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Abstract 

This study aimed to examine the interaction between the dose of Super K organic fertilizer and tuber size, the main 
effect of Super K organic fertilizer, and the main effect of tuber size on the potassium uptake of shallots. This research 
is a factorial experiment arranged according to a randomized block design (RAK), while the factors in this study consist 
of 2 factors, namely factor I: dose of Super K organic fertilizer which consists of 4 levels. P0 = without Super K organic 
fertilizer, P1 = Super K organic fertilizer 429 kg/ha equivalent to 42, 9 g/plot, P2 = Super K organic fertilizer 715 kg/ha 
equivalent to 71,5 g/plot, P3 = Super K organic fertilizer 1286 kg/ha equivalent to 128,6 g/plot. Factor II: tuber size (U) 
which consists of 3 level. U1 = small bulbs (diameter = <1.5 cm or <4 g), U2 = medium-sized bulbs (diameter = 1.5 − 1.8 
cm or 4 6 g) and U3 = large bulbs (diameter = >1.8 cm or >6 g). Observations made in this study were plant height (cm), 
number of tillers per clump (stem), tuber diameter (cm), fresh tuber weight per plant (g) and dry tuber weight per plant 
(g). The result of this research is that the application of Super K organic fertilizer can increase the rate of photosynthesis. 
Bulb size can increase the number of tillers and tuber wet weight. The application of Super K organic fertilizer interacted 
with tuber size on the observation of stomatal conductivity and transpiration rate. 

The application of organic fertilizer Super K 1286 kg/ha with large tubers gave a higher yield of 39,717 g/plant. 
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1. Introduction

Shallots (Allium ascalonicum L.) are one of the tuber-producing horticultural commodities that can be utilized in the 
form of direct spices or packaged fried onions. Based on the analysis of 100 g of raw shallots, there are 31.2 mg of 
vitamin C, 0.20 mg of B1 (thiamin), 0.11 mg of B2 (riboflavin), 0.7 mg of B3 (niacin), 1,23 of B6 (pyridoxine). mg, 
carbohydrates 16.80 g, protein 2.5 g, total sugar 7.87 g, total fat 0.1 g, total fiber 3.2 g, water 79.80 g and energy 72 kcal 
[1].  

The area of shallot cultivation in Riau in 2019 was 92 ha, with a production of 507 tons and a productivity of 5.51 
tons/ha, while the demand for shallots was 19451.17 tons [2]. This shows that the availability of shallots is not sufficient 
to meet consumption needs, so shallot cultivation needs to be developed because it is much needed by the community. 

The low productivity of shallots is influenced by environmental factors, including low soil fertility, an increase in attack 
by plant-disturbing organisms, changes in microclimate and low quality seeds [3]. Shallot cultivation requires the 
application of technology that is in accordance with the conditions of the agroecosystem of the plant so that it can 
provide optimal results. 
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One of the efforts that can be done to increase the productivity of shallot plants is in the management of nutrients. Onion 
plants require sufficient nutrients for growth and development, especially for tuber formation. One of the elements that 
play an important role in tuber enlargement is K element, but there are obstacles encountered in the availability of K in 
the soil, namely the ability of the soil to provide K element is very low, so it is necessary to add fertilizer in the form of 
fertilizer. This is in accordance with Subandi's statement [4], that the availability of K on agricultural land is generally 
low so that it is necessary to add K fertilizer.  

Nutrien K can be obtained through the use of organic fertilizers. Organic fertilizers that can be used are Super K organic 
fertilizers. Super K organic fertilizers are organic fertilizers made from by-products of oil palm plants, namely empty oil 
palm fruit bunche, oil palm vine ash, and solid containing elements of K2O 20.93 %. [5] The element of potassium has 
the function of increasing carbohydrate metabolism so that the ability of plants to form dry matter will be better. Gunadi 
stated that potassium in shallots can provide better tuber yields, tuber quality and shelf life which lasts longer, and 
tubers remain solid even when stored for a long time [6]. 

