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ABSTRACT 12 

Background and Objective: This research was conducted to determine the growth response of 13 

Butternut squash (Cucurbita moschata) with the application of sugarcane waste (blotong) and banana 14 

hump extract. Materials and Methods: This study caried out in Pitumpidange Village, Libureng 15 

District, Bone Regency, South Sulawesi Province, from August to November 2022. A two-16 

factor factorial experiment was adopted with a randomized complete block design as the 17 

environmental design. The first factor was the dose of sugarcane waste, consisting of 4 18 

treatment levels, namely without sugarcane waste, 10 tons ha-1, 20 tons ha-1, and 30 tons ha-1. 19 

The second factor was the concentration of banana hump extract, comprising 4 levels, namely 20 

without banana hump extract, 100 mL L-1, 200 mL L-1, and 300 mL L-1. Results: The results 21 

showed that there was no interaction between sugarcane waste treatment and banana hump 22 

extract in all observations of growth and production of butternut squash. Meanwhile, the 23 
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treatment had a sharp linear graph with a maximum point of 30 tons ha-1. The 100 mL L-1 banana 24 

hump extract treatment indicated a quadratic dominant curve response as the optimal 25 

concentration point. Conclusion: Therefore, both 100 mL L-1 banana hump extract and 30 tons 26 

ha-1 doses of Sugarcane waste were recommended as part of butternut squash planting package.  27 

Keywords: banana hump extract, Butternut squash , polynomial regression, sugarcane waste, 28 

sustainable farming  29 

 30 

INTRODUCTION 31 

 32 

Butternut squash (Cucurbita moschata) is a relatively new horticultural crop commodity [1]. In 33 

Indonesia, the term Butternut squash is not widely known because people are more familiar 34 

with pumpkin. The physical shape of this commodity resembles a tuber with soft flesh texture 35 

and distinctive taste [1,2]. Furthermore, the sugar content increases with the length of storage 36 

time (maximum storage of six months). Butternut squash is included in the climacteric category, 37 

where ethylene levels and respiration activity increase during the ripening phase [3]. 38 

Butternut squash has a soft flesh texture with a distinctive taste and contains fiber, beta-39 

carotene, caratenoids, penolicacid, flavonoids, minerals and vitamins, carotenoids, and 40 

polyvenols [4,5]. The plant has high amounts of carbohydrates, antioxidants, fiber, minerals, 41 

and vitamins, which can fight free radicals and increase the resistance of the body. Therefore, 42 

the development is needed to increase the potential and quality of supporting the economic 43 

value of the fruit. 44 

Planting of Butternut squash is relatively minimal and focuses on using chemical 45 

fertilization [1]. The relatively large use of chemical inputs is a challenge in determining how 46 

to reduce these inputs [1,6]. Continuous input of chemicals can damage soil fertility levels and 47 

physical properties [7,8]. In addition, excess fertilizer can be toxic to plant and indirectly affect 48 
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fruit quality [9,10]. The use of organic fertilizer is a good alternative to increase the production 49 

and quality of Butternut squash.  50 

The use of organic fertilizer has different benefits, specifically in increasing soil fertility 51 

levels, aggregates, and microorganism content. Increasing soil physical properties improves the 52 

strength, water retention, aeration, and drainage [6,7,8,11]. In addition, optimal application can 53 

reduce the input of inorganic fertilizer use to reduce production costs and provide benefits for 54 

farmers [6,8]. The application and research of organic fertilizer on butternut squash should be 55 

conducted and some components used are sugarcane waste (blotong) and banana hump extract. 56 

Sugarcane waste is an abundant by-product of sugar factories, and its availability can be 57 

used as organic fertilizer [12,13]. This is an effort to use industrial waste towards zero [12] and 58 

sugarcane waste many nutrients, contains, such as carbon, nitrogen, phosphate, calcium, 59 

potassium, iron, manganese, and magnesium [13,14] The use of sugarcane waste on Butternut 60 

squash has been reported by Dlamini et al. [15] and banana weevil is also an organic material 61 

underused by many people. Farmers leave banana weevil during the harvest process as a source 62 

of organic fertilizer to support growth [16]. The weevil extract contains cytokinins and 63 

gibberellins, which can be used as growth regulators, and many plant nutrient contents [17. The 64 

weevil is a good source of microorganisms for its growth and liquid organic fertilizer [18,19]. 65 

Therefore, this research aims to determine the best combination of sugarcane waste fertilizer 66 

and banana weevil liquid to support the growth and production of Butternut squash. 67 

 68 

 69 

MATERIALS AND METHOD 70 

Experimental Design 71 

This research was carried out in Pitumpidange Village, Libureng District, Bone Regency, 72 

on former rice fields from August to November 2022. The location was at an altitude of 115 m 73 
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above sea level and was carried out in the form of a two-factor factorial experiment with a 74 

randomized complete block design (RCBD) as the environmental design. The first factor was 75 

the application of sugarcane waste, which consisted of 4 levels, namely without sugarcane cake 76 

(S0), a dose of 10 tons ha-1 (S1), a dose of 20 tons ha-1 (S1), and dose 30 tons ha-1 (S3). The 77 

second factor was administering banana hump extract, consisting of 4 levels, namely without 78 

banana hump extract (B0), concentration 100 mL L-1 (B1), concentration 200 mL L-1 (B2), and 79 

concentration 300 mL L-1 (B3). From these two factors, 16 treatment combinations were 80 

obtained, and each was repeated three times to yield 48 experimental plots. Furthermore, each 81 

plot consisted of 4 plant samples to produce 192 plant samples. 82 

The study was set using a factorial design with Randomized Complete Block Design as 83 

environmental design. The first factor was the application of OPEFB compost consisted of three 84 

levels, namely: Control (C0), OPEFB compost 10 tons ha-1 (C1), and 20 tons ha-1 (C2). The 85 

second factor was the combination of Trichoderma harzianum + Pleurotus ostreatus (Tri-Po) 86 

consisted of four levels namely; Tri-Po with a dose of 4g + 2g tree-1 (P1), 4g + 4g tree-1 (P2), 87 

4g + 6g tree-1 (P3), and 4g + 8g tree-1 (P3), respectively. The treatment was repeated three times 88 

so that there were 36 experimental units. Each experimental unit has a plot size of 4m x 3m. 89 

Research procedure  90 

The research preparation started with tilling the land using a hand tractor. The land area used 91 

was 17 x 8 m, and each experimental plot had an area of 1 m2 with a distance of 50 cm. After 92 

the plot is formed, the soil is loosened and smoothed to provide good growing space for plants 93 

to develop. Subsequently, seed preparation is carried out using the F1 Butternut squash variety, 94 

and sowing is conducted in a seedling house measuring 3×1.5 m. The planting medium used is 95 

a combination of soil and manure in a ratio of 2:1. Sowing is performed for 21 days until 96 

Butternut squash seedlings have institutional leaves and reach a height of 5-7 cm. Meanwhile, 97 

planting is carried out with a spacing between plants of 50x50 cm in the afternoon. 98 
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Caring for Butternut squash consists of several activities, namely watering, weeding, 99 

installing stakes, fertilizing, pruning, pollinating, and controlling pests and diseases. Watering 100 

is carried out twice a day in the morning and evening during the vegetative phase. Meanwhile, 101 

it is only conducted once in the morning during the generative phase. Weeding is performed 102 

manually, scheduled 2 weeks after planting (WAP), and carried out regularly. Installation of 103 

stakes is also performed 1 WAP, using bamboo 150 cm high. Fertilization is divided into three 104 

types of inorganic chemical fertilizer, namely general, solid sugarcane waste, and liquid 105 

fertilizer derived from banana hump extract. The two treatments are explained further in the 106 

subsections below, while the inorganic chemical uses Grand-K fertilizer at a rate of 3 g hole-1 107 

or 120 kg ha-1. The addition of Grand-K inorganic fertilizer with potassium content is half the 108 

recommended dose to provide sufficient nutrient availability for plant. In addition, pruning 109 

focuses on water shoots to maintain and optimize the growth of stems and primary branches. 110 

