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Abstract: This study was conducted in the rural outskirts of Tomohon, North Sulawesi, 2018-2019,
involving 4 local farmers as participators in this study. Each farmer was provided with 0.5 Ha of
land to manage, where half (0.25Ha) was managed on their own and half (0.25Ha) was managed
alongside with the researcher. Thus on the plots managed by coaching alongside with the
researcher, it was introduced the utilization of a healthy bulb sortation “planting distance
organization, organic and inorganic fertilization processes, panamg disease control by the use of
Trichoderma spp., plant productivity control| Yields in plots where farm management coaching
took place resulted in an increase in productivity up to 442.66 ton/Ha, while farm management
according the local famers Thethod traditionally yielded only 17.68 ton/Ha. Yet based on economic
analysis, the] traditional methods by the| local farmers resulted in a better benefit/cost ratio due to the
lower production cost, while net profits of a well-managed farm (coached method) produced higher
profitability. In aspects of continuity and sustainability as well as agri-economical profits, th
improvements in production management (method coached by researcher) proved better than that
of the traditional method by the:| farmers.

Keywords: marginal landmass, improvement, goroho Bagana, Musa acuminafe ™

INTRODUCTION

North Sulawesi farmers mostly cultivate banana as an additional cultivation extra on the side of
their main agricultural endeavors. Banana is commonly cultivated on just a small area of land or part
of an integrated farming practice. Banana farming is most commonly cultivated on marginal land
space amongst the main cultivates of coconut, cloves, etc. With minimumlland simple farming
practices banana productivity on these marginal land space will yield about 8-12 tons/Ha/year (BPS
Propinsi SULUT, 2005), whilst in other countries such as Uganda, Kenya and most African
countries, banana farming is dedicated as a main agricultural business with a productivity of
approximately 40 tons/Ha/year (Jacobson, 2005 and Edmeades et ai., 2006).

Banana is rich in vitamin A, B1, C and various minerals, also a source of energy replenishment
at (136 calories / 100g) that is twice the amount in| apples. Banana contains 2.3% fat and 0.3%
protein (Wikipedia, 2006).

Goroho banana (Musa acumirzqfe}pg,\i& a unique variety favored by North Sulawesi people, an
endemic cultivate of the area and also a popular plantain. This unique variety is commonly processed
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to various products such as crackers and fritters. The fruit itself is mainly bland with a hint of

sourness in taste, thus often good| substitute for diabetics. Aside off the rural suburbs of Tomohon,
other production centers of th roho banana would be South ‘and North Minahasa, and

Southeastern Minahasa.

Goroho banana productivity that was achieved by local farmers of [STrict areas
averageq about 10-12 tons/Ha/year (Din )| Considered low and sull much under
the actual potential plant productivity. This low productivity is due to cultivation techniques that are
not optimized. As sucrlllhwith the use of fertilizers, farmers aren’t familiar with the use of fertilizers
for this cultivate. Furthermore| unorganized planting distances, uncontrolled diseases, asides of
unmanaged soil mediums and cultivate] growth environment also contributes to the low productivity.

The growing demand of Goroho banana in the Tomohon local markets and in the Minahasa
domestic markets indicates the potentials for Goroho bananas as a good source of income for local
farmers. Observing this promising prospect, it is apparent that professionally reorganizing cultivation
management to maximize productivity to fulfill the growing demands that is multiplying along with
the| population growth and the growth in awareness of health potentials of the Goroho banana. Thus
the importance of Goroho banana productivity and more so since the Goroho banana is a EWFEI\
that recognizes no season.

The purpose of this research is generally to understand the most optimum planting distance,
and the necessary combinations of organic and inorganic fertilizers that will promote productivity
and produce quality Goroho bananas, also to obtain an improvement in the overall management of
cultivation practice.

MATERIALS AND METHODS

This research was conducted for 2 years, within the Walian village, within the rulal Rksirts of
South Tomohon. The research area consisted of flat agro-ecosystem to a slight hilly topography.

This research was conducted in a collaborative form with a farmer group of 4 famers, “where
each planted in an area of 0.5 Ha, totally to a total area of 2 Ha. From within the 0.5 Ha area, 0.25 Ha
was completely nurtured by the farmers (the traditional cultivation practice plot), and another 0.25
Ha was managed under the researchery cultivation coaching regarded as PMP (Perbaikan
Managemen Produksi Pisang — Banana Productivity Improvement Management)L