In addition to the potassium element, the seeds used in the form of tubers also affect the increase in shallot production. 
Good tubers are tubers that have gone through a period of dormancy, are healthy, free from defects and of optimal size. 
Azmi, et al. stated that tubers that are too small tend to produce relatively few tillers, while the use of large tubers can 
increase production costs because the total weight of tubers required is higher even though large tubers have sufficient 
food reserves to support early plant growth [7]. Ali et al. stated that large tubers (12 g) provided a larger number of 
tubers per plant than medium (8 g) and small (4 g) tubers [8]. 

2. Material and Methods 

2.1. Research Place 

The research has been carried out in the technical implementation unit (UPT) of the Faculty's Experimental Garden 
Agriculture, Riau University, Binawidya Campus Km 12.5 Pekanbaru City.  

2.2. Research Materials and Tools  

The materials used were shallot seeds of the Bima Brebes variety, Super K organic fertilizer, Urea fertilizer, TSP, 
Dhithane M-45, and Sevin 85 S insecticide. The tools used were digital scales, analytical balances, caliper, land 
management tools and tools write. 

2.3.  Research methods 

This research is a factorial experiment arranged according to a randomized block design (RAK), while the factors in this 
study consist of 2 factors, namely factor I; dose of Super K organic fertilizer which consists of 4 levels. P0 = without 
Super K organic fertilizer, P1 = Super K organic fertilizer 429 kg/ha equivalent to 42.9 g/plot, P2 = Super K organic 
fertilizer 715 kg/ha equivalent to 71.5 g/plot, P3 = organic fertilizer Super K 1286 kg/ha is equivalent to 128.6 g/plot. 
Factor II: tuber size (U) which consists of 3 levels. U1 = small bulbs (diameter = <1.5 cm or <4 g), U2 = medium-sized 
bulbs (diameter = 1.5 1.8 cm or 4 6 g) and U3 = large bulbs (diameter = >1.8 cm or >6 g). 

Observations made in this study were plant height (cm), number of tillers per clump (stem), tuber diameter (cm), fresh 
tuber weight per plant (g) and dry tuber weight per plant (g). Super K organic fertilizer was applied 1 week before 
planting along with other fertilizers (250 kg urea per ha (25 g per plot), SP-36 150 kg per ha (15 g per plot)). Shallot 
bulb seeds have criteria as seeds and are ready to be planted. Before planting, the tubers are cut one quarter of the way 
at the end of the tuber, so that the tubers grow evenly and accelerate the shoots, then smeared with Dithane M-45 the 
day before planting to avoid disease, and planted into the planting hole until the end of the tuber looks flush with the 
soil surface. 

The data obtained were analyzed statistically, namely the analysis of variance (ANOVA). The results of the variance that 
had a significant effect were tested with Duncan 5%. Data analysis using SAS 9.1 program.  
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3. Results  

Table 1 Chlorophyll content of onion plant leaves (μmol m-2) in the application of fertilizer organic Super K and tuber 
size  

Bulb Size (cm) Super Organic Fertilizer K (kg/ha) Average 

0 429 715 1286 

Small (1.4−1.5) 88.900a 83.367ab 93.467a 87.133a 88.217AB 

Medium (1.7−1.8) 85.667ab 90.400a 90.267a 94.200a 90.133A 

Large (1.9−2.0) 82.133ab 74.200b 87.667a 89.367a 83.42B 

Average 85.567AB 82.656B 90.467A 90.233A  

The numbers in the columns and rows followed by the same uppercase and lowercase letters were not significantly different according to Duncan's 
multiple spacing test at the 5% level. 

Table 2 The rate of photosynthesis of shallot leaves (μmol CO2 m-2 s-1) on application of Super K organic fertilizer and 
tuber size 

BulbSize(cm) SuperOrganicFertilizerK(kg/ha) Average 

0 429 715 1286 

Small (1.4−1.5) 30.433abc 36.020a 30.850abc 27.277bc 31.145A 

Medium (1.7−1.8) 26.283c 29.453abc 28.930abc 28.177abc 28.211A 

Large (1.9−2.0) 27.890abc 35.233ab 26.297c 29.187abc 29.652A 

Average 28.202B 33.569A 28.692B 28.213B  

The numbers in the columns and rows followed by the same uppercase and lowercase letters were not significantly different according to Duncan's 
multiple spacing test at the 5% level. 