Pollination is carried out when fruit ovaries appear and accompanied by female flowers. The 111 

male flowers are taken and pollinated to produce good fruit and the process is conducted in the 112 

morning from 08:00 – 10:00 WITA. Pest control is also achieved by sanitizing the land and 113 

using the insecticide Regen 50 SC to combat mealybugs, whiteflies, oteng-oteng, ants, and 114 

ladybugs as the main pests on Butternut squash. Harvesting is performed 60–70 days after 115 

planting (DAP) with the characteristics of shiny brown fruit stalks and shiny fruit skin color. 116 

Sugarcane waste fertilizer  117 

Sugarcane waste was taken from the milling process waste disposal site at the Camming 118 

Sugar Factory, Libureng District, Bone Regency, South Sulawesi. Sugarcane waste possesses a 119 

smooth texture, exhibits a deep black hue, has undergone extended aging, and maintains a dry 120 

consistency. The application is carried out a week before planting by sowing in experimental 121 

plots according to the treatment.  122 

Banana hump extract fertilizer   123 
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Making banana hump extract solution was conducted by chopping 10 kg of banana 124 

weevil. Every kilogram of chopped banana weevil was put in a 10-liter bucket with 1 L of air 125 

and the process was carried out until the container was full. Subsequently, EM4 decomposer 126 

was added for the fermentation process for 14 days and banana hump extract was ready to be 127 

filtered before being sprinkled around the plant. Application of the extract was conducted in the 128 

afternoon according to the treatment concentration.  129 

Data observation and analysis 130 

Observation parameters included tendril length (cm), age of flowering (days), age of 131 

harvest (days), number of fruit per plant (fruit), number of fruit per plot (fruit), fruit weight (kg), 132 

and the yield per hectare (ton). The data obtained were explained by variations with an error 133 

rate of 5% and the significant characters were tested using a polynomial approach to analysis. 134 

 135 

RESULTS  136 

 137 

The variance results can be seen in Table 1 and the characteristics of tendril length, fruit weight, 138 

and yield are influenced by two treatments, namely sugarcane waste fertilizer and banana hump 139 

extract. The characteristics of flowering days and the number of fruit per plot were only 140 

influenced by sugarcane waste (SW) treatment. Meanwhile, the character of the day before 141 

harvesting was affected by the treatment of banana hump extract (BHE). The interaction 142 

between the two treatments showed no significant influence on the observed growth 143 

characteristics.  144 

Table 1. Analysis of variance from several butternut squash growth. 145 

Based on Figure 1, tendril length is influenced by treatments (BHE and SW) 146 

independently, or the interaction of the two does not have a significant effect. These show 147 

curves with high determination values (0.8459 for BHE and 0.9987 for SW), but both have 148 
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different curve responses. Banana hump extract treatment reported a quadratic pattern towards 149 

tendril length with an optimal concentration of 100 mL L-1. Meanwhile, sugarcane waste 150 

processing indicated a linear pattern regarding tendril length with a maximum dose of 30 tons 151 

ha-1.  152 

Figure 1. Graph of the effect of banana hump extract (A) dan sugarcane waste (B) to 153 

Tendril length 154 

The characteristics of days to flowering were only influenced by sugarcane waste 155 

processing (Figure 2A). This was different from the character of the day before harvest which 156 

was only influenced by banana hump extract (Figure 2B). SW treatment showed a decreasing 157 

linear curve with a determination value reaching 0.993 and the lowest point in days to flowering 158 

was at SW dose of 30 tons ha-1. Meanwhile, the days to harvesting BHE curve reported a cubic 159 

curve, reaching an absolute determined value of 1. This curve had one main peak and valley, 160 

namely 100 mL L-1 and 200 mL L-1, respectively. 161 

Figure 2. Graph of the effect of giving banana weevil extract on the day of flowering (A) 162 

and bagasse on the day before harvest (B). 163 

The character of the number of fruits also indicated a single influence from sugarcane 164 

waste (Figure 3). This character had an upward linear graph with a determination value reaching 165 

0.781. The maximum dose related to the number of fruits and Butternut squash  was 30 tons ha-166 

1. 167 

Based on Figure 4, fruit weight was influenced by the two treatments with interaction 168 

effects. The treatments showed curves with quite high determination values (0.6459 for BHE 169 

and 0.96 for SW) and a quadratic curve. Banana hump extract treatment indicated a quadratic 170 

pattern of reduction in fruit weight with an optimal concentration of 100 mL L-1. Meanwhile, 171 

sugarcane waste processing reported an upward quadratic pattern with the dose trough and 172 

highest points at 30 tons ha-1. SW dose curve also continued to increase as the compost dose 173 

increased. 174 
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Figure 3. Graph of the effect of sugarcane waste to the number of fruits per plot 175 

Figure 4. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on 176 

fruit weight 177 

Yield characteristics were also influenced by the two treatments, such as fruit weight 178 

and tendril length. BHE and SW treatments had curves with high determination values, namely 179 

0.90 and 0.91, respectively. However, the two curves showed different response curves and 180 

banana hump extract treatment indicated a quadratic pattern with an optimal concentration of 181 

100 mL L-1. Sugarcane waste processing showed an upward linear pattern in yield with a 182 

maximum dose of 30 tons ha-1.  183 

Figure 5. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on 184 

results 185 

 186 

DISCUSSION 187 

 188 

The ANOVA results showed that there was a single effect of BHE and SW treatments on all 189 

components of the observed butternut squash yield. For some characters, the two treatments did 190 

not have a significant effect at the same time. These two treatments played an important and 191 

complementary role in supporting the development and growth of Butternut squash  yield 192 

components. Therefore, there was no difference in response changes between increasing BHE 193 

and SW. Additive changes showed that determining the optimal point for each treatment was 194 

easier to predict and be used as a consistent reference in its application [20]. Further analysis 195 

should become a reference in planting Butternut squash , specifically with the concept of 196 

sustainable agriculture. 197 

Based on polynomial tests, sugarcane waste has a relatively linear graph regarding the 198 

characteristics of the components produced. The results show that a good dose of sugarcane 199 

waste is 30 tons ha-1 and are supported by Budiyanto [21] and Tyasmoro and Saitama [22] on 200 
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corn and pak choy. Sugarcane waste has the same potential as other organic fertilizers for 201 

improving soil properties. The provisions have a big influence on improving the physical 202 

properties of the soil by applying other solid organic fertilizers [13,23]. However, sugarcane 203 

waste fertilizer has good nutritional and sucrose potential in breeding colonies of 204 

microorganisms [24,25,26]. This further supports plant growth and development, hence, the 205 

fertilizer dose has a linear graphic response with a high gradient. The sharp linear graph also 206 

shows that the dose can be increased beyond the maximum dose. A similar result was stated by 207 

Yassi et al. [27] regarding the sharp graphic patterns of compost treatment on rice growth. The 208 

dose still needs to be studied and considered more deeply regarding several other aspects, such 209 

as the availability of raw materials and costs in the implementation process. The addition of 210 

fertilizer is less effective than giving the doses periodically and consistently. Therefore, the 211 

recommended dose of 30 tons ha-1 can be an initial reference in optimizing the growth and 212 

development of Butternut squash . 213 

Based on the polynomial tests, most of the responses to the influence of BHE had a 214 

quadratic curve with an optimal point at 100 mL L-1. The curve with the optimal point shows 215 

that giving a concentration exceeding the optimal concentration will be increasingly ineffective 216 

