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ABSTRACT 

	True Shallot Seed (TSS) is an alternative source of shallot seeds (Allium cepa L. var. aggregatum) that has the potential to increase production efficiency, but its response to a combination of liquid organic fertilizer Photosynthetic Bacteria (PSB) and inorganic fertilizer still needs to be studied. This study aims to evaluate the effect of the combination of PSB and inorganic fertilizers on the growth and yield of TSS-based shallots and to identify the most effective dose combination. This study was conducted in Rejang Lebong Regency, Bengkulu Province, Indonesia, at coordinates 3.459831° S and 102.615364° E at an altitude of approximately 1,100 m above sea level, from July to October 2025, using a one-factor Complete Randomized Block Design (CRBD) with seven treatment combinations and four replicates The treatments consisted of P0 (100% inorganic fertilizer), P1 (50% P0 + LOF PSB 10 ml/L), P2 (25% P0 + LOF PSB 10 ml/L), P3 (100% LOF PSB 10 ml/L (without inorganic fertilizer)), P4 (50% P0 + LOF PSB 20 ml/L), P5 (25% P0 + LOF PSB 20 ml/L), P6 (100% LOF PSB 20 ml/L (without inorganic fertilizer)). The parameters observed included plant height, number of leaves, number of tillers, number of bulb per clump, fresh and dry bulb weight, bulb diameter and height, and bulb yield per plot. The data were analyzed using Analysis of Variance (ANOVA) at a significance level of 5% and the Least Significant Difference (LSD) test at a significance level of 5% if there were significant differences. The results of the analysis showed that the combination of PSB fertilizer and inorganic fertilizer had no significant effect on all variables of growth and yield of TSS shallots. Descriptively, full inorganic fertilizer treatment produced the highest plant height (21.95 cm) and the highest number of leaves (4.05 leaves), while the combination of 25% inorganic fertilizer + 20 ml/L PSB produced the highest number of tillers and bulbs (2.65 per clump) and the highest bulb yield per plot (4.60 g), which was about 15.6% higher than the single PSB treatment (3.98 g). The percentage of plants that grew was also high in all treatments, ranging from 93–100%, indicating good seed viability. Overall, the combination of PSB fertilizer and inorganic fertilizer did not show a significant increase in yield compared to single inorganic fertilizer under the conditions of this study. These findings indicate that the use of inorganic fertilizer remains important in TSS shallot production, while the integration of PSB liquid organic fertilizer has the potential to be a supporting alternative in sustainable nutrient management strategies.
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1. Introduction





Shallots (Allium cepa L. var. aggregatum) are one of the leading vegetable commodities that are important to the community, both in terms of their high economic value and nutritional content. Almost every dish uses shallots as a main ingredient. In addition, this commodity is also a source of income and employment opportunities that contribute significantly to the regional economy (Sitepu & Refnizuida, 2023). 
Based on data from the Central Statistics Agency, national shallot production in 2021 reached 2,004,590 tons, then decreased by 1.11% in 2022 to 1,982,360 tons, and increased again by 0.14% to 1,985,233 tons in 2023. Although relatively stable nationally, shallot production in Bengkulu Province experienced quite sharp fluctuations, from 990 tons (2021) to 1,023 tons (2022), then dropped dramatically to 671 tons in 2023 (CSA, 2024). This decline indicates the need for continuous efforts to improve productivity.
National shallot productivity ranges from 8 to 15 tons/ha and has increased from 10.30 tons/ha (2021) to 10.93 tons/ha in 2023 (Agriculture, 2024). One important effort to increase productivity is the use of high-quality seeds (Hakim et al., 2022). Until now, farmers have continued to rely on bulb seeds, even though True Shallot Seed (TSS) technology from seeds has many advantages, such as being more efficient, free from bulb pathogens, and capable of producing yields that are equal to or even higher than bulb seeds (Cahyani et al., 2022).
The success of shallot cultivation based on True Shallot Seed (TSS) is largely determined by the availability and management of nutrients through proper fertilization. However, fertilizer scarcity and the high cost of non-subsidized fertilizers are major obstacles in the field (Febby & Yasin, 2023). Inorganic fertilizers can indeed provide nutrients quickly, but their excessive and continuous use can reduce soil and environmental quality (Saripi dan Mawardi, 2025). Therefore, it is necessary to apply location-specific balanced fertilization through a combination of organic and inorganic fertilizers (Supadma et al., 2020).
One potential alternative to liquid organic fertilizer is Photosynthetic Bacteria (PSB) (Mandataris et al., 2024). PSB can increase nitrogen availability, improve soil properties, and stimulate plant growth through bacterial photosynthesis (George et al., 2020). The correct application of PSB, both in terms of timing and dosage, has been proven to affect its effectiveness in supporting shallot growth (Brahmana et al., 2022).
In addition to PSB, inorganic N, P, and K fertilization in shallots is location-specific and is still often carried out by farmers without regard to dosage balance (Sumianto, 2021). Fertilizer recommendations for shallots generally range from 200 kg/ha of urea, 90–150 kg/ha of SP-36, and 150–200 kg/ha of KCl (Susanto et al., 2022). The combination of organic and inorganic fertilizers has been reported to improve the physical and chemical properties of soil and increase crop growth and yield (Aritonang et al., 2020). Based on this description, research needs to be conducted to assess the growth response and yield of TSS-based shallots to the application of PSB liquid organic fertilizer and inorganic fertilizer as a basis for developing more efficient and sustainable fertilization technology. This study also aims to analyze the effect of PSB organic fertilizer and inorganic fertilizer applications on the growth and yield of TSS shallots, as well as to determine the optimal dose combination.

