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INTRODUCTION 
 
The effort to replace the use of inorganic fertilizer with organic fertilizer has been long conducted. Concerning the environment, 

inorganic fertilizers undoubtedly contribute to a huge loss. The negative impact mainly comes from the leaching of N fertilizer in 

the form of NO3
-
. A wider range of community demands the restriction of the use of chemical fertilizers (inorganic) and the 

agribusiness actors expect an eco-friendly fertilizing technology [1]. The use of chemical fertilizers (inorganic) exceeding the 

normal dose to achieve better productivity of forages causes a declining soil quality as germplasm for plants, improper land 

management allowing erosion, soil organic matter loss, waterlogging, soil compaction and other activities that reduce the quality 

of the critical land/pasture [2] [3] [4]. 

 

One alternative that can be used to replace chemical fertilizer is a liquid organic fertilizer [5]. Liquid organic fertilizer is able to 

nourish the environment, revitalize soil productivity, reduce costs, and improve production quality [7].  The other advantages of 

liquid organic fertilizer lie in its ability to improve soil structure, raise the water absorptive capacity of the soil. Liquid organic 

fertilizer can be produced from various natural resources. One of the sources is water hyacinth [6]. Water hyacinth contains 

considerable quantities of nitrogen, phosphorus, magnesium, sulfur, manganese, copper, zinc, and other compounds. Although it  

may be richer in iron, calcium and potassium than terrestrial plants, the use of the commercial has not been fully exploited due to 

its low dry matter content. To make efficient use of liquid organic fertilizer, the primary materials are usually combined with 

other materials with high N content of nutrients. Gamal leaves have good potential to be processed into a liquid fertilizer and 

therefore, Gamal liquid fertilizers are widely used for fertilizing food crops such as corn and mustard.  The supplementation of 

Gamal leaf liquid fertilizer on corn crops is able to improve annual production to approximately 3 tons per acre and for mustard, 
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approximately 2-6 tons per acre. This is not only effective for food crops; liquid organic fertilizer is also effective for forages. 

Gamal leaves liquid fertilizer is supplemented to the plant by spraying the liquid two weeks after the cultivation [8]. 

The previously mentioned statements indicated that liquid organic fertilizer could be a good alternative in replacing inorganic 

fertilizers. Meanwhile, the water hyacinth is a plant that has the potential to be used as the basic material in liquid organic 

fertilizer production. It is, therefore, necessary to study scientifically the effect of liquid organic fertilizer produced from water 

hyacinth to the production and the quality of Brachiaria brizantha. 

 

MATERIALS AND METHODS 

 

This research was performed in June-August 2019 This study consisted of three research stages. The first stage was the 

production of liquid organic fertilizer, soil sample collection from the pasture of Faculty of Animal Science, Hasanuddin 

University and grass cultivation by using polybags. The second stage is the measurement of the plant production, which was 

performed at the Field Laboratory of Forage Crops and Pasture Science. The final stage was the analysis of grass quality, which 

was performed at the Animal Nutrition Laboratory at Hasanuddin University. The materials used in this research is a hoe, a 

machete, tape measure, a sieve (soil sieving tool), shovel, weight scale, polybag, bucket, mill, volumetric flask, measuring cup, 

Leaf Area Meter/Kwf, Konica Minolta SPAD 502 and protein analysis tool. The object of research materials used is Brachiaria 

brizantha tillers, soil, water, organic liquid fertilizer produced from water hyacinth (Eichhornia crassipes), Gamal leaf, and 

materials for the protein content analysis. 

 

This research was conducted using Complete Random Design (CRD) consisting of 5 treatment and 4 replicates for each 

treatment [9]. Treatment design can be seen as follows: 

T0 = BB Grass without fertilizer (Control) 

T1 = BB Grass + LOF 10 ltr/ha is equivalent to 10 ml/polybag 

T2 = BB Grass + LOF 20 ltr/ha equivalent to 20 ml/polybag 

T3 = BB Grass + LOF 30 ltr/ha equivalent to 30 ml/polybag 

T4 = BB Grass + LOF 40 ltr/ha equivalent to 40 ml/polybag 

Description: BB Grass = Brachiaria brizantha; LOF= Liquid Organic Fertilizer 

 

Total experimental units were as many as 20. The mathematical model for this design is presented as follows: 

Yijk =  +  αi + ɛijk 

Description: 

Yijk = Observation value 

   = Mean value 

αi   = The effect of fertilizing factor i ( i =   1,2…r)  

ɛijk = Error experiment  

 

Sample Collection 

Soil samples were taken randomly at the Pasture of the Faculty of Animal Science, Hasanuddin University. The collected soil 

was from dry land with a soil depth of 15-30 cm. 