[16,28,29]. The provision of liquid organic fertilizer has certain limitations and this is based on 217 

the concentration of microorganisms, hormones, and nutrients within the fertilizer formulation. 218 

The supply of liquid fertilizer becomes stagnant and even reduces productivity when the optimal 219 

limit is exceeded. Therefore, BHE administration must be based on the optimum point, namely 220 

100 mL L-1 in this research.  221 

The combination of sugarcane waste dosage of 30 tons ha-1 and BHE concentration of 222 

100 mL L-1 is the optimal point in supporting the growth and production of Butternut squash . 223 

Even though significant positive interactions are not provided, the application optimizes the 224 

potential for the growth and production of Butternut squash . The combination of these two 225 
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treatments can be used as an additional recommendation and research regarding the quality of 226 

Butternut squash  such as Brix and others also needs to be carried out in the future. This 227 

complements the potential benefits of combining the two treatments [1,30]. Further exploration 228 

of the potential inherent in this combination is essential to ensure ongoing development. This 229 

leads to continual optimization, enhancing its capacity to support the production of Butternut 230 

squash  over time. 231 

In conclusion, there was no interaction between sugarcane waste treatment and banana 232 

hump extract in the observations of the growth and production of Butternut squash . 233 

Furthermore, the treatment had a sharp linear graph on the growth of Butternut squash  with a 234 

maximum point of 30 tons ha-1. The 100 mL L-1 banana hump extract treatment also indicated 235 

a dominant quadratic response and the combinations were recommended as part of Butternut 236 

squash  planting package. 237 

 238 
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Table 1. Analysis of variance from several butternut squash growth. 347 

Characters S B SxB Error 
Cv 

(%) 

Tendril Length 16.83** 2.04** 1.98 1.23 14 

days to flowering 16.83** 2.04 1.98 1.23 17 

days to harvesting 3.00 188.70** 13.00 8.7 36 

number of fruits per 

plot 
3.30** 0.60 0.30 0.20 22 

Fruit Weight 

69210.60*

* 

40934.10*

* 

111603

0 

5532.0

0 
14 

Yield 207.60** 175.90** 28.00 17.60 23 

Notes: S : sugarcane waste, B; Banana hump Extract, CV: coefficient of variance, ** significant effect at 1% level 348 

error. 349 
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    A         B 369 

Figure 1 Graph of the effect of banana hump extract (A) dan sugarcane waste (B) to Tendril 370 

length 371 
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   A        B 400 

Figure 2 Graph of the effect of giving banana weevil extract on the day of flowering (A) and 401 

bagasse on the day before harvest (B). 402 
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Figure 3. Graph of the effect of sugarcane waste to the number of fruits per plot 416 
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   A        B 432 

Figure 4. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on fruit 433 

weight 434 
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Figure 5. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on 463 

results 464 
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Running title 654 

Significance statement 655 
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 658 

ABSTRACT 659 

Background and Objective: This research was conducted to determine the growth response of 660 

Butternut squash (Cucurbita moschata) with the application of sugarcane waste (blotong) and banana 661 

hump extract. Materials and Methods: This study was carried out in Pitumpidange Village, 662 

Libureng District, Bone Regency, South Sulawesi Province, from August to November 2022. 663 

A two-factor factorial experiment was adopted with a randomized complete block design as the 664 

environmental design. The first factor was the dose of sugarcane waste and the second factor 665 

was the concentration of banana hump extract, both comprised of 4 levels. Results: The results 666 

showed that there was no interaction between sugarcane waste treatment and banana hump 667 
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extract in all observations of growth and production of butternut squash. Meanwhile, the 668 

treatment had a sharp linear graph with a maximum point of 30 tons ha-1. The 100 mL L-1 banana 669 

hump extract treatment indicated a quadratic dominant curve response as the optimal 670 

concentration point. Conclusion: Therefore, both 100 mL L-1 banana hump extract and 30 tons 671 

ha-1 doses of Sugarcane waste were recommended as part of butternut squash planting package.  672 

KEYWORDS: banana hump extract, Butternut squash , polynomial regression, sugarcane 673 

waste, sustainable farming  674 

 675 

INTRODUCTION 676 

 677 

Butternut squash (Cucurbita moschata) is a relatively new horticultural crop commodity [1]. In 678 

Indonesia, the term Butternut squash is not widely known because people are more familiar 679 

with pumpkin. The physical shape of this commodity resembles a tuber with a soft flesh texture 680 

and distinctive taste [1,2]. Furthermore, the sugar content increases with the length of storage 681 

time (maximum storage of six months). Butternut squash is included in the climacteric category, 682 

where ethylene levels and respiration activity increase during the ripening phase [3]. 683 

Butternut squash has a soft flesh texture with a distinctive taste and contains fiber, beta-684 

carotene, carotenoids, penolic acid, flavonoids, minerals and vitamins, carotenoids, and 685 

polyvenols [4,5]. The plant has high amounts of carbohydrates, antioxidants, fiber, minerals, 686 

and vitamins, which can fight free radicals and increase the resistance of the body. Therefore, 687 

development is needed to increase the potential and quality of supporting the economic value 688 

of the fruit. 689 

Planting of Butternut squash is relatively minimal and focuses on using chemical 690 

fertilization [1]. The relatively large use of chemical inputs is a challenge in determining how 691 

to reduce these inputs [1,6]. Continuous input of chemicals can damage soil fertility levels and 692 
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physical properties [7,8]. In addition, excess fertilizer can be toxic to plants and indirectly affect 693 

fruit quality [9,10]. The use of organic fertilizer is a good alternative to increase the production 694 

and quality of Butternut squash.  695 

The use of organic fertilizer has different benefits, specifically in increasing soil fertility 696 

levels, aggregates, and microorganism content. Increasing soil physical properties improves the 697 

strength, water retention, aeration, and drainage [6,7,8,11]. In addition, optimal application can 698 

reduce the input of inorganic fertilizer use to reduce production costs and provide benefits for 699 

farmers [6,8]. The application and research of organic fertilizer on butternut squash should be 700 

conducted and some components used are sugarcane waste (blotong) and banana hump extract. 701 

Sugarcane waste is an abundant by-product of sugar factories, and its availability can be 702 

used as organic fertilizer [12,13]. This is an effort to use industrial waste towards zero [12] and 703 

sugarcane wastes many nutrients, contains, such as carbon, nitrogen, phosphate, calcium, 704 

potassium, iron, manganese, and magnesium [13,14] The use of sugarcane waste on Butternut 705 

squash has been reported by Dlamini  [15] and banana weevil is also an organic material 706 

underused by many people. Farmers leave banana weevils during the harvest process as a source 707 

of organic fertilizer to support growth [16]. The weevil extract contains cytokinins and 708 

gibberellins, which can be used as growth regulators, and many plant nutrient contents [17. The 709 

weevil is a good source of microorganisms for its growth and liquid organic fertilizer [18,19]. 710 

Therefore, this research aims to determine the best combination of sugarcane waste fertilizer 711 

and banana weevil liquid to support the growth and production of Butternut squash. 712 

