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				Introduction

				Community interaction with the environment to meet their needs creates valuable local knowl-edge for community survival (Mane Kandari et al., 

				2017). This local knowledge is the main asset in the community’s struggle to get food, produce, and gen-erate income. The process depends on the potential of natural resources and is influenced by local communi-ties’ attitudes, views, and behavior (Iniesta-Arandia et 
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				Abstract | Farmers’ local knowledge is often related to practices that help improve cultivation technology towards sustainable agriculture. Therefore, the conservation and sustainability of farmers’ local knowledge on the acceleration of banana fruiting is essential. This study explores the practices carried out by farmers to accelerate banana fruiting, improve the quality of banana yields, and the economic benefits that farmers can obtain. The qualitative research used an interpretative approach, conducted through in-depth interviews with 17 farmer participants who accelerated banana fruiting. In addition, direct observation in the field was carried out to explore farmers’ knowledge and crosscheck interview results to increase research credibility. The results showed that farmers have local knowledge of suckers cutting, flower petal peeling techniques, and cutting banana hearts to accelerate banana fruiting and improve the quality of banana yields. Applying this local knowledge led to economic benefits from selling sucker-cut seeds and increased prices due to the enhanced quality of bananas produced. Policy makers can use this local knowledge to develop innovations in banana cultivation to support food supply and economic growth in the agricultural sector for other regions, especially in the context of banana plants.
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				al., 2014; Prasetyo et al., 2022a). For example, on dry land in Timor, local farmers’ knowledge about plant-ing patterns was formed to respond to local dry cli-mate conditions (Dimu-Heo et al., 2022). Likewise, there is local knowledge of farmers about the services of beneficial insects and birds providing ecosystem services in agroecosystems (Hadinoto et al., 2023; Rawluk and Saunders, 2019). Other studies report that local knowledge of agricultural systems emerged as a response to forest ecosystems (Murhaini and Achmadi, 2021). Several researchers also reported local knowledge to maintain the continuity of agro-ecosystems (Murhaini and Achmadi, 2021; Noble et al., 2020; Putri et al., 2019; Shepherd, 2010; Widodo et al., 2023). Applying this local knowledge will pre-vent environmental damage and its consequences so that humans can live in harmony with nature and the continuity of future generations is protected (Damat, et al., 2024; Schwann, 2018; Wicaksono et al., 2022).

				Other research results report that secondary forest management requires local knowledge of butter-fly services that provide ecosystem services (Cue-vas-Mendieta et al., 2021). Meanwhile, it was also re-ported that local community knowledge can be used as a basis for ecological urban landscape planning and as a basis for evaluation (Fu et al., 2016). 

				However, with the development of various land and environmental resource uses, local ecological knowl-edge could be threatened with extinction (Boilat and Berkes, 2013; Prasetyo et al., 2022b). The same was reported by Endayani (2023) the increasingly rapid development of the times has tremendously impacted changes in people’s behavior. Even though much local wisdom is starting to disappear, some local wisdom still survives and is held tightly by farmers in their agricultural activities. Local knowledge that farm-ers still apply needs to be identified and preserved (Wibowo et al., 2021), including local knowledge of banana farmers accelerating banana fertilization in Sumenep Regency, Indonesia. This local knowledge can be used to prepare technical instructions for ba-nana cultivation. It can be disseminated to farmers in banana production centers to benefit from time, quality improvement, and income from their farming business.

				This research aims to describe farmers’ local knowl-edge, analyze the effect of farmers’ local knowledge in accelerating banana fruiting on the quality of the 

				harvest, and analyze the economic benefits of apply-ing local wisdom.

				Materials and Methods

				Research location

				The study was conducted in Pragaan District, Su-menep Regency. Indonesia. This location is located at 7.119159 S to 113.621647 E (Figure 1). Sume-nep is one of the banana-producing districts in East Java Province, Indonesia. Many banana farmers apply specific methods to accelerate banana fruiting in this area. 

				Figure 1: Research location map.

				Research type and paradigm

				A qualitative approach was used in this research, in which the researchers constructed the reality found. The paradigm used is the interpretative paradigm. To describe the local knowledge of banana farmers, researchers and participants explored this to obtain findings by conducting interviews and observations and analyzing them. Farmers’ knowledge is formed based on experience (Goulet, 2013), namely the expe-rience of farmers cultivating bananas in the research area. Therefore, interview and observation methods are appropriate for exploring farmers’ knowledge in accelerating banana fruiting. Observations were car-ried out by observing how farmers reduce suckers, cut suckers, choose suckers that have been cut as replace-ments for the mother plant, peel flower petals, and cut banana blossoms. 