Table 3 Leaf transpiration rate of shallots (mmol H2O m-2 s-1) on application of Super K organic fertilizer and tuber size 

Bulb Size (cm) Super Organic Fertilizer K (kg/ha) Average 

0 429 715 1286 

Small (1.4−1.5) 1.446bc 1.983ab 1.800abc 1.530abc 1.690A 

Medium (1.7−1.8) 1.403bc 1.140c 1.420bc 1.873ab 1.459A 

Large (1.9−2.0) 1.753abc 2.190a 1.373bc 1.313bc 1.657A 

Average 1.534A 1.771A 1.531A 1.572A  
The numbers in the columns and rows followed by the same uppercase and lowercase letters were not significantly different according to Duncan's 

multiple spacing test at the 5% level. 

Table 4 Onion leaf stomata conductivity (mol H2O m-2 s-1) on application of Super K organic fertilizer and tuber size 

Bulb Size (cm) Super Organic Fertilizer K (kg/ha) Average 

0 429 715 1286 

Small (1.4−1.5) 0.766c 0.856ab 0.806abc 0.770c 0.800A 

Medium (1.7−1.8) 0.763c 0.733c 0.766c 0.810abc 0.768A 

Large (1.9−2.0) 0.816abc 0.880a 0.780bc 0.743c 0.805A 

Average 0.782AB 0.823A 0.784AB 0.774B  

The numbers in the columns and rows followed by the same uppercase and lowercase letters were not significantly different according to Duncan's 
multiple spacing test at the 5% level. 
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Table 5 The concentration of CO2 in the leaf cells of shallots (μmol CO2 mol-1) on application of Super K organic fertilizer 
and tuber size 

Bulb Size (cm) Super Organic Fertilizer K (kg/ha) Average 

0 429 715 1286 

Small (1.4−1.5) 17.400a 10.713a 19.427a 18.457a 16.499A 

Medium (1.7−1.8) 21.907a 14.293a 15.953a 15.430a 16.896A 

Large (1.9−2.0) 21.870a 10.880a 22.773a 17.187a 18.178A 

Average 20.392A 11.962a 19.384A 17.024AB  

The numbers in the columns and rows followed by the same uppercase and lowercase letters were not significantly different according to Duncan's 
multiple spacing test at the 5% level. 

Table 6 Onion plant height (cm) on application of Super K organic fertilizer and bulb size 

Bulb Size (cm) Super Organic Fertilizer K (kg/ha) Average 

0 429 715 1286 

Small (1.4−1.5) 37.680a 37.740a 40.040a 38.907a 38.592A 

Medium (1.7−1.8) 37.960a 37.680a 39.480a 39.740a 38.715A 

Large (1.9−2.0) 38.100a 38.967a 37.867a 39.733a 38.667A 

Average 37.913A 38.129A 39.129A 39.460A  

The numbers in the columns and rows followed by the same uppercase and lowercase letters were not significantly different according to Duncan's 
multiple spacing test at the 5% level. 

Table 7 Number of tillers per clump of shallot plants (stems) on application of Super K organic fertilizer and tuber size 

Bulb Size (cm) Super Organic Fertilizer K (kg/ha) Average 

0 429 715 1286 

Small (1.4−1.5) 6.400bcd 4.866d 5.733cd 6.066bcd 5.766B 

Medium (1.7−1.8) 6.866abcd 6.200bcd 6.600abcd 6.266bcd 6.483B 

Large (1.9−2.0) 8.133ab 8.066abc 7.800abc 8.866a 8.216A 

Average 7.133A 6.377A 6.711A 7.066A  

The numbers in the columns and rows followed by the same uppercase and lowercase letters were not significantly different according to Duncan's 
multiple spacing test at the 5% level. 