 

Liquid Organic Fertilizer 

The used liquid fertilizer was made from the water hyacinth and Gamal leaves. The water hyacinths were obtained from the 

waters around Makassar while Gamal leaves from the pasture of the Animal Science Faculty. The collected materials were 

separated from their roots and stored in the bucket. Each treatment contains 10 kg of chopped fresh leaves. The stored fresh 

leaves were added with water and homogenized with yeast, amounted to 5% from the overall used materials. A comparison of 

the quantity of the leaves and water in the bucket was 2 kg for leaves and 1 litre for water. The bucket was left covered to ensure 

no nutrient loss from the evaporation. A small hose was inserted to the bucket through a small hole at the bucket lid in order to 

release excess gas in the bucket. The waste was filtered from the bucket after 7-14 days where the liquid inside the bucket 

remains odourless and shrunk. The processed liquid in the bucket will be prepared as the liquid fertilizer for plants [10] 

 

Cultivation Media and Seed Provision 

Before the cultivation, the soil was homogenized and 10 kg of the soil was stored into 20 polybags with the size of 30 x 40 cm 

and diameter of 14 cm. The tillers of Brachiaria brizantha were obtained from the Faculty of Animal Science pasture and later, 

were planted in the polybag. 

 

Cultivation 

At first, the soil was cleaned and filtered to separate the stones and remaining plant materials. The soil texture in this study was 

lotosol soil. The soil nutrient content of the used soil in this study was presented in Table 4. 
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Table 4: Soil Nutrient Content 
pH C N. C/N P2O5 K2O 

 ---------%-------  ----mg 100 g-1---- 

6.4 2.11 0.12 18 19.62 9.63 

 Source: Laboratory of Chemistry and Soil Fertility (2018). Department Of Soil Science Faculty Of Agriculture 

 

Soil that was filled in the polybag, planted with tillers of Brachiaria brizantha, Brachiaria decumbens and Brachiaria 

decumbens hybrid cv.mulato with tiller height of 20 cm. Each polybag was planted with 1 tiller. The space among the polybags 

was 50 cm. After the cultivation, the tillers were watered each day (depending on the environmental circumstance) with a similar 

amount of water for two weeks.  After the grasses started to grow, they were supplemented with 10, 20, 30, 40 ml of liquid 

organic fertilizer made from water hyacinth for each polybag.  The fertilizer supplementation was performed three times. The 

first was after 15 days of cultivation, the second was after 30 days and the third was after 45 days. The liquid organic fertilizer 

was sprayed on the plant. In addition, weed control was also performed to avoid any plant competition in absorbing soil 

nutrients. 

 

Measurement and Cutting 

The measurement was performed after the plants were harvested after 60 days of cultivation and the plants were cut at the height 

of 10 cm from the soil surface. Before cutting the plants, the measurements of plant height, leaf chlorophyll, leaf area, number of 

tillers were conducted. After that, the cutting was performed. The cut grasses were weighed to identify the fresh weight of the 

grass species. The samples were later on analyzed in the Animal Nutrition Laboratory of Animal Science Faculty, Hasanuddin 

University.  

 

Observed Parameters 
The parameters observed in this study included plant height, number of tillers, number of leaves, leaf area (LA), chlorophyll 

content, crude protein (CP) and the production of fresh matter (FM). 

The measurement system of the observed parameters was presented as follows: 

1. Plant height (cm) was measured from the rootstock above the soil surface to the growing point by using a meter. 

2. The number of tillers was calculated by counting all the tillers that grew in the polybag.   

3.  The number of leaves was measured by counting the leaves which were formed on all the plants from the polybag.  

4. Leaf area (LA) (mm
2
) was observed at the end of the research by measuring the length and width of the leaves by using Leaf 

Area Meter.  

5. Chlorophyll content of leaves (unit) is calculated in each defoliation by using Konica Minolta SPAD 502. 

6. The production of the fresh matter: the regrown plants for 30 days were cut and weighed to reveal their fresh matter 

production.  