 713 

 714 

 715 

MATERIALS AND METHOD 716 

Experimental Design 717 
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This research was carried out in Pitumpidange Village, Libureng District, Bone Regency, 718 

on former rice fields from August to November 2022. The location was at an altitude of 115 m 719 

above sea level and was carried out in the form of a two-factor factorial experiment with a 720 

randomized complete block design (RCBD) as the environmental design. The first factor was 721 

the application of sugarcane waste, which consisted of 4 levels, namely without sugarcane cake 722 

(S0), a dose of 10 tons ha-1 (S1), a dose of 20 tons ha-1 (S1), and a dose of 30 tons ha-1 (S3). The 723 

second factor was administering banana hump extract, consisting of 4 levels, namely without 724 

banana hump extract (B0), concentration 100 mL L-1 (B1), concentration 200 mL L-1 (B2), and 725 

concentration 300 mL L-1 (B3). From these two factors, 16 treatment combinations were 726 

obtained, and each was repeated three times to yield 48 experimental plots. Furthermore, each 727 

plot consisted of 4 plant samples to produce 192 plant samples. 728 

The study was set using a factorial design with a Randomized Complete Block Design as 729 

an environmental design. The first factor was the application of OPEFB compost consisting of 730 

three levels, namely: Control (C0), OPEFB compost 10 tons ha-1 (C1), and 20 tons ha-1 (C2). 731 

The second factor was the combination of Trichoderma harzianum + Pleurotus ostreatus (Tri-732 

Po) consisting of four levels namely; Tri-Po with a dose of 4g + 2g tree-1 (P1), 4g + 4g tree-1 733 

(P2), 4g + 6g tree-1 (P3), and 4g + 8g tree-1 (P3), respectively. The treatment was repeated three 734 

times so that there were 36 experimental units. Each experimental unit has a plot size of 4m x 735 

3m. 736 

Research procedure  737 

The research preparation started with tilling the land using a hand tractor. The land area used 738 

was 17 x 8 m, and each experimental plot had an area of 1 m2 with a distance of 50 cm. After 739 

the plot is formed, the soil is loosened and smoothed to provide good growing space for plants 740 

to develop. Subsequently, seed preparation is carried out using the F1 Butternut squash variety, 741 

and sowing is conducted in a seedling house measuring 3×1.5 m. The planting medium used is 742 
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a combination of soil and manure in a ratio of 2:1. Sowing is performed for 21 days until 743 

Butternut squash seedlings have institutional leaves and reach a height of 5-7 cm. Meanwhile, 744 

planting is carried out with a spacing between plants of 50x50 cm in the afternoon. 745 

Caring for Butternut squash consists of several activities, namely watering, weeding, 746 

installing stakes, fertilizing, pruning, pollinating, and controlling pests and diseases. Watering 747 

is carried out twice a day in the morning and evening during the vegetative phase. Meanwhile, 748 

it is only conducted once in the morning during the generative phase. Weeding is performed 749 

manually, scheduled 2 weeks after planting (WAP), and carried out regularly. Installation of 750 

stakes is also performed 1 WAP, using bamboo 150 cm high. Fertilization is divided into three 751 

types of inorganic chemical fertilizer, namely general, solid sugarcane waste, and liquid 752 

fertilizer derived from banana hump extract. The two treatments are explained further in the 753 

subsections below, while the inorganic chemical uses Grand-K fertilizer at a rate of 3 g hole-1 754 

or 120 kg ha-1. The addition of Grand-K inorganic fertilizer with potassium content is half the 755 

recommended dose to provide sufficient nutrient availability for the plant. In addition, pruning 756 

focuses on water shoots to maintain and optimize the growth of stems and primary branches. 757 

Pollination is carried out when fruit ovaries appear and are accompanied by female flowers. 758 

The male flowers are taken and pollinated to produce good fruit and the process is conducted 759 

in the morning from 08:00 – 10:00 WITA. Pest control is also achieved by sanitizing the land 760 

and using the insecticide Regen 50 SC to combat mealybugs, whiteflies, oteng-oteng, ants, and 761 

ladybugs as the main pests on Butternut squash. Harvesting is performed 60–70 days after 762 

planting (DAP) with the characteristics of shiny brown fruit stalks and shiny fruit skin color. 763 

Sugarcane waste fertilizer  764 

Sugarcane waste was taken from the milling process waste disposal site at the Camming 765 

Sugar Factory, Libureng District, Bone Regency, South Sulawesi. Sugarcane waste possesses a 766 

smooth texture, exhibits a deep black hue, has undergone extended aging, and maintains a dry 767 
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consistency. The application is carried out a week before planting by sowing in experimental 768 

plots according to the treatment.  769 

Banana hump extract fertilizer   770 

Making banana hump extract solution was conducted by chopping 10 kg of banana 771 

weevil. Every kilogram of chopped banana weevil was put in a 10-liter bucket with 1 L of air 772 

and the process was carried out until the container was full. Subsequently, EM4 decomposer 773 

was added for the fermentation process for 14 days and banana hump extract was ready to be 774 

filtered before being sprinkled around the plant. Application of the extract was conducted in the 775 

afternoon according to the treatment concentration.  776 

Data observation and statistical analysis 777 

Observation parameters included tendril length (cm), age of flowering (days), age of 778 

harvest (days), number of fruit per plant (fruit), number of fruit per plot (fruit), fruit weight (kg), 779 

and the yield per hectare (ton). The data obtained were explained by variations with an error 780 

rate of 5% and the significant characters were tested using a polynomial approach to analysis. 781 

RESULTS  782 

The variance results can be seen in Table 1 and the characteristics of tendril length, fruit weight, 783 

and yield are influenced by two treatments, namely sugarcane waste fertilizer and banana hump 784 

extract. The characteristics of flowering days and the number of fruit per plot were only 785 

influenced by sugarcane waste (SW) treatment. Meanwhile, the character of the day before 786 

harvesting was affected by the treatment of banana hump extract (BHE). The interaction 787 

between the two treatments showed no significant influence on the observed growth 788 

characteristics.  789 

Table 1. Analysis of variance from several butternut squash growth. 790 

Based on Fig. 1, tendril length is influenced by treatments (BHE and SW) 791 

independently, or the interaction of the two does not have a significant effect. These show 792 
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curves with high determination values (0.8459 for BHE and 0.9987 for SW), but both have 793 

different curve responses. Banana hump extract treatment reported a quadratic pattern towards 794 

tendril length with an optimal concentration of 100 mL L-1. Meanwhile, sugarcane waste 795 

processing indicated a linear pattern regarding tendril length with a maximum dose of 30 tons 796 

ha-1.  797 

Figure 1. Graph of the effect of banana hump extract (A) dan sugarcane waste (B) to 798 

Tendril length 799 

The characteristics of days to flowering were only influenced by sugarcane waste 800 

processing (Fig. 2A). This was different from the character of the day before harvest which was 801 

only influenced by banana hump extract (Fig. 2B). SW treatment showed a decreasing linear 802 

curve with a determination value reaching 0.993 and the lowest point in days to flowering was 803 

at SW dose of 30 tons ha-1. Meanwhile, the days to harvesting the BHE curve reported a cubic 804 

curve, reaching an absolute determined value of 1. This curve had one main peak and valley, 805 

namely 100 mL L-1 and 200 mL L-1, respectively. 806 

Figure 2. Graph of the effect of giving banana weevil extract on the day of flowering (A) 807 

and bagasse on the day before harvest (B). 808 

The character of the number of fruits also indicated a single influence from sugarcane 809 

waste (Fig. 3). This character had an upward linear graph with a determination value reaching 810 