Table 8 The diameter of the largest bulb of shallot (cm) on the application of Super K organic fertilizer and the size of 
the bulb 

Bulb Size (cm) Super Organic Fertilizer K (kg/ha) Average 

0 429 715 1286 

Small (1.4−1.5) 2.150a 2.063a 2.173a 2.120a 2.126A 

Medium (1.7−1.8) 2.120a 2.140a 2.097a 2.210a 2.141A 

Large (1.9−2.0) 2.133a 2.080a 2.110a 2.103a 2.106A 

Average 2.134A 2.094A 2.126A 2.144A  

The numbers in the columns and rows followed by the same uppercase and lowercase letters were not significantly different according to Duncan's 
multiple spacing test at the 5% level. 
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Table 9 Fresh tuber weight per onion plant (g) on application of Super K organic fertilizer and tuber size 

Bulb Size (cm) Super Organic Fertilizer K (kg/ha) Average 

0 429 715 1286 

Small (1.4−1.5) 26.853bc 17.977c 29.283abc 28.787abc 25,725B 

Medium (1.7−1.8) 27.343abc 27.760abc 31.940ab 32.343ab 29,847AB 

Large (1.9−2.0) 30.930ab 30.263abc 32.933ab 39,717a 33,461A 

Average 28.376AB 25.333B 31.386AB 33,616A  

The numbers in the columns and rows followed by the same uppercase and lowercase letters were not significantly different according to Duncan's 
multiple spacing test at the 5% level. 

Table 10 Dry bulb weight per onion plant (g) on application of Super K organic fertilizer and bulb size 

Bulb Size (cm) Super Organic Fertilizer K (kg/ha) Average 

0 429 715 1286 

Small (1.4−1.5) 4.063ab 3.100b 4.970ab 5.463ab 4.399A 

Medium (1.7−1.8) 4.320ab 5.397ab 5.957ab 5.887ab 5.390A 

Large (1.9−2.0) 6.173a 4.893ab 5.713ab 6.170a 5.737A 

Average 4.852A 4.463A 5.546A 5.840A  

The numbers in the columns and rows followed by the same uppercase and lowercase letters were not significantly different according to Duncan's 
multiple spacing test at the 5% level.  

4. Discussion 

4.1. Chlorophyll Content of Shallot Plant Leaves (μmol m-2) 

Table 1 shows that the application of organic fertilizer Super K 1286 kg/ha with medium tuber size has the highest 
chlorophyll content of 94,200 (μmol m-2) significantly different from the application of organic fertilizer Super K 429 
kg/ha and large tuber size with chlorophyll content of 74,200 (μmol m-2), but did not differ from the other treatments. 
Without the application of Super K organic fertilizer with small tubers, it was also significantly different from the 
application of Super K organic fertilizer at 429 kg/ha and large tubers, this happened because the small tubers did not 
form many tillers so that the K used in the soil was more for the formation of leaf color.  

Munawar explained that in vegetable crops such as shallots, adequate supply of K can improve the size, color, taste, and 
skin of the fruit which are important for storage and transportation. Therefore, an adequate supply of K will ensure the 
function of the leaves during fruit growth and the amount of sugar in the fruit [9]. Higher chlorophyll content is usually 
found in dark green leaves. This is in line with the results of research [10], on the morphology of cassava leaves which 
have a dark green color while lettuce leaves are light green, so that the chlorophyll content in cassava leaves is higher 
than lettuce leaves. The leaf thickness factor can also affect the chlorophyll content, because thin leaves generally wilt 
when picked so that the chlorophyll is easily degraded. 

4.2. Rate of Photosynthesis of Shallot Plant Leaves (μmol CO2 m-2 s-1) 

Table 2 shows that the application of organic fertilizer Super K 429 kg/ha with small tuber size was significantly 
different from the application of organic fertilizer Super K 1286 kg/ha with small tuber size, without the application of 
organic fertilizer Super K with medium tuber size, and the application of organic fertilizer Super K 715 kg/ha with large 
tuber size, but not significantly different from other treatments. The rate of photosynthetic activity is influenced by 
sunlight, if photosynthetic activity increases, the activity of Translocation of nutrients will increase, so plants will absorb 
more nutrients, meaning the need for fertilizer will increase.  