2. MATERIALS AND METHODS
2.1 Time, Location, and Research Design

This study was conducted from July to October 2025 in Rejang Lebong District, Bengkulu Province, Indonesia, at coordinates 3.459831° S and 102.615364° E, at an altitude of approximately 1,100 m above sea level. This study used a one-factor Complete Randomized Block Design (CRBD), consisting of seven treatment combinations, namely P0 (100% inorganic fertilizer (Urea 200 kg/ha, SP-36 150 kg/ha, dan KCl 150 kg/ha)), P1 (50% P0 + LOF PSB 10 ml/L), P2 (25% P0 + LOF PSB 10 ml/L), P3 (100% LOF PSB 10 ml/L (without inorganic fertilizer)),  P4 (50% P0 + LOF PSB 20 ml/L), P5 (25% P0 + LOF PSB 20 ml/L), P6 (100% LOF PSB 20 ml/L (without inorganic fertilizer)). Each treatment was repeated 4 times, resulting in 28 experimental plots.



2.2 Research Stage	
2.2.1 Production of PSB (Photosynthetic Bacteria) liquid organic fertilizer
	Photosynthetic Bacteria (PSB) liquid organic fertilizer is produced through a simple fermentation process. Well water or rainwater is poured into a 15-liter transparent gallon, then a mixture of nutrients consisting of eggs, salt, flavoring, and homogenized oyster sauce is added. After that, PSB starter is added to the gallon, the container is tightly closed, and it is dried under direct sunlight for ±2 weeks. Successful fermentation is indicated by a change in the color of the solution to red, purplish red, or reddish brown. Once the fermentation process is complete, PSB liquid organic fertilizer is ready for use (Rizqi et al., 2023).

2.2.2 Sowing shallot seeds
	Sowing of Sanren F1 True Shallot Seed (TSS) shallot seeds was carried out using a mixture of soil, manure, and charcoal husks in a ratio of 2:1:1. TSS seeds were soaked overnight and only seeds that sank were used because they had better viability. The sowing medium was placed in a container, the seeds were planted, and covered lightly with the medium. Watering was carried out using PSB liquid organic fertilizer at a concentration of 3 ml/L water. The seedbed was covered and placed in a shady place to protect the seedlings from direct sunlight and excessive rain. The seedlings were ready to be transferred to the field after 30–35 days or when they had 4–5 leaves.

2.2.3 Planting
Land preparation is carried out two weeks before planting by first tilling the soil to a depth of 20–30 cm to loosen it. The land is then divided into 1 m × 1 m experimental plots according to the treatment design. Shallots seedlings that are 30–35 days old are transferred to the field with one seedling per planting hole and planted at a distance of 20 cm × 20 cm.

2.2.4 Maintenance
	Plant maintenance includes watering, fertilizing, and controlling weeds, pests, and diseases. Fertilization is carried out using inorganic fertilizers (urea, SP-36, and KCl) and liquid organic fertilizer Photosynthetic Bacteria (PSB). Half of the inorganic fertilizer dose is given at transplanting and half of the Urea dose is given again at 21 days after transplanting. PSB fertilizer is applied once a week from 7 days after transplanting to 12 days after transplanting at a dose of 100 ml per plant through watering around the base of the stem. Pest and disease control is carried out in an integrated manner, and plant growth is monitored regularly to support optimal productivity. Plant morphology observation.