0.781. The maximum dose related to the number of fruits and Butternut squash  was 30 tons ha-811 

1. 812 

Based on Fig. 4, fruit weight was influenced by the two treatments with interaction 813 

effects. The treatments showed curves with quite high determination values (0.6459 for BHE 814 

and 0.96 for SW) and a quadratic curve. Banana hump extract treatment indicated a quadratic 815 

pattern of reduction in fruit weight with an optimal concentration of 100 mL L-1. Meanwhile, 816 

sugarcane waste processing reported an upward quadratic pattern with the dose trough and 817 
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highest points at 30 tons ha-1. SW dose curve also continued to increase as the compost dose 818 

increased. 819 

Figure 3. Graph of the effect of sugarcane waste on the number of fruits per plot 820 

Figure 4. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on 821 

fruit weight 822 

Yield characteristics were also influenced by the two treatments, such as fruit weight 823 

and tendril length. BHE and SW treatments had curves with high determination values, namely 824 

0.90 and 0.91, respectively. However, the two curves showed different response curves and 825 

banana hump extract treatment indicated a quadratic pattern with an optimal concentration of 826 

100 mL L-1. Sugarcane waste processing showed an upward linear pattern in yield with a 827 

maximum dose of 30 tons ha-1.  828 

Figure 5. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on 829 

results 830 

 831 

DISCUSSION 832 

The ANOVA results showed that there was a single effect of BHE and SW treatments on all 833 

components of the observed butternut squash yield. For some characters, the two treatments did 834 

not have a significant effect at the same time. These two treatments played an important and 835 

complementary role in supporting the development and growth of Butternut squash yield 836 

components. Therefore, there was no difference in response changes between increasing BHE 837 

and SW. Additive changes showed that determining the optimal point for each treatment was 838 

easier to predict and be used as a consistent reference in its application [20]. Further analysis 839 

should become a reference in planting Butternut squash, specifically with the concept of 840 

sustainable agriculture. 841 

Based on polynomial tests, sugarcane waste has a relatively linear graph regarding the 842 

characteristics of the components produced. The results show that a good dose of sugarcane 843 
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waste is 30 tons ha-1 and are supported by Budiyanto [21] and Tyasmoro and Saitama [22] on 844 

corn and pak choy. Sugarcane waste has the same potential as other organic fertilizers for 845 

improving soil properties. The provisions have a big influence on improving the physical 846 

properties of the soil by applying other solid organic fertilizers [13,23]. However, sugarcane 847 

waste fertilizer has good nutritional and sucrose potential in breeding colonies of 848 

microorganisms [24-26]. This further supports plant growth and development, hence, the 849 

fertilizer dose has a linear graphic response with a high gradient. The sharp linear graph also 850 

shows that the dose can be increased beyond the maximum dose. A similar result was stated by 851 

Yassi et al. [27] regarding the sharp graphic patterns of compost treatment on rice growth. The 852 

dose still needs to be studied and considered more deeply regarding several other aspects, such 853 

as the availability of raw materials and costs in the implementation process. The addition of 854 

fertilizer is less effective than giving the doses periodically and consistently. Therefore, the 855 

recommended dose of 30 tons ha-1 can be an initial reference in optimizing the growth and 856 

development of Butternut squash. 857 

Based on the polynomial tests, most of the responses to the influence of BHE had a 858 

quadratic curve with an optimal point at 100 mL L-1. The curve with the optimal point shows 859 

that giving a concentration exceeding the optimal concentration will be increasingly ineffective 860 

[16,28,29]. The provision of liquid organic fertilizer has certain limitations and this is based on 861 

the concentration of microorganisms, hormones, and nutrients within the fertilizer formulation. 862 

The supply of liquid fertilizer becomes stagnant and even reduces productivity when the optimal 863 

limit is exceeded. Therefore, BHE administration must be based on the optimum point, namely 864 

100 mL L-1 in this research.  865 

The combination of sugarcane waste dosage of 30 tons ha-1 and BHE concentration of 866 

100 mL L-1 is the optimal point in supporting the growth and production of Butternut squash. 867 

Even though significant positive interactions are not provided, the application optimizes the 868 
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potential for the growth and production of Butternut squash. The combination of these two 869 

treatments can be used as an additional recommendation and research regarding the quality of 870 

Butternut squash such as Brix and others also needs to be carried out in the future. This 871 

complements the potential benefits of combining the two treatments [1,30]. Further exploration 872 

of the potential inherent in this combination is essential to ensure ongoing development. This 873 

leads to continual optimization, enhancing its capacity to support the production of Butternut 874 

squash over time. 875 

Conclusion 876 

In conclusion, there was no interaction between sugarcane waste treatment and banana 877 

hump extract in the observations of the growth and production of Butternut squash. 878 

Furthermore, the treatment had a sharp linear graph on the growth of Butternut squash  with a 879 

maximum point of 30 tons ha-1. The 100 mL L-1 banana hump extract treatment also indicated 880 

a dominant quadratic response and the combinations were recommended as part of the Butternut 881 

squash planting package. 882 
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Table 1. Analysis of variance from several butternut squash growth. 1023 

Characters S B SxB Error 
Cv 

(%) 

Tendril Length 16.83** 2.04** 1.98 1.23 14 

days to flowering 16.83** 2.04 1.98 1.23 17 

days to harvesting 3.00 188.70** 13.00 8.7 36 

number of fruits per 

plot 
3.30** 0.60 0.30 0.20 22 

Fruit Weight 

69210.60*

* 

40934.10*

* 

111603

0 

5532.0

0 
14 

Yield 207.60** 175.90** 28.00 17.60 23 

Notes: S : sugarcane waste, B; Banana hump Extract, CV: coefficient of variance, ** significant effect at 1% level 1024 

error. 1025 
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Figure 1 Graph of the effect of banana hump extract (A) dan sugarcane waste (B) to Tendril 1046 

length 1047 
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   A        B 1076 

Figure 2 Graph of the effect of giving banana weevil extract on the day of flowering (A) and 1077 

bagasse on the day before harvest (B). 1078 
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Figure 3. Graph of the effect of sugarcane waste on the number of fruits per plot 1092 
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Figure 4. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on fruit 1109 

weight 1110 
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Figure 5. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on 1139 

results 1140 
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 1214 

ABSTRACT 1215 

Background and Objective: The butternut squash (Cucurbita moschata) is is one of the horticultural 1216 

crops that has high economic potential. To increase its sustainability, organic fertilizers is needed, which 1217 

is abundantly available and has not been optimized much, such as sugarcane waste and banana hump 1218 

extract. Therefore, the research aims is to determine the growth response of Butternut squash (Cucurbita 1219 

moschata) with the application of sugarcane waste (blotong) and banana hump extract. Materials and 1220 

Methods: This study was carried out in Pitumpidange Village, Libureng District, Bone 1221 

Regency, South Sulawesi Province, from August to November 2022. A two-factor factorial 1222 

experiment was adopted with a randomized complete block design as the environmental design. 1223 

The first factor was the dose of sugarcane waste and the second factor was the concentration of 1224 

banana hump extract, both comprised of 4 levels. . Observation parameters included tendril 1225 

length, days to flowering, days to harvest, number of fruit per plot, fruit weight, and yield. The 1226 

data obtained were analyzed using analysis of variation and polynomial analysis. Results: The 1227 

results showed that there was no interaction between sugarcane waste treatment and banana 1228 

hump extract in all observations of growth and production of butternut squash. Meanwhile, the 1229 

treatment had a sharp linear graph with a maximum point of 30 tons ha-1. The 100 mL L-1 banana 1230 

hump extract treatment indicated a quadratic dominant curve response as the optimal 1231 

concentration point. Conclusion: Therefore, both 100 mL L-1 banana hump extract and 30 tons 1232 

ha-1 doses of Sugarcane waste were recommended as part of butternut squash planting package.  1233 
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 1236 