				Role of the researcher

				To gain an in-depth understanding of farmers’ local knowledge, the researcher began the research by tak-ing the role of observer, interviewer, and active par-ticipant in accelerating banana fruiting in the field. As an observer, it allows researchers to feel and ex-

				
					[image: ]
				

			

		

	
		
			[image: ]
		

		
			[image: ]
		

		
			
				July 2023 | Volume 39 | Special Issue 1 | Page 115

			

		

		
			
				Sarhad Journal of Agriculture

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				perience directly how farmers apply local knowledge. Meanwhile, the researcher’s role as an interviewer is to obtain an in-depth participant perspective. There-fore, the questions asked of participants were open questions so that they could explore more in-depth information. The researcher also participated actively in the farmers’ daily activities to gain trust and direct-ly observe the practice of accelerating banana fruiting. The possibility of bias in the analysis and to increase the credibility of the research, the researcher reflects on his role in this research, namely building awareness that his background, experience, and perspective can influence the interpretation of the data. Apart from that, triangulation activities were also carried out to increase the credibility of the research.

				Participants

				Participants in this research were banana farmers who had experienced accelerating banana fruiting. The researchers chose 17 participants based on the key informant’s recommendation. These farmers have intensively applied this local wisdom and have been applying it for many years. All participants are will-ing to be actively involved in research activities such as in-depth interviews, discussions, and observing the acceleration of banana fruiting. Participants are given symbols P1 to P17. The language used in interviews was simplified based on the understanding of inform-ants who were low-educated farmers. 

				Data collection

				Data was collected through interviews with farm-ers who had experience applying accelerated banana fruiting and observation techniques. An open inter-view method was used in this study, in which inter-views were recorded and transcribed. In addition, field notes were written directly by researchers on location. The observation method was used to get ini-tial data and see firsthand how farmers accelerate ba-nana fruiting. In addition, observations were carried out to confirm and deepen the information obtained through interviews.

				Data analysis

				The process of analyzing the data that has been ob-tained refers to Miles and Huberman (Miles et al., 2016). The data analysis begins after the first interview and lasts until the data saturation point is reached. The stages of data analysis include the coding process, categorization, determining themes, and the process of forming propositions. The analysis process is not 

				carried out sequentially but is carried out iteratively (Morgan and Nica, 2020). The process can be repeat-ed and returned to the previous stage according to the latest data requirements.

					

				Coding was carried out immediately after the data was obtained, and a verbatim transcript of the inter-view results was made. The data that has been col-lected has been read, and the reading has been done more than twice. Then, reflection was carried out, connecting the participants’ answers with the re-search questions. Code generation was repeated and then grouped according to the research objectives. The themes that emerged from this research data were generated through thematic analysis (Braun and Clarke, 2019). Interpretation of the findings refers to the research objectives and is supported by research literature related to local knowledge of accelerated banana fruiting.

				To maintain the validity and reliability of the research, triangulation techniques of sources and methods were carried out (Donkoh and Mensah, 2023).

					

				Results and Discussion

				Banana plants have a significant contribution to the economy of people, especially those in rural areas, most of whom earn their living as farmers, although this is not their primary source of income (Ronner et al., 2023; Zulfikar et al., 2021). Some farmers even cultivate bananas intensively using a monoculture system as a source of income for farmers. The mono-culture system was chosen because it is easier to main-tain and has more significant income opportunities than other crops, so many farmers work intensively to obtain abundant and high-quality harvests (Hong et al., 2020). Likewise, more farmers in the research location choose a monoculture system.

				Farmers’ knowledge about accelerating banana fruiting

				Farmers have farming knowledge from experience in-teracting with their environment. When farmers did maintenance tasks on banana trees grown in a mon-oculture system, they unintentionally learned about rapid banana fruiting. The intention is to reduce the banana seedlings that grow so that they are not too dense and disturb the mother stem during fertiliza-tion and that there is no competition for nutrients. It turned out that after observing the stem, the promi-nent banana had increased in volume, and the stem 
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				became stronger so that it was not easily knocked over by the wind and supported the fruit. Suckers that are cut grow faster than those that are not cut, and their growth is better so that they can be used as successors to the mother plant, as expressed by the first partici-pant (P1) and reinforced by P5’s statement.

				 

				“Suckers that grow on the mother banana must be reduced and pruned so as not to interfere with the growth and fertilization process of the mother banana and only leave 1 to 2 suckers.” 