Within the plot cultivated traditionally by the farmers, 350kg / Ha Urea, 150kg / Ha SP-36, and
150 kg / Ha KCI was used by the farmers, since soil medium fertility was considered extremely low
and the farmer groups were not accustomed to the utilization of fertilizers] Planting methods and
day-to-day care was left to the farmers to manage on their own. Within the PMP plot various modern
cultivation techniques were implemented as follow: 1) Clean fresh bulb selection; where selected
bulbs were then soaked in warm water of 45 — 50°C for 10 — 15 minutes before cutting 5 — 10 pieces
and further planted in polybag‘;\v@d.th a medium of 1 : 1 ratio of soil to organic fertilizer. The
poly bdga\wuh the bulbs were then treated with ”() of Ureal / bulb, and followed by a pesticide
treatment of diluted 9cc Carbaril in a liter of watc er 2 months, the young bulb is then
moved to plantationf in thj Elotted areas. 2) Planting distances was organized in a 3m x 3m area. 3)
10kg / hole of organic fe was given in between the plants in a hole of 50 x 50 x 50 cm. 4) A
yearly fertilization process was also applied as follow: Urea, SP-36 and KCl at 450, 250 and 250 kg /
Ha / year respectively, which is administered twice a year (beginning| of the year and middle or by
the end of a rainy season), excluding the 1* year where ¥ of the amount was administered during
planting and the rest was divided and administered after 3 and after 6 monthqi 5) Managing Fusarium
Disease was executed by inoculating the surrounding areas of thel cultivate clusters with

Trichoderma hpplﬁ?()()g / cluaterl 6' Intercropping with maize for the|fits . 7) Managing
Py Emge
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cluster growth and production to only 4 plants per cluster. 8) For fruit protection, the fruits while
ripening on the tree are wrapped in an ethylene blue plastic fruit cover.

DATA ANALYSIS
- Variances in growth, yield and nutritional values, also post-harvest practices were
analyzed.
- Growth variances and yield of the traditional plots and the PMP plots were analyzed by
T test. ™

= Quality criteria W s\adj.ustcd to the farmerg local quality control criteria, as follow: 1)
Termed ‘Mutu Remas’ (R), an indicator of the physical quality and appearance of the bunch in
whole, by] which is unacceptable at a maximum of more than two (2) crowns in per bunch found
of fruit discoloration, scabbed or spots, or any other abnormalities.
RESULT AND DISCUSSION
Soil Characteristics
Analysis results of soil chemical and texture of the plot locations in general is as in Table 1.
The Data expresses the marginality of the soil conditions with the region. While soil texture consists
of soft clay and dust particles which is support: t rooting, but the more portions of dust in the
composition has a tendency for exposure to erosion risks, especially in areas with hilly topographiesll.
Soil condition is considered to be acidic (pH 5.5) with a very low content of organic and tota
nitrogen content, while thel P levels are moderate. Meanwhilel some advantages of the soil condition
rely on t:j less than 50% soil base saturation. As shown in table 1, Ca-dd, Mg-dd and K-dd are
categorized to be in the ranges of moderate to high, but the ion exchange capacity is considered to be
extremely low that the| cultivates ability to absorb nutrition is much restricted.
Furthermore, the Na-dd levels of the plots are at the same identical level of nutrition fixation,
but not at a harmful level.

Table 1. Texture and Chemical Properties of the plot soil, at 0-30 Cm depth, at an inclination
of 8-10 % within the Southern Tomohon Regions.l

No Analysis Parameter Units Value Remarks

1 Sand Granules % 38

2 Dust o 59 Dusty Cla}1

3 Clay %o 3

4 C-Organic %o 1.56 Low

5 N-Total %o 0.19 Extremely Low
6 C/N Ratio 8 Low

7 pH (H20) (1:1 m/v) 55 Acidic

8 pH (KCI) (1:1 m/v) 47

9 P,0s Bray 1 Mg kg-1 21.56 Moderate

10 K Me 100g 06 High

11 Na Me100g 025 Low

12 Ca Me/100g  11.72 Moderate

13 Mg Me/100g 220 High

14 KTK Me/100g 55 Extremely Low
15 KB %o 37 Low

Varience in Growth and Yields
Variences in growth and yields of the banana cultivates presented in table 2 are reported after
11 months from bulb planting. While the total yield represents total of 2 years managing the farm.
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Table 2. Variences in Growth and Yield of Goroho Banana under the|traditional cultivation
techniques and under the PMP management{_

Management Trunk Plant Height Number of Bunch Yield
Circumferences (Cm) Crown/Bunch Weight Ton/ha
(Cm)
Traditional 46.87b 204.18 b 48b 1140b 17.68b
PMP 5840 a 27275a 5.87a 1758a  42.66 aL
Remarks: Average value in each column followed by the same letters indicates insignificant

differences at 5% error rate by LSD.