INTRODUCTION 1237 

 1238 

Butternut squash (Cucurbita moschata) is a relatively new horticultural crop commodity [1]. In 1239 

Indonesia, the term Butternut squash is not widely known because people are more familiar 1240 

with pumpkin. The physical shape of this commodity resembles a tuber with a soft flesh texture 1241 

and distinctive taste [1,2]. Furthermore, the sugar content increases with the length of storage 1242 

time (maximum storage of six months). Butternut squash is included in the climacteric category, 1243 

where ethylene levels and respiration activity increase during the ripening phase [3]. 1244 

Butternut squash has a soft flesh texture with a distinctive taste and contains fiber, beta-1245 

carotene, carotenoids, penolic acid, flavonoids, minerals and vitamins, carotenoids, and 1246 

polyvenols [4,5]. The plant has high amounts of carbohydrates, antioxidants, fiber, minerals, 1247 

and vitamins, which can fight free radicals and increase the resistance of the body. Therefore, 1248 

development is needed to increase the potential and quality of supporting the economic value 1249 

of the fruit. 1250 

Planting of Butternut squash is relatively minimal and focuses on using chemical 1251 

fertilization [1]. The relatively large use of chemical inputs is a challenge in determining how 1252 

to reduce these inputs [1,6]. Continuous input of chemicals can damage soil fertility levels and 1253 

physical properties [7,8]. In addition, excess fertilizer can be toxic to plants and indirectly affect 1254 

fruit quality [9,10]. The use of organic fertilizer is a good alternative to increase the production 1255 

and quality of Butternut squash.  1256 

The use of organic fertilizer has different benefits, specifically in increasing soil fertility 1257 

levels, aggregates, and microorganism content. Increasing soil physical properties improves the 1258 
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strength, water retention, aeration, and drainage [6,7,8,11]. In addition, optimal application can 1259 

reduce the input of inorganic fertilizer use to reduce production costs and provide benefits for 1260 

farmers [6,8]. The application and research of organic fertilizer on butternut squash should be 1261 

conducted and some components used are sugarcane waste (blotong) and banana hump extract. 1262 

Sugarcane waste is an abundant by-product of sugar factories, and its availability can be 1263 

used as organic fertilizer [12,13]. This is an effort to use industrial waste towards zero [12] and 1264 

sugarcane wastes many nutrients, contains, such as carbon, nitrogen, phosphate, calcium, 1265 

potassium, iron, manganese, and magnesium [13,14] The use of sugarcane waste on Butternut 1266 

squash has been reported by Dlamini  [15] and banana weevil is also an organic material 1267 

underused by many people. Farmers leave banana weevils during the harvest process as a source 1268 

of organic fertilizer to support growth [16]. The weevil extract contains cytokinins and 1269 

gibberellins, which can be used as growth regulators, and many plant nutrient contents [17. The 1270 

weevil is a good source of microorganisms for its growth and liquid organic fertilizer [18,19]. 1271 

Therefore, this research aims to determine the best combination of sugarcane waste fertilizer 1272 

and banana weevil liquid to support the growth and production of Butternut squash. 1273 

 1274 

 1275 

 1276 

MATERIALS AND METHOD 1277 

Experimental Design 1278 

This research was carried out in Pitumpidange Village, Libureng District, Bone Regency, 1279 

on former rice fields from August to November 2022. The location was at an altitude of 115 m 1280 

above sea level and was carried out in the form of a two-factor factorial experiment with a 1281 

randomized complete block design (RCBD) as the environmental design. The first factor was 1282 

the application of sugarcane waste, which consisted of 4 levels, namely without sugarcane cake 1283 
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(S0), a dose of 10 tons ha-1 (S1), a dose of 20 tons ha-1 (S1), and a dose of 30 tons ha-1 (S3). The 1284 

second factor was administering banana hump extract, consisting of 4 levels, namely without 1285 

banana hump extract (B0), concentration 100 mL L-1 (B1), concentration 200 mL L-1 (B2), and 1286 

concentration 300 mL L-1 (B3). From these two factors, 16 treatment combinations were 1287 

obtained, and each was repeated three times to yield 48 experimental plots. Furthermore, each 1288 

plot consisted of 4 plant samples to produce 192 plant samples. 1289 

The study was set using a factorial design with a Randomized Complete Block Design as 1290 

an environmental design. The first factor was the application of OPEFB compost consisting of 1291 

three levels, namely: Control (C0), OPEFB compost 10 tons ha-1 (C1), and 20 tons ha-1 (C2). 1292 

The second factor was the combination of Trichoderma harzianum + Pleurotus ostreatus (Tri-1293 

Po) consisting of four levels namely; Tri-Po with a dose of 4g + 2g tree-1 (P1), 4g + 4g tree-1 1294 

(P2), 4g + 6g tree-1 (P3), and 4g + 8g tree-1 (P3), respectively. The treatment was repeated three 1295 

times so that there were 36 experimental units. Each experimental unit has a plot size of 4m x 1296 

3m. 1297 

Research procedure  1298 

The research preparation started with tilling the land using a hand tractor. The land area used 1299 

was 17 x 8 m, and each experimental plot had an area of 1 m2 with a distance of 50 cm. After 1300 

the plot is formed, the soil is loosened and smoothed to provide good growing space for plants 1301 

to develop. Subsequently, seed preparation is carried out using the F1 Butternut squash variety, 1302 

and sowing is conducted in a seedling house measuring 3×1.5 m. The planting medium used is 1303 

a combination of soil and manure in a ratio of 2:1. Sowing is performed for 21 days until 1304 

Butternut squash seedlings have institutional leaves and reach a height of 5-7 cm. Meanwhile, 1305 

planting is carried out with a spacing between plants of 50x50 cm in the afternoon. 1306 

Caring for Butternut squash consists of several activities, namely watering, weeding, 1307 

installing stakes, fertilizing, pruning, pollinating, and controlling pests and diseases. Watering 1308 
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is carried out twice a day in the morning and evening during the vegetative phase. Meanwhile, 1309 

it is only conducted once in the morning during the generative phase. Weeding is performed 1310 

manually, scheduled 2 weeks after planting (WAP), and carried out regularly. Installation of 1311 

stakes is also performed 1 WAP, using bamboo 150 cm high. Fertilization is divided into three 1312 

types of inorganic chemical fertilizer, namely general, solid sugarcane waste, and liquid 1313 

fertilizer derived from banana hump extract. The two treatments are explained further in the 1314 

subsections below, while the inorganic chemical uses Grand-K fertilizer at a rate of 3 g hole-1 1315 

or 120 kg ha-1. The addition of Grand-K inorganic fertilizer with potassium content is half the 1316 

recommended dose to provide sufficient nutrient availability for the plant. In addition, pruning 1317 

focuses on water shoots to maintain and optimize the growth of stems and primary branches. 1318 

Pollination is carried out when fruit ovaries appear and are accompanied by female flowers. 1319 

The male flowers are taken and pollinated to produce good fruit and the process is conducted 1320 

in the morning from 08:00 – 10:00 WITA. Pest control is also achieved by sanitizing the land 1321 

and using the insecticide Regen 50 SC to combat mealybugs, whiteflies, oteng-oteng, ants, and 1322 

ladybugs as the main pests on Butternut squash. Harvesting is performed 60–70 days after 1323 

planting (DAP) with the characteristics of shiny brown fruit stalks and shiny fruit skin color. 1324 

Sugarcane waste fertilizer  1325 

Sugarcane waste was taken from the milling process waste disposal site at the Camming 1326 