Absorption of water and CO2 in sufficient quantities with the help of sufficient sunlight causes the photosynthesis 
process to run well [11]. Anni et al. explained that the rate of photosynthesis is influenced by light intensity. An increase 
in the rate of photosynthesis occurs when the light intensity increases. When the light intensity is low, the rate of 
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photosynthesis decreases. Each plant species has an optimal range of light intensity for the photosynthesis process to 
increase growth and production [12]. In addition to sunlight, nutrients also affect the rate of photosynthesis. 

Napitupulu and Winarto stated that the application of potassium fertilizer aims to increase the rate of photosynthesis 
of plants [13]. By increasing the rate of photosynthesis, photosynthate will be produced which is used in the formation 
of new plant cells. This is in line with the results of this study, that small and large tubers that were given Super K organic 
fertilizer showed a higher photosynthetic rate than medium sized bulbs that were not given Super K organic fertilizer. 
This means that with the addition of Super K organic fertilizer, photosynthetic activity increased. Thus, potassium plays 
an important role in photosynthesis. 

Marzouk et al. stated in his research that potassium plays a role in the translocation of metabolites from leaves to plant 
roots, so that it has good vegetative growth. In addition, potassium also has the ability to regulate the synthesis and 
accumulation of starch in tubers because it is assisted by several enzymes. The element of potassium in plants as a 
cofactor for the process of chlorophyll formation and the process of photosynthesis [14]. 

4.3. Shallot Transpiration Rate (mmol H2O m-2 s-1) 

Table 3 shows that there was an interaction between the application of Super K organic fertilizer with tuber size, where 
the application of Super K organic fertilizer 429 kg/ha with large tubers was significantly different from without 
fertilizer application with small and medium tubers, fertilizer 429 kg/ha with medium tubers, fertilizer 715 kg/ha with 
medium and large tubers, and fertilizer 1286 kg/ha with large tubers, but not significantly different from other 
treatments. The highest transpiration rate is the application of fertilizer at 429 kg/ha with large tubers, this happens 
because basically large tubers tend to produce a lot of tillers, so that many leaves will be formed. 

The results of the study [15] showed that the number of leaves on acacia plants which were more than other plants 
played an important role in increasing the plant's ability to transpiration because increasing the number of leaves meant 
an increase in the number of available stomata. The leaves of the shallot plant will receive sunlight so that the leaf 
temperature will increase, if the leaf temperature is too high it can disrupt the plant's metabolism, for that it is necessary 
to make an effort to liberate this energy, namely by transpiration. 

Mansur explained that if the absorption of CO2 increases, the transpiration activity of the leaves will also increase, as 
well as the value of the amount of transpiration which is influenced by the amount of stomata opening in plant leaves 
[16]. The opening and closing of the stoma is influenced by one element of K. The results of the study [17] showed that 
the administration of a formulation of Trichokompos empty palm oil bunches which contained K elements could 
increase the transpiration rate in shallot plants because the cell turgidity in the stomata increased so that the 
transpiration rate would also increase. Potassium taken up by guard cells causes the opening and closing of stomata 
due to changes in cell turgor pressure in plant leaves. 

4.4. Stomata Transmission of Shallot Plant Leaf (mol H2O m-2 s-1) 

Table 4 shows that there was an interaction of Super K organic fertilizer application with tuber size, where the 
application of Super K organic fertilizer 429 kg/ha with large tubers was significantly different from without fertilizer 
application with small and medium tubers, fertilizer 429 kg/ha with medium tubers, fertilizer 715 kg/ha with medium 
and large tubers, fertilizer 1286 kg/ha with small tubers and large tubers, but not significantly different from other 
treatments. Stomata are generally found on the leaf surface, but stomata are also found on both leaf surfaces. Stomata 
will open when the turgor pressure of the two guard cells increases. The increase in guard cell turgor pressure is caused 
by the entry of water into the guard cells. [18] stated that stomatal conduction was increased due to open stomata. If 
the stomata open, there will be an accumulation of potassium ions (K+) in the guard cells. 

