal nutrient availability and a supportive soil structure (Mautuka et al., 2022).  The results of research on the effect of a combination of N, P, K, and biochar-silica fertilizers on the C-organic content of Inceptisol soil are presented in Table 2.  

Table 2. Effect of N, P, K, and Biochar-silica Fertilizers on the C-organic Content of Inceptisol

	Treatments
	                   C-Organic (%)

	A
	0 N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
	4,06 b

	B
	0 N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
	3,81 ab

	C
	0 N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
	3,89 ab

	D
	50% N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
	3,80 ab

	E
	50% N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
	4,45 b

	F
	50% N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
	4,46 b

	G
	100% N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
	4,46 b

	H
	100% N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
	4,20 b

	I
	100% N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
	4,43 b

	J
	Control (without fertilization). 
	3,53 a


Note: Values ​​marked by the same letter are not significantly different based on Duncan's Multiple Range Test at a significance level of 5%

Based on Table 2, the combination of N, P, K, and biochar-silica fertilizers has a significant effect on soil C-organic content, the combination treatment of N, P, and K fertilizer with biochar-silica produces a high average C-organic content compared to the control treatment (J) and treatment without N, P, K fertilizer (A, B, C, D). The addition of biochar-silica can increase soil organic C content and allow reducing the use of N, P, and K fertilizers by up to 50%.  This can be seen in the 50% N, P, K, and biochar-silica treatment which produces C-organic content almost equivalent to the 100% N, P, K, and biochar-silica treatment.  This is in line with the research results reported by Putri et al (2017) that the application of rice husk biochar is effective in increasing C-organic and total N levels in ultisol soil. The results of another study reported by Salawati et al (2016) stated that the application of 15 tons ha-1 of rice husk biochar could increase C-organic by 34.94% in Inceptisols rice fields.  

3.4.  Plant Nutrient Levels of N, P, K Content 
The results of research on the effect of a combination of N, P, K, and biochar-silica fertilizers on the plant nutrient levels of N, P, and K content of Inceptisol soil are presented in Table 3.   

Table 3. Effect of N, P, K and Biochar-silica Fertilizers on Plant Nutrient Levels of N, P, K Content
	Treatments
	
N Content 
(%) 

	P Content (%)
	K Content 
(%)

	
	
	
	

	A
	0 N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
	1.03 
	0.03 a
	1.00 a

	B
	0 N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
	1.20 
	0.03 a
	1.03 ab

	C
	0 N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
	1.07 
	0.03 a
	1.14 b

	D
	50% N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
	1.30 
	0.03 a
	0.98 a

	E
	50% N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
	1.11 
	0.05 b
	0.95 a

	F
	50% N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
	1.12 
	0.03 a
	1.00 a

	G
	100% N, P, K + Biochar 2.5 tons ha-1 + 0 Si; 
	1.13 
	0.04 ab
	0.93 a

	H
	100% N, P, K + Biochar 2.5 tons ha-1 + Si 320 kg ha-1; 
	1.11 
	0.05 b
	0.92 a

	I
	100% N, P, K + Biochar 2.5 tons ha-1 + Si 3 L; 
	1.06 
	0.05 b
	0.99 a

	J
	Control (without fertilization). 
	1.03 
	0.03 a
	0.90 a



Note: Values ​​marked by the same letter are not significantly different based on Duncan's Multiple Range Test at a significance level of 5%

Table 3 shows the results of research on the combination of N, P, K, and biochar silica fertilizer treatments to increase the N, P, and K content of rice plants.  The combination of N, P, K, and biochar-silica fertilizer treatments did not have a significant effect on the N content of rice plants. This is because the initial total N content was 0.34% (classified as moderate) so the application of fertilizer was not able to increase the N content optimally by providing N nutrients in the soil. Another possibility is that plants have not been able to absorb N optimally, or the N element has been lost due to leaching. As explained by Bachtiar et al. (2020), the N in urea fertilizer is easily soluble in water so it is susceptible to being carried away by water flows, which is one of the main obstacles in rice fields.
The combination treatment of N, P, K fertilizer and silica biochar had a significant effect on the P content of rice plants.  The high P content of rice plants was produced by a combination of N, P, K, and biochar-silica fertilizers (treatments E, G, H, and I) and was significantly different from the control (J).  This is because providing a combination of N, P, K, and biochar-silica fertilizers can increase the availability and uptake of P elements by rice plants.   SP-36 fertilizer contains 36% phosphorus (P) in the form of P2O5. This fertilizer can increase the availability of P in the soil so that rice plants can absorb it better.  Furthermore, it was reported by Hidayat et al. (2022) that biochar can increase the availability of P nutrients in the soil which occurs due to a decrease in P adsorption during the pyrolysis process which produces organic acids.  Solfianti et al., (2021) stated that the biochar surface contains functional groups that can adsorb Al3+, Fe3+, and Ca2+ ions and eliminate the chelating effect so that the fixed P will be liberated so that the solubility of P in the soil increases. Using rice husk biochar together with inorganic fertilizer can increase P absorption by plants. In line with the research results of Noviani et al. (2018) biochar not only can retain nutrients but is also able to increase the availability of P in the soil.
The combination treatment of N, P, K fertilizer, and silica biochar had a significant effect on the K content of rice plants.  The highest K content was produced in treatment C at 1.14%, while the lowest was in the control treatment (J).   This shows that giving a combination of N, P, K, and biochar-silica fertilizer can increase the K content in rice plants. Providing KCl fertilizer containing 60% K2O and biochar can increase K availability in the soil and K uptake by plants.   Biochar is alkaline or close to neutral so it can be more effective in neutralizing soil acidity, as stated by Amalina et al (2024) a balanced soil pH is very important because, in this condition, the availability of essential nutrients such as N, P, and K for plants is maximized. 