				Reducing banana suckers is commonly done by many farmers, but some farmers try to prune several of the remaining suckers. Then, let it grow until it bears fruit, and observe the fruiting time until it is noted that pruning the suckers can speed up fruiting. This was said by the first informant (P1) as follows.

				“Suckers that are always cut as successors will bear fruit more quickly than those that are not cut because they grow faster”

				Farmers also prune the banana blossoms and peel the banana flower petals to get better quality fruit. 

				“To speed up the ripening of the fruit and at the same time ensure it has good quality, the banana heart must be pruned before it curves downwards and the flower petals on the comb must be peeled off” (P1 and P2)”

				The advantage and benefit of suckers that are often cut (pruned) is that their height only reaches 3 m to 4 m, 

				whereas suckers that are never cut can reach 5 m, 

				meaning that the suckers that have been cut are al-ready old at the bottom (old tubers). Another advan-tage of cutting suckers is that bananas will bear fruit more quickly than suckers that have never been cut. Suckers that have never been cut will flower when they are 8 mo old, whereas, with the cutting tech-nique at 6 mo to 7 mo, the bananas will start to flower, so the age difference is between 1 mo and 2 mo. 

				“The advantage of pruning or cutting off the suckers is that the bananas will bear fruit quickly and two months faster than those without cutting off the suckers.” (P12).

				It is necessary to cut off the suckers because it will af-fect the fruit and the number of combs in the bunch. If in one clump (mother) several growing suckers are not cut at all, then the number of fruit combs will 

				decrease, and the density and diameter of the fruit will also not be so large, even the wrinkles will not be densely filled so it will affect the selling price. Suck-ers that are never cut will experience a degradation in the number of fruit combs, namely only produc-ing five combs to seven combs, whereas if one bunch is cut regularly, one can produce (10 to 18) combs with densely packed fruit. Reducing suckers in ba-nana clusters affects banana fruit production because it will suppress photosynthate competition for fruit bunches’ growth with tillers’ development (Dorel et al., 2016). 

				By using the cutting technique, farmers obtain many benefits or profits in terms of time, speed of fruiting, sale of seeds, and return on capital. The advantage of time is that the bananas will bear fruit quickly because the suckers are already mature beneath (old tubers) of the parent, which is caused by regular cutting. In contrast, from an economic perspective, the suckers that have been cut can be used as planting material and sold to other farmers. Most buyers (farmers) will choose suckers that have been cut, even though they have to wait several weeks because cut suckers are not immediately available in the garden, so you have to order them in advance so you can get good quality, healthy, and fertile suckers.

				With intensive maintenance, one cluster can be har-vested three times a year in 4 mo. In contrast, with regular maintenance, the average banana can only be harvested two times a year, depending on the farmer’s motivation (enthusiasm) to increase income. Accord-ing to the farmers, the money from selling bananas does not run out until the harvest in the following month for four months because the income earned is significant, even though it has been spent on family needs. Banana cultivation is a farming business with excellent prospects for development because demand is constantly increasing, both from public consumers and the agroindustry; this is related to the increase in population, which is growing yearly. Therefore, improving the growth of banana production is very important to meet consumer needs (Petsakos et al., 2019). 

				Other farmers noticed P1’s success and tried to ask how bananas produce long fruit bunches with many combs and large fruit sizes. Finally, there was acceler-ated dissemination of banana fruiting between farm-ers. Farmers share their knowledge with other farm-
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				ers and discuss ways to improve banana cultivation practices. This can happen through direct face-to-face interaction (Thomas et al., 2020). Finally, the num-ber of farmers who cut suckers to accelerate fruiting and produce good-quality fruit is growing. Currently, most farmers use the sucker-cutting technique be-cause it has many advantages and benefits regarding the economy and time.

				This local knowledge needs to be developed and dis-seminated so that farmers have adequate expertise in developing agriculture (Mariani and Usmeldi, 2019). These two types of farmer knowledge are technically explained as follows:

				Sucker-cutting technique

				Cutting banana suckers doesn’t just happen anywhere; there is a special method or technique for cutting the suckers that grow from the stem of the parent and become the next generation after the main parent is harvested. Farmers must be innovative in selecting which offspring are more suitable as their parents’ re-placements and which are not.

				According to farmers who are experienced in cul-tivating bananas, the correct technique and trick is to observe the development of the number of suck-ers that have been cut. For example, in one parent (clump) 4, suckers grow, then one sapling is chosen as the successor. At the same time, all three suckers must be cut to not interfere with the fruit’s growth and ripening process and to avoid competition for nutrients between banana trees in the same grove. In one clump, if there are many suckers, it will reduce the yield (Robinson and Nel, 1990). 