Ions penetrate the membrane by diffusion through integral proteins in the membrane, where these proteins accelerate 
the rate of diffusion. One of these small proteins or polypeptide antibiotics can accelerate the transport of cations called 
ionophore which is capable of transporting cations across the membrane. The size of this ionophore channel will 
determine the selectivity of the membrane to determine the type of cation to be transported, for example valinomycin 
(valinomycin). Valinomycin is a molecule that is selective for potassium ions.  

Ulianas and Heng stated that the chemical nature of valinomycin which has a negatively charged pole on the oxygen 
atom in the interior of the valinomycin cavity, causes potassium ions to be bound to the oxygen atom in valinomycin 
[19]. The large amount of valinomycin in the membrane causes more potassium ions to be bound to the valinomycin 
molecule. This situation causes more potassium ions to enter the membrane and reduces the number of potassium ions 
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on the membrane surface so that it affects the stomatal conductivity. The results of the study [17] showed that the 
administration of formulated oil palm empty fruit bunches Trichokompos containing K gave an increase in stomata 
conduction in the leaves of shallot plants. 

4.5. Concentration of CO2 in Shallot Leaf Cells (μmol CO2 mol-1) 

Table 5 shows that there was no interaction between the application of Super K organic fertilizer and tuber size. For 
plants that grow in the field, CO2 is never a limiting factor, but a lack of CO2 also cannot form carbohydrates properly, in 
addition to its availability in the atmosphere CO2 is also influenced by plant nutrition, therefore it is necessary to enrich 
CO2 to increase yields and improve product quality. If plants have excessive CO2 it will be toxic to plants, because high 
CO2 will directly inhibit succinate dehydrogenase, thereby disrupting the function of the tricarboxylic acid cycle and 
aerobic respiration.  

Kuswandi et al. explained that the number of moles of CO2 gas that reacted would be greater if the concentration of 
potassium carbonate (K2CO3) solution was greater [20]. The results showed that increasing the application of Super K 
fertilizer with various sizes of tubers did not give significant results to the concentration of CO2. This has an impact on 
the formation of tubers which do not produce more carbohydrate accumulation and the tuber yield is relatively the 
same. Munawar explained that this occurs because some of the non- exchangeable K becomes available to plants when 
K can be exchanged or soluble K is absorbed by plants or is lost to leachate during the growing season, even though the 
amount is very small to meet plant needs [9]. 

The results of the study [17] showed that the formulation of Trichokompos empty fruit bunches (TKKS) containing K 
nutrients did not have a significant effect on the concentration of CO2 in shallot plant cells. 

4.6. Shallot Plant Height Merah (cm) 

Table 6 shows that there is no interaction between Super K organic fertilizer application and bulb size on shallot plant 
height. The growth of plant height showed relatively similar uniformity, this was because the absorption of plant 
nutrients in the soil was also relatively the same so that there was no significant difference in the growth of shallot plant 
height. The organic Super K fertilizer given cannot be utilized by plants because the K cations are bound by the soil 
adsorption complex, so that K uptake in the soil to reach the root surface is slow before it is ready to be absorbed by 
plants. The results of the study [13] showed that the administration of K had no significant effect on the plant height of 
shallots.  

The results of the study [21] stated that there was no significant interaction between variety and dose of NPK fertilizer 
on plant height, number of tillers per plant, and plant dry weight. The results of the study [22] showed that there was 
no interaction between tuber size and biourin concentration at 14 days after planting (DAT), 28 days after planting 
(DAT) and 42 days after planting (DAT) on shallot plant height. This is because the older the plant age, the growth shows 
simultaneously so that the plant height is almost the same. Nutrients that play an important role in influencing plant 
growth other than K are N nutrients. 

The N nutrient content in the initial soil before planting was relatively low, namely 0.13%, as well as in organic 
potassium fertilizer the N nutrient content was only 0.82%, but in this study N was added according to the 
recommended dose for each experimental unit. . [9] explained that the N content in plant tissue was about 2% 4% dry 
weight of the plant. The uptake of N nitrate for synthesis into protein is also influenced by the availability of K+ ions but 
on the observation of plant height the element K did not give a significant effect. Onion plant height in the description is 
25 cm - 44 cm, while the plant height variable has a range of 37.680 cm and 40,040 cm. Based on these data, it can be 
seen that the plant height corresponds to the description of the plant, although it does not reach the maximum height 
of 44 cm. 