2.2.5 Plant morphology observation
Plant morphology observations were conducted by measuring plant height at 1–5 weeks after planting, the number of leaves per plant at 1–5 weeks after planting, and the number of tillers per plant at 7–11 weeks after planting. These observations were conducted weekly from the first week after planting until the end of the observation period.

2.2.6 Harvesting
True Shallot Seed (TSS) shallots are harvested approximately 60–70 days after planting, when the leaves turn yellow, wither, and fall over. The bulbs are pulled from the ground and then dried for 10–15 days before being stored in a dry, cool place to maintain quality.

2.3 Data Analysis
The observation data were analyzed using 5% Analysis of Variance (ANOVA) to evaluate the effect of treatment on shallot growth and yield. If the analysis results showed a significant effect, the Least Significant Difference (LSD) test was conducted at a 5% confidence level to determine the differences between treatments in more detail.

3. Results and Discussion

Climate conditions during the study period, according to the Meteorology, Climatology and Geophysics Agency in 2025, showed that monthly rainfall in the period July–October was 47, 197, 308, and 160 mm, respectively, with a daily average of 3–11 mm, which is still relatively suitable for shallot growth, ranging from 100–200 mm/month (Sofiani et al., 2022). However, the average air temperature ranges from 23–24°C, slightly lower than the optimal temperature of 25–32°C, and the air humidity is very high (92–93%), because the ideal relative humidity for shallots is in the range of 50–70% (Kurniawan et al., 2024). Meanwhile, the duration of sunlight exposure is low (33–56%), far below the requirement for shallots, which is around 70% (Sumarni & Hidayat, 2005). The combination of low temperatures, high humidity, and low light intensity meant that the climatic conditions during the study were not optimal for shallot growth and yield.
The soil used was topsoil with a pH of 5.19, which is acidic and below the optimal range for shallots, which is pH 5.6–6.5 (Salimeni, 2023). The total N content of 0.29% is classified as moderate, available P of 11 ppm is classified as low to moderate, organic C of 3.8% is classified as moderate, and a C/N ratio of 13.1 indicates that organic matter decomposition is proceeding normally. However, acidic soil pH conditions can reduce the availability of nutrients, especially P and K, resulting in suboptimal nutrient uptake by plants and potentially inhibiting the growth and development of shallots.
The Sanren F1 variety of TSS shallot used showed good growth and relatively uniform vegetative growth, with the potential to form 2–4 tillers per clump. During the study, the plants showed normal initial growth and the number of tillers increased from 7 MST to a maximum at 11 MST, indicating good variety performance even though environmental conditions were not optimal.
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Figure 1. The appearance of TSS shallot plants treated with PSB liquid organic fertilizer and inorganic fertilizer
3.1 Growth Patterns of Shallots
The growth of shallots was observed through vegetative characteristics such as plant height, number of leaves, and number of tillers as indicators of plant response to treatment and environmental conditions during the growth phase.. Plant height and number of leaves were observed periodically from 1 to 5 weeks after sowing, while the number of tillers was observed at 7 to 11 weeks after sowing to see the dynamics of tiller formation related to bulb formation potential.

3.1.1 Plant Height Growth Pattern (cm)
The growth pattern of shallot plants reflects the plants' response to nutrient availability and environmental conditions during the vegetative phase. Plant height increases gradually as the plants age through irreversible cell division and elongation. Plant height is also an important indicator for assessing plant response to environmental influences and treatments (Jirmanová et al., 2016). The pattern of red onion height increase at 1–5 MST from seven treatment combinations is presented in Figure 2.