7. The cure protein content (%) was calculated by using Kjeldahl method [11] with the following formula:  

 

 % Crude Protein = {(V.Tx NX14X6,25XP)} x 100%} 100/DM 

B. S  (mg) 

Description: V.T = Sample Titration Volume 

N = Normality of H2SO4  

P = Dilution factor  

 

Data were analyzed using software, SPSS 16 based on the Completely Randomized Design (CRD) consisting of 5 treatment and 

4 replications according to Gomez and Gomez, 2015 [9].  Any significant effect identified will be further tested with Duncan 

test. 

 

RESULT AND DISCUSSIONS 

The average production and the quality of Brachiaria brizantha supplemented with a liquid organic fertilizer were presented in 

Table 1. 

 

Table 1: The average production and the quality of Brachiaria brizantha supplemented with a liquid organic fertilizer. 

Parameter 
Treatment 

T0 T1 T2 T3 T4 

Plant height (cm/pot) 54.42 + 2.59 55.92 + 2.46 59.07 + 4.37 59.20 + 5.24 60.67 + 4.23 

Number of Tillers 

(plants/pot) 

33.50a + 4.50 

 
36.00ab + 1.41 41.50bc + 4.50 42.75c + 4.99 44.25c + 2.06 

Leaf Number (blade/pot) 234.75 + 93.25 238.00 + 50.72 296.75 + 54.40 297.75+ 69.15 308.75 + 54.24 

Leaf Area (mm2/pot) 9185.00 + 1585.65 11924.25 + 1172.91 12636.25 + 1921.40 12891.25 + 2184.10 13520.25 + 1935.41 

Fresh Matter (gram/pot) 252.50 + 26.30 266.50 + 33.40 272.50 + 32.01 277.50 + 26.30 282.50 + 30.95 

Leaf Chlorophyll (mg/ml) 51.45a+ 6.83 56.22b + 1.69 84.27c + 3.10 94.75d + 4.95 94.77d + 2.99 

Crude Protein (%) 14.22 + 0.74 14.51 + 0.42 14.79 + 0.79 14.80 + 0.51 14.94 + 0.67 

Description: Different superscript on the same row indicated a significant difference (P<0.05) 
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The results of the analysis of variance indicated that the effect of liquid organic fertilizer at a dosage of 0,10,20,30,40 

ml/polybag on the production and the quality of Brachiaria brizantha was significant on the number of tillers and leaf 

chlorophyll. However, there was no significant effect on the plant height, leaf numbers, leaf area, fresh matter production and 

crude protein content.   

 

The Duncan test revealed that after the treatment, the number of tillers that received significant effect (P<0.05) from the highest 

to the lowest were T4 (44.25+2.06), T3 (42.75
c 

+ 4.99), T2 (41.50
bc 

+ 4.50), T1 (36.00
ab 

+ 1.41), and T0 (33.50
a 

+ 4.50). 

Treatment T4 was not different from T3, T2, but different from T1, and T0. Similarly, treatment T2 was not different from T1,  

but different from T0. Treatment T1 was different from T0 (Table 5). 

The Duncan test revealed that after the treatment, the leaf chlorophyll that received significant effect (P<0.05) from the highest 

to the lowest were T4 (94.77
c 

+ 2.99), T3 (94.75
c 

+ 4.95), T2 (84.27
b 

+ 3.10), T1 (56.22
a 

+ 1.69), dan T0 (51.45
a
+ 6.83). 

Treatment T4 was different from T2, T1 and T0, but not different from T3. However, treatment T3 was different from T2, T1 

and T0. Similarly, treatment T2 was different T1dan T0. Treatment T1 different from T0. 

 

DISCUSSION 

 

Plant Height 

Plant height of Brachiaria brizantha supplemented with a liquid organic fertilizer can be seen in Figure 1. 

 

 
Figure 1: Plant height of Brachiaria brizantha supplemented with liquid organic fertilizer 

 

Plant height from Figure 1 shows that Brachiaria brizantha supplemented with liquid organic fertilizer did not indicate any 

significant difference (P>0.05) (Table 1). Although the average plant height in the treatment indicating no significant difference, 

the results showed an existing tendency of plant height increase from each treatment.  

 

This insignificant difference was caused by not optimal liquid organic fertilizer dosage among the treatments T1, T2, T3 and T4. 