3.4. Components of Rice Yield
Rice crop yield components are often measured through the number of panicles, number of grains per panicle, panicle length, weight of 1000 grains, harvested dry grain (GKP), milled dry grain (GKG), and straw weight.  The results of research on the effect of a combination of N, P, K, and biochar-silica fertilizers on rice yield components are presented in Table 4.
Table 4. Effect of N, P, K and Biochar-silica Fertilizer on Rice Yield Components
	Treatments
	Number of Panicles
(fruit)

	Panicle Length (cm)

	Number of grains/panicles
(grains) 

	Weight of 1000 seeds (g)

	Harvested dry grain  (kg plot-1)
	Milled dry grain  (kg plot-1)
	Straw weight
(kg plot-1

	A
	15 a
	23,44 ab
	146 ab
	27 ab
	2,13 b
	1,78 b
	4,03 ab

	B
	15 ab
	24.33 abc
	161 b
	27 bc
	2,42 c
	2,01 c
	4,80 bc

	C
	16 ab
	25,02 bc
	178 bc
	27 bcd
	2,34 c
	1,95 c
	4,61 bc

	D
	17 ab
	24,71 abc
	205 cd
	28 bcd
	3,09 de
	2,57 de
	7,30 e

	E
	21 c
	25,56 bc
	227 d
	28 cde
	3,37 f
	2,81 f
	7,78 e

	F
	19 bc
	25,49 bc
	219 d
	29 de
	3,36 f
	2,80 f
	7,53 e

	G
	16 ab
	25,06 bc
	204 cd
	27 bc
	3,18 ef
	2,65 ef
	6,23 d

	H
	19 bc
	25,37 bc
	218 d
	29 de
	3,21 ef
	2,68 ef
	4,78 bc

	I
	21 c
	25,74 c
	220 d
	29 e
	2,95 d
	2,46 d
	5,24 c

	J
	14 a
	22,66 a
	118 a
	26 a
	1,64 a
	1,37 a
	3,25 a


Note: Values ​​marked by the same letter are not significantly different based on Duncan's Multiple Range Test at a significance level of 5%

Based on Table 4, shows that in general, the combination of N, P, and K fertilizer treatments with silica biochar produces better rice yield components compared to the control treatment (J) and treatment A. As stated by Baiti et al. (2024) the more adequate nutrition a plant needs during its growth, the more flowers will develop into panicles, thereby increasing grain production.
The results of variance analysis showed that the combination of N, P, K, and biochar-silica fertilizer had a significant effect on the number of panicles, panicle length, and number of grains per panicle.  Treatments E and I produced a greater number of panicles (21 panicles), longer panicles (25.56 and 25.74 cm), and the number of grains per panicle (227 and 220 grains), while the number of panicles was the least, the panicles the highest. Short and the lowest number of grains per panicle produced in the control treatment (J), namely 14 panicles, 22.66 cm, and 118 grains respectively.   This is caused by the formation of panicles which is greatly influenced by the photosynthesis process during plant growth and the genetic characteristics of the rice varieties used (Lestari et al., 2022).  According to Setiawati et al. (2016) the difference in panicle length can affect the amount of grain produced, if the panicle is longer it produces more grain. Increasing the length of the panicle provides a greater opportunity to produce greater quantities of grain, which also increases the possibility of the formation of filled grain in each panicle (Syakhril et al., 2014). Panicle length as the main component of yield provides greater opportunities to increase the number of grains in rice plants (Suyani and Wahyono, 2016).
The results of variance analysis showed that the combination of N, P, K, and biochar-silica fertilizer had a significant effect on the weight of 1000 grains of grain, the weight of harvested dry grain, and the weight of milled dry grain.   The results showed that various combinations of N, P, K, and biochar-silica fertilizers produced a higher weight of 1000 grains of grain, harvested dry grain weight, and milled dry grain weight compared to the control treatment (J) and the treatment without N, P, fertilizer. K. Treatment E produced a higher weight of harvested dry grain, milled dry grain weight, and dry straw weight compared to other treatments, namely 3.37 kg plot-1, 2.81 kg plot-1, and 7.78 kg plot-1.  This is because the addition of fertilizer can provide sufficient nutrients thereby increasing photosynthate yields. As stated by Baiti et al. (2024) the more nutrients needed by plants for metabolic processes are met, the greater the number of panicles and grains produced.  Maisura et al. (2020) stated that rice production is influenced by the amount of grain, the percentage of grainy grain, and the weight of 1000 grains, where the higher the value of these components, the greater the production produced.  The more intensive the photosynthesis process, the greater the photosynthate produced, which ultimately increases the dry weight of the plant canopy.  In line with the results of research by Lestari et al. (2022) that the application of N, P, K fertilizer and rice husk biochar at a dose of 25 tons ha-1 can have a significant influence on the maximum number of tillers, the number of productive tillers, the weight of 1,000 grains and the yield of milled dry grain (GKP) for irrigated rice.
 

CONCLUSION
 Based on the results of the research and discussion, it is concluded as follows:	Comment by saikumar midde: Add future perspective to the conclusion
1. The combination of N, P, K, and biochar-silica fertilizers has a significant effect on CEC, organic C, content of  P, K plant, and paddy yield, but does not have a significant effect on content of N plant.
2. Treatment with a combination of N, P, and K fertilizer doses (175 kg ha-1 urea, 25 kg ha-1 SP-36, and 25 kg ha-1 KCl) and biochar doses (2.5 tons ha-1) + silica 320 kg ha-1 was the best treatment in providing dry grain harvest, namely 3.37 kg plot-1.
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