Note: P0 (100% inorganic fertilizer), P1 (50% P0 + LOF PSB 10 ml/L), P2 (25% P0 + LOF PSB 10 ml/L), P3 (100% LOF PSB 10 ml/L (without inorganic fertilizer)), P4 (50% P0 + LOF PSB 20 ml/L), P5 (25% P0 + LOF PSB 20 ml/L), P6 (100% LOF PSB 20 ml/L (without inorganic fertilizer)).
Figure 2. Plant height growth patterns from seven treatment combinations

At the beginning of the observation (1–2 MST), all treatments showed relatively low heights of TSS shallot plants because the plants were still in the early adaptation phase. Entering the age of 3 MST to 5 MST, plant height increased gradually in all treatments. At the end of the observation period, treatment P0 produced the highest plant height (21.96 cm), followed by P1 (21.47 cm) and P5 (20.79 cm), while P6 and P3 showed the lowest plant height (17.40–17.64 cm). These values were still lower than the description of the Sanren F1 variety (54.03–56.50 cm), indicating that growth conditions were not optimal. Although there were variations between treatments, in general, the pattern of plant height growth increased in all treatments and did not show a significant difference in the rate of red onion height increase (Ramadani, 2020).

3.1.2 Leaf Number Growth Pattern (sheets)
The number of leaves is an important characteristic for assessing the vegetative growth of shallots because it reflects photosynthetic capacity and nutrient absorption efficiency. Leaves act as the main organ for photosynthesis, which plays a role in cell growth and elongation (Zamriyetti et al., 2022). The pattern of increase in the number of shallot leaves at 1–5 weeks after planting for the seven treatment combinations is shown in Figure 3.


Note: P0 (100% inorganic fertilizer), P1 (50% P0 + LOF PSB 10 ml/L), P2 (25% P0 + LOF PSB 10 ml/L), P3 (100% LOF PSB 10 ml/L (without inorganic fertilizer)), P4 (50% P0 + LOF PSB 20 ml/L), P5 (25% P0 + LOF PSB 20 ml/L), P6 (100% LOF PSB 20 ml/L (without inorganic fertilizer)).
Figure 3. Pattern of increase in the number of shallot leaves from seven treatment  
               combinations

At the beginning of the observation (1–2 MST), all treatments showed a low and relatively uniform number of TSS red onion leaves because the plants were in the adaptation phase. Entering the age of 3–5 MST, the number of leaves increased gradually in all treatments with a relatively similar growth pattern. Descriptively, P0 (4.05 leaves) and P5 (4.00 leaves) tended to be higher, while P3 (3.45 leaves) was the lowest. These values were still far below the description of the Sanren F1 variety (29–36 leaves), indicating that growth conditions were not yet optimal. In general, the treatment combinations did not have a significant effect on leaf formation, so the increase in the number of leaves was more influenced by plant age and relatively homogeneous environmental conditions during the observation period.

3.1.3 Pattern of Tiller Development
The number of tillers is an important characteristic in assessing the growth of TSS shallots because it plays a direct role in bulb formation. Suckers form from growth points at the base of the plant and develop as the plant ages. Sucker formation is influenced by genetic factors and cultivation practices, including the treatment of seed bulbs (Darmawan, 2018). The pattern of increase in the number of shallot seedlings at 7–11 days after planting from seven treatment combinations is shown in Figure 4.

Note: P0 (100% inorganic fertilizer), P1 (50% P0 + LOF PSB 10 ml/L), P2 (25% P0 + LOF PSB 10 ml/L), P3 (100% LOF PSB 10 ml/L (without inorganic fertilizer)), P4 (50% P0 + LOF PSB 20 ml/L), P5 (25% P0 + LOF PSB 20 ml/L), P6 (100% LOF PSB 20 ml/L (without inorganic fertilizer)).
Figure 4. Pattern of increase in the number of tillers from seven treatment 
          combinations

At the beginning of the observation (7–8 MST), all treatments showed a relatively similar number of tillers, around one tiller per plant, because tiller formation was still slow. Entering the age of 9–11 MST, the number of tillers increased more clearly in all treatments. At the end of the observation period, treatment P5 produced the highest number of tillers (2.65 tillers per plant), followed by P1 and P0 (2.50 tillers), in accordance with the description of the Sanren F1 variety (2–4 tillers per clump), while P3 produced the lowest number (1.75 tillers). In general, the number of tillers was more influenced by plant age and environmental conditions than by fertilization treatments, so that growth was relatively uniform in TSS shallots (Sri, 2023).

3.2 The effect of LOF PSB to growth and yields of TSS
The results of the variance analysis of all variables are presented in (Table 1). The results showed that the liquid organic fertilizer PSB and inorganic treatments did not have a significant effect on all observation variables. Meanwhile, the block factor had a significant effect on bulb height and bulb yield per plot. The coefficient of variation (CV) is a measure of the accuracy of research data, where the higher the coefficient of variation, the lower the accuracy of the research, and vice versa (Ullatifah, 2021).