However, the increasing tendency in each of the treatment was caused by the nutrients contained in the liquid organic fertilizer 

that enabled the grass to improve growth. This is in line with the explanation by Phibunwatthanawong and Riddech [12] stating 

that the provision of liquid organic fertilizer is able to provide macro and micronutrient elements required by the plant and 

therefore, it can support plant growth. This is also supported by Sema [13] indicating that the supplementation of liquid organic 

fertilizer Chromolaena odorata in tropical grasses (Brachiaria, brizantha, Brachiaria decumbens and Brachiaria Hybrid cv. 

Mulato) is able to increase plant growth particularly the plant height. 

 

The average plant height on the plants supplemented with liquid organic fertilizer had the highest value in treatment T4 

compared with other treatments. This was due to the greater nutrient content of N and P boosting the stem's growth. This is in 

accordance with the study by Layla [14] indicating that the content of N and P is very important in improving the vegetative 

growth of the plant. The sufficient N content causes enlargement and elongation of plant cells that give impact on the growth of 

plants, while the P content as a constituent of the nuclei of cells is very important in the process of cell division to accelerate the 

growth of plants.   

 

Number of Tillers 

The number of tillers of Brachiaria brizantha supplemented with a liquid organic fertilizer can be seen in Figure 2.  
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Figure 2: The number of tillers of Brachiaria brizantha the liquid organic fertilizer 

 

The number of tillers on Figure 2 shows that the supplementation of liquid organic fertilizer did not indicate any significant 

difference (P<0.05) (Table 1) on the number of Brachiaria brizantha tillers. Liquid organic fertilizer supplementation resulted in 

significant difference because the different nutrient contents based on the treatment T1, T2, T3 and T4 to produce optimal plant 

growth. This is in accordance with the opinion of the Oviyanti [15] that liquid organic fertilizer produced from Gamal contain 

macro and micronutrient elements. Necessary plant nutrients for physiological and metabolism process in plants will boost the 

plant's growth. Optimal growth resulted from this process will definitely promote optimal results.   

 

The number of tillers on Brachiaria brizanthasupplemented with a liquid organic fertilizer were greater compared to the plants 

with no liquid organic fertilizer supplementation.  This can be observed from the study performed by Sema [16] indicating that 

Brachiaria brizantha supplemented with liquid organic fertilizer made from Gamal leaves had approximately 4,50 tillers/ pot. 

This study moreover confirmed a research finding by Muhakka [17] that buds growth in dwarf elephant grass supplemented with 

liquid organic fertilizer compared to the grass without liquid organic fertilizer supplementation.  

 

Manullang [18]; Itelima [19] stated that the provision of liquid organic fertilizer can increase the availability and important 

nutrient absorption for the formation of organic compounds such as carbohydrates, proteins and lipids. These compounds play an 

important role in the formation of the plant's organs. 

 

The Number of Leaves 

The number of leaves of Brachiaria brizantha supplemented with liquid organic fertilizer can be seen in Figure 3. 

 

 
Figure 3: The number of leaves of Brachiaria brizantha supplemented with liquid organic fertilizer 

 

The number of leaves in Figure 3 shows that Brachiaria brizantha supplemented with a liquid organic fertilizer did not indicate 

any significant difference (P>0.05)(Table 1). Although the average number of leaves formed do not show the difference, but the 

results obtained tend to be increased at each treatment. The existing tendency of leaf number increase implied that the liquid 

organic fertilizer positively contributed to the plant's nutritional need fulfilment. In this study, it can be clearly observed that the 

higher the dosage of the liquid organic fertilizer the greater the number of leaves produced by Brachiaria brizantha. This is in 

accordance with the study performed by Latarang and Syakur [20] which states that the formation of the number of leaves is 

determined by the number and size of cells, are also influenced by the nutrient that is absorbed by the root to store food.  

 

This is in line with the description by Rauf [21] that the availability of suitable nutrients that fulfil the needs of the plant itself 

very helpful for the growth. Organic fertilizer contains macro and micronutrients needed by plants. However, the quantity of the 

nutrients was still relatively low. This implied that more dosage of liquid fertilizer use should be applied. 