				The requirements for the selected chicks are chicks that show their trunks are healthy and growing well and do not have any defects. If, after three cuttings, the sucker remains healthy and has good growth, then the sucker will be used as a successor to its parent, but if it is not good, it will be replaced with another, healthier sucker. After three cuttings, the offspring that will succeed the parent are not cut again until fertilization occurs. 

				“There is a separate technique for cutting the chicks; don’t just cut them randomly or don’t just cut them; there is a trick to choosing which chicks are more suitable to be po-tential broodstock; the good ones are to cut the chicks first then leave them, after they grow again then see which 

				ones are the most fertile and give them a mark then cut them again up to three times, if it remains fertile then that is the candidate (successor) for the broodstock and the others are eradicated” 

				Participant P9 expressed this.

				Banana suckers will be cut when the height is approx-imately 50 cm to 100 cm from the ground. The cut-ting method is to level them with the ground. Suckers that have been cut will grow back and increase the length of their stems and leaves and are allowed to grow with their parents. 

				“It must be level with the ground when cutting the suck-er and allowed to grow back with the parent. Cutting is done three times when the suckers have grown to a height of 50 cm to 100 cm,” said P5

				Figure 2: Cutting banana suckers flat on the ground.

				When the seedlings are one month old, the stems reach a height of 100 cm with five leaves; then these seedlings are cut three times again, and then it is ob-served which viable (healthy and fertile) seedlings will be used as replacements (next generation) for their parents and at most two must be selected. According to most farmers, leaving only one chick in one clump is best. In contrast, the remaining chicks that are not needed must be cut (eradicated) continuously so as not to interfere with the growth of the parent in the fertilization process. This follows the research results of Purseth et al. (2022), which state that the optimal number of tillers allowed to grow with the mother is one tiller to produce high fruit.

				The suckers that have been cut are allowed to grow as successors to the parent and will flower or develop cobs when the banana reaches 7 mo to 8 mo and will be harvested when the plant reaches 11 mo (physi-ologically mature). The growth of these suckers de-pends on the cultural factors, technical cultivation ap-plied, and the application of hormones such as GA3, 
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				Ethrel, and IAA (Bhende and Kurien, 2015). 

				Suckers that may be taken for sale (propagation ma-terial) are after the mother has already produced fruit, and it is not recommended to take seeds from the mother before they emerge from the cob because this can cause the mother tree to be attacked by disease originating from wounds left by cut suckers. 

				“You are not allowed to sell suckers when the mother ba-nana is in the process of ripening fruit or has not yet been harvested because it can cause the mother tree to be at-tacked by disease from incisions on the offspring” (P6). This farmer has been farming monoculture bananas for six years.

				Suckers must be cut specially; if there are four suckers and two suckers are needed, then the cutting method must be done using the interspersed method; suckers one and three are taken while suckers two and four are left to grow with their mother. The goal is that when the parent stem bears fruit, it gets support from its offspring so that it is sturdy and does not collapse easily when holding the weight of the large and heavy fruit bunches. Suckers taken before the banana flow-ers will cause the fruit on the parent to be small and the number of combs reduced. This will later impact traders’ bargaining prices when assessing fruit using the slash system.

				Trim the heart and peel the fruit petals

				Other local knowledge applied by banana farmers is pruning part of the tip of the banana flower and the method of peeling the flower petals when the flower has emerged on the second top comb. The flower pet-als still covering the third comb must be peeled off so the fruit ripening process is faster than usual (without treatment). Another purpose of peeling flower petals is to increase the size of the fruit so that the bananas become more significant and the selling price will also increase. Apart from that, this peeling aims to make the appearance of the banana cleaner and smoother; there are no defects on the fruit, and they are even and the same size.

				Before the flower petals open or a new banana heart emerges from the stem, which is still straight up, the heart must first be cut or circumcised 5 cm to 10 cm from the tip of the banana flower; from the incision, insecticide is applied. Farmers call it “Lanit (Lan-nate-insecticide)” so that the incision marks are not attacked by pests such as caterpillars, insects, bacteria, 

				and the like, which will later damage the appearance of the banana, which will have an impact on the low selling price of the banana.

				“Cutting the banana heart while it is still straight up is also a means of applying insecticide so that it is not at-tacked by pests, which will damage the quality of the fruit and so that the pesticide can absorb into the banana flow-er,” said participant P10. 

				Figure 3: Trim part of the tip of the banana flower.

				Figure 4: Exfoliating flower petals.