4.7. Number of Tillers per Clump of Shallots (stems) 

Table 10 shows that the application of Super K organic fertilizer of 1286 kg/ha with large tuber sizes was significantly 
different from that without fertilizer application, 429 kg/ha, 715 kg/ ha and 1,286 kg/ha with small tubers, 429 kg/ha 
and 1286 kg. /ha with medium tuber size, but not significantly different from other treatments. This can happen because 
large tubers have more tuber layers, thus more food reserves are available and shoots that will grow also have more 
opportunities. 

The inside of the onion bulb can be found many lateral shoots, these shoots can form new discs and from these new 
discs can grow leaf petals so that new bulbs can be formed. Thus, each red onion bulb can become several bulbs, this 
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characteristic results in the formation of a clump of plants. The results of the study [23] stated that the treatment of 
small tubers gave low yields because small tubers did not have side tubers and had little food reserves so that the 
formation of new tubers would be less. 

Nugroho et al. explained that the increased growth of shallots in the treatment of large tubers (U3) was due to the large 
and heavy seeds having more food supplies [22]. This is in line with the opinion [24] states large -sized tubers have 
relatively more tuber layers. Therefore, the ability to grow will be stronger as well, in addition, large seeds have a wider 
root cross-sectional area so that the number of roots that grow will be more. This means that the amount of nutrients 
that can be absorbed is in sufficient quantities, thereby increasing plant growth. 

4.8. Diameter of the Largest Bulb of Shallot Plants (cm) 

Table 8 shows that there is no interaction of Super K organic fertilizer application with tuber size on tuber diameter 
variables. Shallot bulbs are formed from the base of the swollen leaves in layers to form pseudo stems as bulbs, whose 
function is to store food reserves. On the discus or the short main stem, there are buds that can form new clumps of 
plants or tillers. Provision of organic potassium fertilizer will stimulate photosynthesis and the results in the form of 
carbohydrates will be transported to all parts of the plant organs. However, in this study, it did not have a significant 
effect on tuber enlargement. This happens because the K that is absorbed by plants is not only for tuber enlargement, 
but also for the growth of other plant organs. This shows the important role of K in tuber enlargement. 

Istina the importance of plants for element K because this element is able to synthesize protein to stimulate the 
formation of more perfect tubers [25]. Plants can take up K in the soil in sufficient amounts or even more, but it does 
not have an impact on increasing production. It can be seen that medium and large tubers have met the requirements 
for optimal growth because they contain more than 2% K elements, but the K elements that are absorbed are not only 
for tuber enlargement, but also for the formation of other plant parts. 

Medium and large tubers produce more tillers than small tubers, thus the need for K elements will be more, because K 
elements are involved in many biochemical and physiological processes of plant growth and yield, so that they are not 
sufficient for tuber enlargement which is more optimal than tubers which is small. The number of tillers formed will 
produce a large number of leaves. 

4.9. Fresh Bulb Weight per Shallot Plant (g) 

Table 9 shows that the application of organic fertilizer Super K 1286 kg/ha with large tubers was significantly different 
from that without fertilizer application and fertilizer application of 429 kg/ha with small tubers, but not different from 
the other treatments. Fresh tuber weight is the weight of tubers when the plant is still alive and weighed immediately 
after harvest. The increase in fresh weight of tubers was influenced by the amount of water absorption and the 
accumulation of photosynthetic products in the leaves to be translocated for tuber formation. So the difference in water 
content will affect the fresh weight of the tubers produced. The application of organic fertilizer Super K 1286 kg/ha with 
large tubers tends to produce a lot of tillers, thus the water absorbed and the accumulation of carbohydrates will also 
be more and this will affect the weight of the fresh tubers. 