 

Akula [22] stated that nitrogen which serves as a constituent of enzymes and chlorophyll molecule, radium functioned as an 

activator of various enzymes protein synthesis and carbohydrate metabolism. Phosphorus plays an active role in transferring 
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energy in plant cells and magnesium as a constituent of chlorophyll as well as in helping the translocation of phosphorus. 

Furthermore, with increasing chlorophyll, the formed photosynthate will become larger and will encourage cell division and 

differentiation of cells. The cell division is closely connected with the multiplication of plant organs. 

The growth of the vegetative organs, particularly Brachiaria brizantha leaves, was both affected by the nutrient absorption and 

environmental factor. This is in accordance with the opinion of the [23] stating that plant growth is affected by soil 

characteristic, temperature, sunlight and nutrients. In addition, the supply of food in the form of carbohydrates dissolved in the 

roots need to be considered, it aims to avoid re-growth is slow in the plant.  

 

Leaf Area 

Leaf area of Brachiaria brizantha supplemented by liquid organic fertilizer can be observed from Figure 4.  

 

 
Figure 4: Leaf area of Brachiaria brizantha supplemented with liquid organic fertilizer 

 

Leaf area Figure 4 shows that Brachiaria brizantha supplemented with liquid organic fertilizer were not significantly different 

(P>0.05) (Table 1). Although no significant difference from the treatment was observed, the results indicated a tendency of 

increasing leaf area. This is due to the ability of liquid organic fertilizer in absorbing or stimulating the growth of plant organs. 

This is also confirmed by the study of Oviyanti [15] concluding that leaf area affects the metabolic processes of the plant, 

particularly during the photosynthesis. Therefore, the more dosage of liquid organic fertilizer applied to the plants will be able to 

stimulate the process of cell metabolism that occurs in the meristematic tissue on the growing point of the leaves. 

 

The ability of in absorbing a greater quantity of light will generate greater leaf area formation. According to Yao et al  [24] leaf 

area is affected by the ability of plants to absorb the intensity of the light. The wider the surface area of the leaves, the greater the 

plant's ability to absorb light. This process occurs due to the chlorophyll content in the leaf that serves to absorb the sunlight, 

increase photosynthesis rate to form carbohydrates for cell division and cause the leaves to grow larger and wider. 

 

One of the factors that affect the leaf area according to Santoyo et al. [25] is environmental factors Environmental factors such as 

nutrients, temperature, humidity, soil acidity, biotic factors, radiation energy and the ability to absorb the food reserves in each 

plant. It is also further explained by Fanindi, et al [26] that leaf area is influenced by the capacity of light absorption. The light 

below the optimum intensity will cause the number of branches decreased and negatively affect the characteristics of the leaves, 

especially on leaf area ([27] [28]. 

 

Fresh Matter 

The Fresh matter of Brachiaria brizantha supplemented with liquid organic fertilizer can be seen in Figure 5. 

 

 
Figure 5: Fresh Matter of Brachiaria brizantha supplemented with liquid organic fertilizer 

 

Fresh matter of Brachiaria brizanthasupplemented with a liquid organic fertilizer in Figure 5 was not significantly different 

(P>0.05). Although the results did not indicate any significant difference, the mean of fresh matter on each treatment had an 

increasing tendency. This was caused by the N content in the liquid organic fertilizer in each treatment was necessary for the 
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plant's protein formation. The most effective results generated from the liquid organic fertilizer supplementation was found in 

the treatment with a higher dosage (T4). The higher the dosage of liquid organic fertilizer applied to the plants will provide 

higher nutrients to improve assimilation and dry matter storage at the vegetative organs sustained with the production 

improvement of fresh matter. The intensity of production may vary according to the frequency of defoliation, climate and soil 

fertility. 

The supplementation of N in the liquid organic fertilizer is needed by the plants particularly during the protein formation. This 

supplementation will, therefore, improve the growth of the vegetative organ such as stem, leaf and roots. According to Muhakka 

[17] liquid fertilizers also have a direct influence on plant physiology such as improved growth. 

The average increase of fresh matter was affected by the increase of plant's height, the number of tillers and leaves in each of the 

treatments. This finding is similar to the finding by the Moi et al. [29] stating good plant's growth will have an increase in the 

number of leaves, tillers and in the plant's height. Therefore, through this process, the fresh matter of a plant will develop. 

 

Leaf Chlorophyll 

Chlorophyll the leaves of Brachiaria brizantha supplemented with a liquid organic fertilizer can be seen in Figure 6. 