Table 1. Summary of the results of the analysis of variance of growth and yield of shallots for seven treatment combinations
	No
	Observation Variables
	
	coefficient of variation%

	
	
	Block
	Treatment 
	

	1
	Plant Height
	
	
	

	2
	Number of Leaves 
	
	
	

	3
	Number of Tillers per Clump 
	
	
	

	4
	Number of Bulbs per Clump 
	
	
	

	5
	Fresh Weight of Bulbs per Clump
	
	
	

	6
	Dry Weight of Bulbs per Clump
	
	
	

	7
	Bulb Diameter 
	
	
	

	8
	Bulb Height 
	
	
	

	9
	Bulb Yield per Plot 
	
	
	

	10
	Harvest Age
	-
	-
	-

	11
	Percentage of Plants that Grow
	-
	-
	-

	
	 5%
	3,16
	2,66
	


Note: *: Significantly different effect at 5% level, ns: Not significantly different effect at 5% level, T=Transformation =√(x + 0.5), variables 10-11 data are not allowed/do not meet the requirements for statistical testing.

3.3 The Effect of PSB Liquid Organic Fertilizer and Inorganic Fertilizer on the Vegetative Growth of TSS Shallots
The results of the analysis of variance show that the treatment of 7 combinations of liquid organic fertilizer and inorganic fertilizer had no significant effect on all variables of red onion vegetative growth, namely plant height, number of leaves, and number of tillers. The plant height variable P0 showed the highest result, namely 21.95 cm, while the lowest height was P6, namely 17.40 cm. The variable with the highest number of leaves was P0, with 4.05 leaves, while P3 had the lowest number of leaves, with 3.45 leaves. The variable with the highest number of tillers was P5, with 2.65 tillers per clump, while the lowest was P3, with 1.75 tillers per clump. (Table 2)

Table 2. Average data on the effect of PSB liquid organic fertilizer on the vegetative growth of 
 TSS shallot plants
	Treatment
	Plant Height (cm)
	Number of Leaves
	Number of tillers

	P0 (100% inorganic fertilizer)
	

	
	

	P1 (50% P0 + LOF PSB 10 ml/L)
	
	
	

	P2 (25% P0 + LOF PSB 10 ml/L)
	
	
	

	P3 (100% LOF PSB 10 ml/L (without inorganic fertilizer))
	
	
	1,75

	P4 (50% P0 + LOF PSB 20 ml/L)
	

	
	

	P5 (25% P0 + LOF PSB 20 ml/L)
	
	
	

	P6 (100% LOF PSB 20 ml/L (without inorganic fertilizer))
	
	
	


Note: The numbers after the ± sign indicate the standard deviation values for each treatment.


The average height of TSS shallot plants ranged from 17.40 to 21.95 cm, and the seven combinations of PSB fertilizer and inorganic fertilizer had no significant effect on plant height (Table 2). Treatment P0 produced the highest plant height (21.95 cm), while P6 produced the lowest (17.40 cm). The low plant height is thought to be caused by differences in plant response to growing conditions, such as nutrient availability, microclimate, and variety adaptability at the research site. This is in line with the opinion of Yulina et al. (2021), who stated that differences in plant characteristics will cause variations in height growth. The ability of plants to elongate their stems is influenced by cultivar characteristics, which are a form of plant tolerance to their growing environment.
The treatment of seven combinations of PSB liquid organic fertilizer and inorganic fertilizer did not have a significant effect on the number of shallot leaves TSS (Table 2). However, there is a tendency for the highest number of leaves to be obtained in treatment P0 (4.05 leaves), while the lowest number of leaves tends to be found in treatment P3 (3.45 leaves). These results indicate that leaf formation is more influenced by growing conditions than by differences in fertilizer combinations, particularly factors such as temperature, humidity, light intensity, and soil nutrient availability. Edi (2019) states that differences in the number of leaves between varieties are related to the characteristics and responses of plants to the environment, while Hakim & Anandari (2019) explain that the inherent properties of varieties also determine leaf formation, even though environmental factors also play a major role. Thus, environmental and climatic factors greatly determine the growth of shallots, especially in terms of the number of leaves formed.
The treatment of seven combinations of PSB liquid organic fertilizer and inorganic fertilizer had no significant effect on the number of shallot TSS tillers (Table 2). The highest number of tillers was found in P5 (2.65 tillers per clump) and the lowest in P3 (1.75 tillers per clump). These results indicate that the formation of tillers in TSS shallots of the Sanren F1 variety is more influenced by variety characteristics and growing conditions than by differences in fertilizer combinations. Kamilah et al., (2023) stated that variations in the number of shallot tillers are influenced by the plant's ability to utilize the environment, while Pramukyana et al. (2018) explained that the number of tillers determined by internal factors such as variety and environmental factors such as temperature and growth regulators. Thus, internal plant factors and environmental conditions are more dominant in the formation of shallot tillers.