The results of the study [22] stated that the highest results obtained from the parameters of the weight of fresh tubers 
with leaves were in the treatment of large tubers weighing 132,533 g/ plant clump, significantly different from the 
medium tuber treatment i.e. 104,033 g/ plant clump. While the lowest yield was in the treatment of small tubers 
weighing 96,166 grams/ plant clump. The increased growth of shallots in the treatment of large tubers was due to the 
large and heavy seeds having more food supplies. 

Sufyati et al. stated that all yield components were significantly higher at the use of three seed tubers per planting hole. 
The results showed that the reduction in the number of seed tubers per hole caused a significant decrease in all yield 
components to the number of tubers per clump, root wet weight, dry tuber weight and dry tuber weight [26]. This is in 
line with this study which showed that larger tubers with more tillers produced higher plant fresh weight. In addition 
to the size of the tuber, the element K also plays an important role in increasing the fresh weight of a plant, especially 
onion bulbs. 

4.10. Weight of Dried Bulbs per Shallot Plant (g) 

Table 10 shows that without the application of Super K organic fertilizer and the application of 1286 kg/ha with large 
tuber size, significantly different from the application of Super K fertilizer 429 kg/ha with small tuber size, but not 
significantly different from other treatments. The production of a plant is the resultant of the photosynthesis process, 
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the decrease in assimilation due to respiration and the translocation of dry matter into the crop. The increase in 
production is directly proportional to the increase in the relative growth and net yield of photosynthesis. The growth 
was directly related to the ratio of leaf area, specific leaf weight, and assimilation per leaf unit. Increasing these 
components will increase the results obtained. 

The results of the study [23] stated that the low weight of the seeds showed that the dry weight of the shallots was 
decreasing. Dry weight is the weight of the photosynthate content of the tuber. If the dry weight of a plant is large, then 
the results of the metabolic process are equal to the dry weight of the plant. 

The results of the study [22] stated that the highest yield of the dry tuber weight parameter was in the treatment of 
large tubers weighing 97,66 g/plant clump, significantly different from the medium tuber treatment, namely 69,66 
g/plant clump. While the lowest yield was in the treatment of small tubers weighing 59,62 g/plant clump which was not 
significantly different from that of medium tubers. The dry weight yield describes the ability of plants to accumulate 
organic matter during growth, if the nutrient contribution is neglected, the dry weight gain is expressed as a result of 
carbon dioxide reduction [25]. 

Suminarti explained that the low ability of plants to produce assimilate was also caused by the low absorption of K by 
plants. For plants with low K availability, photosynthetic activity is also low, which in turn has an impact on the low 
photosynthate produced [27]. This statement is in accordance with the results of the study where the application of 
organic potassium fertilizer did not have a significant effect on all tuber sizes, but the combination of fertilizer 
application with tuber size did have an effect on plant dry weight. 

Prasetyo stated that the application of palm ash ash can increase the dry weight of the plant because it can increase the 
pH, K and Na levels of the soil and other cations such as Ca and Mg [28]. Elemental Ca plays an important role in plants. 
The element Ca becomes part of the cell structure, namely cell walls and membranes, and is needed in the formation or 
division of new cells, namely those found in the meiotic spindles [29]. Ca2+ ions are essential for the translocation of 
carbohydrates and nutrients. 

While the important role of Mg in plants is as a component of the chlorophyll molecule in all green plants, and plays an 
important role in almost all plant metabolism and protein synthesis. Oil palm ash is also one of the basic ingredients of 
Super K fertilizer. Setiyowati stated that the small size of the tubers is an indication that the content of organic 
compounds in the tubers such as carbohydrates, proteins, fats and others are very small, so that the dry weight 
components obtained are also relatively the same and few [30]. 

5. Conclusion 

 The application of Super K organic fertilizer can increase the rate of photosynthesis, but not in other 
observations. While the size of the tubers can increase the number of tillers and wet weight of tubers, but not 
in other observations.  

 The application of Super K organic fertilizer interacted with tuber size in observing stomatal conductivity and 
transpiration rate, but did not interact with other observations. 

 The application of 1286 kg/ha Super K organic fertilizer with large tubers gave a higher yield of 39,717 g/plant, 
but was not efficient in the absorption of K elements in Super K organic fertilizer.  
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