Sugar Factory, Libureng District, Bone Regency, South Sulawesi. This waste taken on this area 1327 

was 72 kg. Sugarcane waste possesses a smooth texture, exhibits a deep black hue, has 1328 

undergone extended aging, and maintains a dry consistency. The application is carried out a 1329 

week before planting by sowing in experimental plots according to the treatment.  1330 

Banana hump extract fertilizer   1331 

Making banana hump extract solution was conducted by chopping 10 kg of banana 1332 

weevil. The bananas were taken in Cina Subdistrict, Bone Regency, South Sulawesi as the 1333 
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second highest production of banana. Every kilogram of chopped banana weevil was put in a 1334 

10-liter bucket with 1 L of air and the process was carried out until the container was full. 1335 

Subsequently, EM4 decomposer was added for the fermentation process for 14 days and banana 1336 

hump extract was ready to be filtered before being sprinkled around the plant. Application of 1337 

the extract was conducted in the afternoon according to the treatment concentration.  1338 

Data observation and statistical analysis 1339 

Observation parameters included tendril length, days to flowering, days to harvest, 1340 

number of fruit per plot, fruit weight, and yield. The data obtained were analyzed using analysis 1341 

of variation with an error rate of 5% and significant characters were tested using a polynomial 1342 

analysis approach.. 1343 

RESULTS  1344 

The variance results can be seen in Table 1 and the characteristics of tendril length, fruit weight, 1345 

and yield are influenced by two treatments, namely sugarcane waste fertilizer and banana hump 1346 

extract. The characteristics of flowering days and the number of fruit per plot were only 1347 

influenced by sugarcane waste (SW) treatment. Meanwhile, the character of the day before 1348 

harvesting was affected by the treatment of banana hump extract (BHE). The interaction 1349 

between the two treatments showed no significant influence on the observed growth 1350 

characteristics.  1351 

Table 1. Analysis of variance from several butternut squash growth. 1352 

Based on Fig. 1, tendril length is influenced by treatments (BHE and SW) 1353 

independently, or the interaction of the two does not have a significant effect. These show 1354 

curves with high determination values (0.8459 for BHE and 0.9987 for SW), but both have 1355 

different curve responses. Banana hump extract treatment reported a quadratic pattern towards 1356 

tendril length with an optimal concentration of 100 mL L-1 (Fig 1A). Meanwhile, sugarcane 1357 
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waste processing indicated a linear pattern regarding tendril length with a maximum dose of 30 1358 

tons ha-1 (Fig 1B).  1359 

Figure 1. Graph of the effect of banana hump extract (A) dan sugarcane waste (B) to 1360 

Tendril length 1361 

The characteristics of days to flowering were only influenced by sugarcane waste 1362 

processing (Fig. 2A). This was different from the character of the day before harvest which was 1363 

only influenced by banana hump extract (Fig. 2B). SW treatment showed a decreasing linear 1364 

curve with a determination value reaching 0.993 and the lowest point in days to flowering was 1365 

at SW dose of 30 tons ha-1. Meanwhile, the days to harvesting the BHE curve reported a cubic 1366 

curve, reaching an absolute determined value of 1. This curve had one main peak and valley, 1367 

namely 100 mL L-1 and 200 mL L-1, respectively. 1368 

Figure 2. Graph of the effect of giving banana weevil extract on the day of flowering (A) 1369 

and bagasse on the day before harvest (B). 1370 

The character of the number of fruits also indicated a single influence from sugarcane 1371 

waste (Fig. 3). This character had an upward linear graph with a determination value reaching 1372 

0.781. The maximum dose related to the number of fruits and Butternut squash  was 30 tons ha-1373 

1. 1374 

Based on Fig. 4, fruit weight was influenced by the two treatments with interaction 1375 

effects. The treatments showed curves with quite high determination values (0.6459 for BHE 1376 

and 0.96 for SW) and a quadratic curve. Banana hump extract treatment indicated a quadratic 1377 

pattern of reduction in fruit weight with an optimal concentration of 100 mL L-1 (Fig 4A). 1378 

Meanwhile, sugarcane waste processing reported an upward quadratic pattern with the dose 1379 

trough and highest points at 30 tons ha-1 (Fig 4B). SW dose curve also continued to increase as 1380 

the compost dose increased. 1381 

Figure 3. Graph of the effect of sugarcane waste on the number of fruits per plot 1382 



57 

 

Figure 4. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on 1383 

fruit weight 1384 

Yield characteristics were also influenced by the two treatments, such as fruit weight 1385 

and tendril length (Fig 5). BHE and SW treatments had curves with high determination values, 1386 

namely 0.90 and 0.91, respectively. However, the two curves showed different response curves 1387 

and banana hump extract treatment indicated a quadratic pattern with an optimal concentration 1388 

of 100 mL L-1 (Fig 5A). Sugarcane waste processing showed an upward linear pattern in yield 1389 

with a maximum dose of 30 tons ha-1 (Fig 5B).  1390 

Figure 5. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on 1391 

results 1392 

 1393 

DISCUSSION 1394 

The ANOVA results showed that there was a single effect of BHE and SW treatments on all 1395 

components of the observed butternut squash yield. For some characters, the two treatments did 1396 

not have a significant effect at the same time. These two treatments played an important and 1397 

complementary role in supporting the development and growth of Butternut squash yield 1398 

components. Therefore, there was no difference in response changes between increasing BHE 1399 

and SW. Additive changes showed that determining the optimal point for each treatment was 1400 

easier to predict and be used as a consistent reference in its application [20]. Further analysis 1401 

should become a reference in planting Butternut squash, specifically with the concept of 1402 

sustainable agriculture. 1403 

Based on polynomial tests, sugarcane waste has a relatively linear graph regarding the 1404 

characteristics of the components produced. The results show that a good dose of sugarcane 1405 

waste is 30 tons ha-1 and are supported by Budiyanto [21] and Tyasmoro and Saitama [22] on 1406 

corn and pak choy. Sugarcane waste has the same potential as other organic fertilizers for 1407 

improving soil properties. The provisions have a big influence on improving the physical 1408 
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properties of the soil by applying other solid organic fertilizers [13,23]. However, sugarcane 1409 

waste fertilizer has good nutritional and sucrose potential in breeding colonies of 1410 

microorganisms [24-26]. This further supports plant growth and development, hence, the 1411 

fertilizer dose has a linear graphic response with a high gradient. The sharp linear graph also 1412 

shows that the dose can be increased beyond the maximum dose. A similar result was stated by 1413 

Yassi et al. [27] regarding the sharp graphic patterns of compost treatment on rice growth. The 1414 

dose still needs to be studied and considered more deeply regarding several other aspects, such 1415 

as the availability of raw materials and costs in the implementation process. The addition of 1416 

fertilizer is less effective than giving the doses periodically and consistently. Therefore, the 1417 

recommended dose of 30 tons ha-1 can be an initial reference in optimizing the growth and 1418 

development of Butternut squash. 1419 

Based on the polynomial tests, most of the responses to the influence of BHE had a 1420 

quadratic curve with an optimal point at 100 mL L-1. The curve with the optimal point shows 1421 

that giving a concentration exceeding the optimal concentration will be increasingly ineffective 1422 

[16,28,29]. The provision of liquid organic fertilizer has certain limitations and this is based on 1423 

the concentration of microorganisms, hormones, and nutrients within the fertilizer formulation. 1424 

The supply of liquid fertilizer becomes stagnant and even reduces productivity when the optimal 1425 

limit is exceeded. Therefore, BHE administration must be based on the optimum point, namely 1426 