3.4 The Effect of Using PSB Liquid Organic Fertilizer and Inorganic Fertilizer on the Yield of TSS Shallots  
	The results of the analysis of variance show that the seven combinations of PSB liquid organic fertilizer and inorganic fertilizer did not have a significant effect on all variables of shallot yield, including the number of bulbs per clump, fresh and dry bulb weight, bulb diameter and height, and bulb yield per plot (Table 3). Descriptively, the highest number of bulbs per clump was found in P5 (2.65 bulbs) and the lowest in P3 (1.75 bulbs). The highest fresh and dry bulb weights tended to be found in P0, while the lowest values were generally found in P6. Bulb diameter and height also showed a similar pattern, with the highest values in P0–P1 and the lowest in P6. The highest bulb yield per plot was achieved by P5 (4.60 g) and the lowest by P6 (3.98 g).
	Although there was no significant difference, there was a tendency for differences between treatments, indicating that fertilization was not a major determining factor in yield formation under the conditions of this study. This is thought to be due to the initial soil fertility being quite good and the influence of the highland environment, such as temperature and light intensity, which are more dominant in regulating photosynthesis and bulb enlargement. Thus, the yield of TSS shallots is more influenced by soil and environmental conditions than by the combination of fertilizers tested.



Table 3. Average data on the effect of PSB liquid organic fertilizer on shallot yield TSS
	[bookmark: _Hlk218589911]Treatment
	NBC
	FWBC (g)
	DWBC (g)
	BD (mm)
	BH (cm)
	BYP (g)
	PPG (%)

	P0 (100% inorganic fertilizer)
	
	
	
	
	
	
	

	P1 (50% P0 + LOF PSB 10 ml/L)
	
	
	
	
	
	
	

	P2 (25% P0 + LOF PSB 10 ml/L)
	
	
	
	
	
	
	

	P3 (100% LOF PSB 10 ml/L (without inorganic fertilizer))
	
	
	
	
	
	
	

	P4 (50% P0 + LOF PSB 20 ml/L)
	
	
	
	
	
	
	

	P5 (25% P0 + LOF PSB 20 ml/L)
	
	
	
	
	
	
	

	P6 (100% LOF PSB 20 ml/L (without inorganic fertilizer))
	
	
	
	
	
	
	


Note: The numbers after the ± sign indicate the standard deviation values for each treatment.  
NBC = Number of Bulbs per Clump, FWBC = Fresh Weight of Bulbs per Clump, DWBC = Dry Weight of  Bulbs per Clump, BD = Bulb Diameter, BH = Bulb Height, BYP = Bulb Yield per Plot, PPG = Percentage of Plants That Grew