 

 
Figure 6: Leaf Chlorophyll of Brachiaria brizantha supplemented with liquid organic fertilizer 

 

The leaf chlorophyll in Figure 6 indicated that Brachiaria brizantha supplemented with liquid organic fertilizer indicated a 

significant difference (P<0.05) (Table 1). Duncan test revealed that the chlorophyll content was observed to be highest in 

treatment T4. The lowest chlorophyll content was observed in treatment T0 which was no liquid organic fertilizer 

supplementation. This was due to the availability of soil nutrient in the liquid organic fertilizer especially the nitrogen content as 

the basic chlorophyll formation components.  Low chlorophyll content can be detected by observing the yellow colour spot on 

the leaves.  An adequate chlorophyll content will result in dark green colouration on the leaf.  

 

High chlorophyll content in this study was triggered by liquid organic fertilizer and water in aiding the plants to synthesize 

chlorophyll in the grass leaf of Brachiaria brizantha and therefore, it improved photosynthesis rate. Pratama and Laily [30] in 

their study reported that the factors affecting the formation of chlorophyll in plants including genes, light, and nutrients such as 

N, Mg, Fe that plays an important role in the formation and the catalyst in the chlorophyll synthesis. 

 

The average chlorophyll content of Btachiaria brizantha in this study was 66,00 mg/ml. The difference was caused by a different 

type of experimental plants and the type of applied fertilizer.  The higher the nitrogen content the content of chlorophyll will 

increase. This is in accordance with the study performed by Sema et al. [13] indicating that the chlorophyll content in Brachiaria 

brizantha had an optimal average height after receiving the treatment of high dosage nitrogen supplementation. Nitrogen is an 

important component for the organs of the plants that helps to form nucleic acids, amino acids, and protein. Nitrogen absorbed 

by the roots and transferred to the plant mainly in the form of nitrate (NO3-), ammonium (NH4+) and amino acids. Therefore, the 

supplementation of liquid organic fertilizer is able to increase the chlorophyll content of the leaves. 

 

Crude Protein Content 

Crude protein content of Brachiaria brizantha supplemented with a liquid organic fertilizer can be seen in Figure 7. 

 

 
Figure 7: Crude protein content of Brachiaria brizantha supplemented with liquid organic fertilizer 
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The crude protein content in Figure 7 showed that Brachiaria brizantha supplemented with a liquid organic fertilizer did not 

indicate any significant difference (P<0.05)(Table1). Although no significant difference was identified from each treatment, the 

resulted protein content tended to increase. This was due to the nutrient content of liquid organic fertilizer and the generated 

chlorophyll content.  The highest effect was found in treatment T4 considering the high chlorophyll content. Leaf chlorophyll 

served to produce carbohydrates and provide energy. The produced carbohydrate during the photosynthesis was transformed into 

dry matter storing protein, fat, nucleic acid and other organic molecules.  

 

Brachiaria brizantha contained higher dry matter and therefore, the crude protein content would also be higher. The chlorophyll 

is used in photosynthesis by plants to produce carbohydrates and provide energy [31] [32]. Carbohydrates produced in 

photosynthesis is converted into dry matter, where this dry matter contains proteins, fat, nucleic acids and other molecules. The 

produced energy is used plant in the growth process and the produced carbohydrates contained dry matter storing food 

substances in the form of protein and other substances. The higher the chlorophyll content, the rate of photosynthesis will 

increase more and therefore, the quality and production will subsequently increase [33]. 

 

The crude protein content in this study was higher, accounting for 14,65% in the 60th day compared to the study by Nompo [34], 

accounting for 14,13% in the 60th day of Brachiaria decumbens experiment. This study also provides better evidence compared 

to the study bt Hasan et al. [35] with crude protein content accounting for 9,01% after 60 days in the experiment of Brachiaria 

decumbens hybrid cv. Mulato.  Therefore, this study showed that the use of liquid organic fertilizer is better.  

 

CONCLUSION 

Based on the research, it can be concluded that the supplementation of liquid organic fertilizer indicated a good response in 

terms of production and quality of Brachiaria brizantha. The supplementation of liquid organic fertilizer at the dosage of T4 is 

the best treatment. Although the results indicate no significant difference, the results consistently showed an increasing tendency.  
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