				Cutting or pruning when the banana heart is still straight up serves so that the insecticide applied to the incision site can absorb into the banana heart. 
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				Still, if you cut it when the heart is bent downwards, the medicine that is used will not be absorbed and may even be useless because it will drop out with it. Heart sap when freshly cut.

				Economic benefits

				The local wisdom applied by farmers certainly has economic benefits as an implication of the method used, including the sale of seeds from the cutting method; as explained above, buyers are more likely to look for suckers that have been cut than those that have never been cut. Suckers that have been cut will bear fruit more quickly than suckers that have never been cut, and the stems of the plants, when they bear fruit, are not too tall (short), making them easier to care for; this is the advantage of the sucker-cutting method. The price of sucker farmers sells ranges from IDR 8 000 to IDR 10 000. Sales proceeds from suck-ers certainly increase income from banana farming.

				In terms of other economic benefits, if you cut the suckers in one cluster, there will be a lot of fruit combs (15 combs to 18 combs), and the size of the fruit will be significant at IDR 80 000 to IDR 100 000, even more than that with the super quality of the banan-as. Meanwhile, parent bananas whose offspring have never been cut (allowed to grow without reduction) will have a small number of combs, around five combs to seven combs, or even less than that, resulting in a low selling price and the farmer’s income automat-ically decreasing. Banana traders only value around IDR 40 000 to IDR 50 000.

				A large number of combs and large fruit sizes will undoubtedly affect the bargaining power of buyers (banana traders), so farmers’ income will also increase from banana farming. Income from selling bananas will be used to meet the family’s needs so that if the family’s needs are met, the family’s welfare will in-crease.

				Trimming the tip of the heart and peeling the cob petals also provides economic benefits because this treatment can speed up the ripening process, beautify the appearance of the fruit without spots (smooth), and increase the size of the fruit to be larger than usual. Production of fruit with a smooth appearance without spots will increase the selling price of ba-nanas. The appearance of bananas that contain spots (spots, spots) will be priced cheaper by traders because they cannot enter the modern market whose consum-

				ers are dominated by the upper middle class.

				Local knowledge still applied by the community has many benefits and uses for farmers, especially in ba-nana cultivation. The application of local knowledge as the adoption of technological innovation in ba-nana cultivation provides its advantages as an effort to increase income from farming so that family wel-fare will also increase because it meets family needs. (Pailis et al., 2020). Local knowledge is permanently preserved as part of the family’s food security strategy (Leyva-Trinidad et al., 2021). Local wisdom plays a vital role in the life of farmers because, from their an-cestors, this local wisdom has been passed down from generation to generation in farming so that they can produce food both for their consumption and for sale to increase family income.

				Conclusions and Recommendations

				Two forms of local knowledge to speed up fertiliza-tion are cutting off suckers and pruning or circum-cising banana blossoms and peeling flower petals. The economic advantages for farmers include higher banana prices as a result of improved banana quality and income from selling planting materials created from cutting the suckers. Local knowledge regarding accelerated banana fruiting needs to be disseminat-ed to farmers in other regions, considering the ben-efits of implementing it. Apart from that, this local knowledge needs to be preserved to support the sus-tainability of the food supply in the future, and fur-ther research needs to be done by applying this local knowledge technology, which is integrated with the application of biofertilizers to support production sustainability.
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				Novelty Statement 

				Previous studies still rarely explore local knowledge related to the acceleration of banana fruiting. Local knowledge positively impacts the quality of yield and economic benefits for farmers. A qualitative approach can provide in-depth insights into local practices car-
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				ried out by banana farmers.
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Abstract | Farmers’ local knowledge is often related to practices that help improve cultivation technology
towards sustainable agriculture. Therefore, the conservation and sustainability of farmers’ local knowledge
on the acceleration of banana fruiting is essential. This study explores the practices carried out by farmers to
accelerate banana fruiting, improve the quality of banana yields, and the economic benefits that farmers can
obtain. The qualitative research used an interpretative approach, conducted through in-depth interviews with
17 farmer participants who accelerated banana fruiting. In addition, direct observation in the field was carried
out to explore farmers’ knowledge and crosscheck interview results to increase research credibility. The results
showed that farmers have local knowledge of suckers cutting, flower petal peeling techniques, and cutting
banana hearts to accelerate banana fruiting and improve the quality of banana yields. Applying this local
knowledge led to economic benefits from selling sucker-cut seeds and increased prices due to the enhanced
quality of bananas produced. Policy makers can use this local knowledge to develop innovations in banana
cultivation to support food supply and economic growth in the agricultural sector for other regions, especially
in the context of banana plants.
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