	The harvest age of shallots in this study was uniform across all treatments, namely 79 days after planting, indicating that the differences in treatment had no significant effect on accelerating or delaying the generative phase. Harvesting was carried out when ±75% of the leaves had fallen, some of the bulbs had emerged from the soil, and the plants were carefully pulled out so that the bulbs were not damaged or left behind in the soil (Hermanto et al., 2017).
	The treatment of seven combinations of PSB liquid organic fertilizer and inorganic fertilizer had no significant effect on the number of TSS shallot bulbs (Table 3). The highest number of bulbs tended to be found in P5 with an average of 2.65 bulbs per clump, in accordance with the description of the Sanren F1 variety (2–4 tubers per clump), while the lowest was found in P3 with 1.75 bulbs per clump. This shows that bulb formation is more determined by variety traits and environmental conditions than by differences in fertilizer combinations. Waluyo et al. (2021) states that the number of tubers is related to the number of tillers and leaves, where an increase in tillers increases the number of bulbs, but a small number of bulbs per clump results in larger bulbs.
	The treatment of seven combinations of PSB liquid organic fertilizer and inorganic fertilizer did not have a significant effect on the fresh weight of shallot bulbs per clump (Table 3). The highest value was found in P0 and P5 (2.43 g), while the lowest was in P6 (2.05 g). The relatively low and uniform fresh weight of the bulbs indicates that the treatment was not able to optimally increase the fresh weight. Fresh weight is influenced by the water and organic matter content of the plant, where the number of leaves and bulbs play a role in increasing fresh weight (Ginting, 2016). Mafula & Yogi (2018) also stated that the higher the water content, the heavier the wet weight of the bulbs produced.
	The treatment of seven combinations of PSB liquid organic fertilizer and inorganic fertilizer had no significant effect on the dry weight of shallot bulbs per clump (Table 3). The highest value was found in P0 (2.12 g) and the lowest in P6 (1.75 g). The relatively low and uniform dry weight indicates that the treatment was not able to optimally increase the dry weight of the bulbs. Dry weight is influenced by the number of leaves and bulbs, as well as bulb size, which is directly related to the dry weight per clump (Wiguna et al., 2013).
	The treatment of seven combinations of PSB liquid organic fertilizer and inorganic fertilizer had no significant effect on the diameter of TSS shallot bulbs (Table 3). The highest diameter was found in P5 (19.13 mm) and the lowest in P6 (15.98 mm). These results indicate that the treatment was not able to promote optimal bulb enlargement, because bulb diameter is more determined by the accumulation of photosynthetic products and growing conditions, especially light intensity. Hidayat & Sumarni (2005) and Triyono et al. (2025) stated that bulb size is more influenced by the environment and photosynthetic activity than by fertilization. In addition, the number of leaves also plays a role in tuber enlargement, because the more leaves there are, the greater the amount of assimilates formed, thereby increasing tuber diameter and weight (Kasim et al., 2021).
	The treatment of seven combinations of PSB liquid organic fertilizer and inorganic fertilizer had no significant effect on the height of TSS shallot bulbs (Table 3). The highest bulb height was found in P1 (2.12 cm) and the lowest in P6 (1.96 cm). This indicates that the treatment was not able to optimally increase bulb height, as bulb growth is more influenced by environmental conditions such as temperature, light intensity, and nutrient availability. Aritonang et al. (2023) stated that differences in bulb height are not always apparent if environmental factors are more dominant than fertilization. In addition, initial tuber size also affects growth, because larger tubers have more food reserves in the early phase (Hardiansyah & Guritno, 2022).
	The treatment of seven combinations of PSB liquid organic fertilizer and inorganic fertilizer had no significant effect on the yield of shallots per plot of TSS (Table 3). The highest value was found in P5 (4.60 g) and the lowest in P6 (3.98 g), indicating that bulb production was still relatively low and uniform. This indicates that the combination of PSB fertilizer and inorganic fertilizer has not been able to optimally increase yields, as bulb formation and filling are more influenced by growing conditions than by fertilization treatments. Hidayat & Sumarni (2005) stated that shallot production is highly dependent on agroclimatic suitability, so fertilization does not always have a significant effect if environmental conditions are not optimal. Bulb weight per plot reflects the effectiveness of nutrient uptake and assimilate transport to the bulb, which determines crop production levels (Addai, 2014).
	The number of plants growing in all treatments showed a high growth rate percentage (Table 3). The highest percentage was found in P1 (100%), followed by P6 (98%), while P0, P2, P4, and P5 were relatively uniform in the range of 95–96%, and the lowest was in P3 (93%). The high percentage of plant growth indicates good TSS seed viability and optimal seedling adaptability in the field. This indicates that seed quality and initial growth conditions greatly support the successful establishment of TSS shallots. The germination percentage reflects seed viability and initial plant success, which are influenced by soil conditions and moisture in supporting the germination process and emergence of shoots (Pagano et al., 2023).

4. CONCLUSION
	This study shows that the application of PSB liquid organic fertilizer and inorganic fertilizer, either alone or in various dose combinations, has not had a significant effect on the vegetative growth or yield of TSS shallots. No optimal dose combination was found to significantly improve plant performance, and the combination of PSB fertilizer and inorganic fertilizer was not proven to be more effective than inorganic fertilizer alone. In practice, farmers are advised to prioritize the recommended dose of inorganic fertilizer as the main source of nutrients, while PSB can be used as a complementary input to support soil health and sustainable nutrient management. Further research under different agroecological conditions is recommended.
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