100 mL L-1 in this research.  1427 

The combination of sugarcane waste dosage of 30 tons ha-1 and BHE concentration of 1428 

100 mL L-1 is the optimal point in supporting the growth and production of Butternut squash. 1429 

Even though significant positive interactions are not provided, the application optimizes the 1430 

potential for the growth and production of Butternut squash. The combination of these two 1431 

treatments can be used as an additional recommendation and research regarding the quality of 1432 

Butternut squash such as Brix and others also needs to be carried out in the future. This 1433 
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complements the potential benefits of combining the two treatments [1,30]. Further exploration 1434 

of the potential inherent in this combination is essential to ensure ongoing development. This 1435 

leads to continual optimization, enhancing its capacity to support the production of Butternut 1436 

squash over time. 1437 

Conclusion 1438 

In conclusion, there was no interaction between sugarcane waste treatment and banana 1439 

hump extract in the observations of the growth and production of Butternut squash. 1440 

Furthermore, the treatment had a sharp linear graph on the growth of Butternut squash  with a 1441 

maximum point of 30 tons ha-1 sugarcane waste. The 100 mL L-1 banana hump extract treatment 1442 

also indicated a dominant quadratic response and the combinations were recommended as part 1443 

of the Butternut squash planting package. 1444 
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Table 1. Analysis of variance from several butternut squash growth. 1588 

Characters S B SxB Error 
Cv 

(%) 

Tendril Length 16.83** 2.04** 1.98 1.23 14 

Days to flowering 16.83** 2.04 1.98 1.23 17 

Days to harvesting 3.00 188.70** 13.00 8.7 36 

Number of fruits per 

plot 
3.30** 0.60 0.30 0.20 22 

Fruit Weight 

69210.60*

* 

40934.10*

* 

111603

0 

5532.0

0 
14 

Yield 207.60** 175.90** 28.00 17.60 23 

Notes: S : sugarcane waste, B; Banana hump Extract, CV: coefficient of variance, ** significant effect at 1% level 1589 

error. 1590 
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Figure 1 Graph of the effect of banana hump extract (A) dan sugarcane waste (B) to Tendril 1611 
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Figure 2 Graph of the effect of giving banana weevil extract on the day of flowering (A) and 1642 

bagasse on the day before harvest (B). 1643 
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Figure 3. Graph of the effect of sugarcane waste on the number of fruits per plot 1657 
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Figure 4. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on fruit 1674 
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Figure 5. Graph of the effect of banana weevil extract (A) and sugarcane bagasse (B) on 1704 

results 1705 
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identify which topic you need to review and what your reader already knows 

about the topic. Please provide a background of the study (max 1-2 lines). 
A5 Thank you for your suggestions. We have added it according to your suggestions 

Revision The butternut squash (Cucurbita moschata) is is one of the horticultural crops that 

has high economic potential. To increase its sustainability, organic fertilizers is 

needed, which is abundantly available and has not been optimized much, such as 

sugarcane waste and banana hump extract. Therefore,This the research aimswas 

conducted is to determine the growth response of Butternut squash (Cucurbita 

moschata) with the application of sugarcane waste (blotong) and banana hump 

extract (59-64 Lines) 
 1730 

Q6 The keywords are not effective. Please provide 3-4 more unique keywords. 
A6 Thank you for your suggestions. We have added some keywords. I hope it is 

suitable with your suggestions 

Revision organic fertilizer, sugarcane blotong.  (80 line) 

 1731 

Q7 Mention the waste quantity. 
A7 Thank you for your question. We taken the sugarcane wastes as 72 kg.  
Revision This waste taken on this area was 72 kg. (177-178 lines) 

 1732 

Q8 Cite the figure subparts in the text. 
A8 Thank you for your suggestions. We have citated the Fig 1A (Line 211), and Fig 1B (Line 

213) 

Revision  

 1733 

Q9 Cite the figure subparts in the text. 
A9 Thank you for your suggestions. We have citated the Fig 4A (Line 233), and Fig 4B (Line 

234) 

Revision  

 1734 

Q10 Cite the figure subparts in the text. 
A10 Thank you for your suggestions. We have citated the Fig 5 (line 240), Fig 5A (Line 243), 

and Fig 5B (Line 244) 

Revision  

 1735 

Reviewer S.A 1736 
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Response: Thank you for your constructive comments and suggestions. Please find below our 1737 

responses to your comments.  1738 

Q1 Add 1-2 lines regarding measured parameters and used statistical method. 

A1 Thank you for your suggestions. We have added it according to your suggestions in Materials and 

Methods of this abstract (71-73 lines) 

Revision Observation parameters included tendril length, days to flowering, days to 

harvest, number of fruit per plot, fruit weight, and yield. The data obtained were 

analyzed using analysis of variation and polynomial analysis 
 1739 

Q2 From where the bananas were taken? 

A2 Thank you for your question. We taken the the bananan hump from Cina Subdistrict, 

Bone Regency, South Sulawesi as the second highest of banana production We have 

added in line 183 

Revision . The bananas were taken in Cina Subdistrict, Bone Regency, South Sulawesi as 

the second highest production of banana 

 1740 

Q3 Provide citation of figure 5 in the text. 

A3 Thank you for your suggestions. We have citated the Fig 5 (line 240), Fig 5A (Line 243), 

and Fig 5B (Line 244) 

Revision  

 1741 

Computer Mart 1742 

Q1 Same problem in reference number 3, 11 

When citing a non-English reference in a scientific journal, it is important to provide a 

translation of the title of the work into English, enclosed in square brackets, after the 

original title. Additionally, the language of the publication should be indicated in 

parentheses after the title. For example 

 

Last name, Initials. (Year). Title of work in original language [Translated title in English]. 

(Language of publication). Name of Journal, volume number(issue number), page 

numbers. 

A1 Thank you for your suggestion. We have revised about the Indonesian reference to your 

recommendation reference format 

Revision 2. Kurniati, F., I. Hodiyah, T. Hartoyo and I Nurfalah. 2018. Respons labu madu 

(Cucurbita moschata Dusrch) terhadap zat pengatur tumbuh alami berbagai 

dosis [Response of butternut squash (Cucurbita moschata Dusrch) to various 

doses of natural growth regulators].(Indonesia). Agrotech. Res. J., 2: 16–21.  

3. Ariyanti, M. and S. Erni. 2021. Teknologi budidaya labu madu dan 

pemanfaatannya sebagai pangan alternatif di Desa Pasigaran, Sumedang, 

Jawa Barat [Butternut squash cultivation technology and its use as alternative 

food in Pasigaran Village, Sumedang, West Java]. (Indonesia). Jurnal 

Aplikasi Ipteks untuk Masyarakat, 10 (2) :159–162. [Indonesia]  

11. Walida, H., E. H. Darmadi and M. Zuhirsyan. 2020. Pemberian pupuk 

kotoran ayam dalam upaya rehabilitasi tanah ultisol desa janji yang 

terdegradasi [Providing chicken manure fertilizer in an effort to rehabilitate 
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the degraded Ultisol soil of Janji Village]. (Indonesia). Jurnal Agrica 

Ekstensia, 14: 75–80 
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Q2 Despite our best efforts, we were unable to locate the DOI or Direct Link for this 

reference. Please provide the required DOI or Direct Link, as it is mandatory. If 

you are also unable to find this information, please replace the reference with a 

suitable alternative. 
A2 Thank you for your suggestion. We have added doi of this reference 

Revision 21. Budiyanto G. 2021. The effect of combination of sugarcane pressmud compost and 

potassium. Food Res., 5: 289–296. https://doi.org/10.26656/fr.2017.5(3).630    
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