Statistical analysis indicated a significance difference (p<0.05) in the yields and the plant
growth of tthPMP plots towards the traditional cultivation practice plots. The PMP plots resulted
trees that are better in trunk size, plant height, bunch weight and totall crown per bunch compared to
the trees cultivated in the traditional practice. Productivity in the PMP plots yielded 42.66 ton/Ha
while by the traditional practices only yielded 17.68 ton/Ha (table 2). Smithson (2004) reported, poor
soil conditions and fertility, and the pressure of diseases due to poor farm management is the major
cause for low productivity in banana plantations. Zake etal. (2000) also proved that the correct
fertilization technique and improvements in managing| organic matter significantly improves banana
productivity. In high density planting systems, banana bunch weight can be improved with the
application of N, P20s, and K»0, at 100-200g, 40g, and 200g respectively per tree (Anonymous,
2007). Furthermore according to Cosico (2000) to optimize growth and yield, fertilization is
required, while the necessity of P is less than N and K.

Banana Quality

Table 3. Goroho Banana Quality of the Plots Managed By the| Traditional Cultivation
Methods and By PMP

Management Total Yield Bunch Quality
(bunches/Ha) Rames (R) Cabutan Rames (C/R)
Quantity %o Quantity %o
Traditional 1302 1068 a 75.67 324a 22.06
PMP 2286 912b 39.76 1272 b 51.28
Remarks:  Average] value in each column followed by the same letters indicates insignificant

differences at 5% error rate by LSD.

Table 3 presents the quality of the banana bunch of the| total yield. Total production in the
traditionally managed plof| yielded 1302 bunches/Ha, while from the PMP managed plots yielded
2286 bunches/Ha. Bananas of the traditional cultivation method had a higher Mutu Remas (R) value
of 75.67% while the PMP production resulted in an R value of 39.76%. Mutu Cabutan Remas (CR)
of the traditional method was 22.06% while the PMP production was 51.28%. Aside of the use of
fertilizers, limiting the number productive plants in a cluster (4 tree per cluster) and the use of fruit
wraps, had quitg the impact in both quality and weight of the bunches. Insufficient sanitary and
fertilizationg of the traditional methods leads to poor production quality and quantity. The practice of
limiting the productive plants per cluster according to Lagerwall (2005) lessens the competition for
air, available soil nutrition and sunlight, thus the productive trees have more access to their
necessities to produce at their optimum pace. Highly populated clusters TecaivesTess light intensity
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therefore produces lower quality fruits (Cahyono, 1996). The use of fruit wraps or bagging
(wrapping) without the proper layers of pesticides in the wrap would be less effective in quality
improvement. By observation, even the flowers have been well bagged (wrapped) the crowns below
is still invested by diseases, ™

Economic Analysis of Goroho Farming Practices

The economic analysis nnLtlhe practices applied by PMP indicated to be 87% higher in terms of
operational costs compared to traditional methods. The costs of the PMP method appears high
due to the cost of fertilization practices and the costs for| bulb selections and preparations which was
valued at Rp 3.000.- / bulb. Therefore the traditional ‘method in terms of Benefit-to-Cost (B/C)
appears to be better than that of PMP practices. Meanwhilel observing from a net profit standpoint,
the PMP method

Produced a net profit of Rp 14.580.000.- by which is much higher gain than the traditional
method that produced a net profit of Rp 9.886.000 .-

A positive impact of this study is the change in perspective on Goroho farming, where this
commodity has the potential to generate income as a main agribusiness. The profit produced by the
PMP practices had an eye-opening impact on Goroho farming practices, where with proper
managf:mf:ntl the Goroho banana plantation would still be beneficial even if farmed on a marginal
land.

CONCLUSSION ™
Marginal soil and land if managed well will still be a potential area for such agribusiness as
banana farming. By the PMP method, growth and yields of the Goroho banana has better
productivity compared to thq traditional methods, b}-| which was indicated by the production of 42.66
ton/Ha or equivalent to 2286 bunches/Ha
Although in terms of Benefit-to-Cost ratio the traditional methods appeared to be at an
advantage due to the lower production cost, but in the aspects of continuity and profitability as an
agribusiness the PMP method deems to be more profitable.
ACKNOWLEDGEMENTS ™

A special acknowledgment is addressed to The Directorat of Research and Development,
Ministry] of Research, Technology and Higher Educationsi, RepublicPf Indonesia for the support and
funding of this research.

REFERENCES

1. ANONYMPOUS. 2007. Association for the improvement in production and utilitation of
banana. www.aipub.org/index.htm

2. Bohn HL, Meneal BL and Connor GAO. 1997. Soil Chemistry, John Willey & Sons. New
York, p. 329

3. BPS North Sulawesi. 2005. Statistic of North Sulawesi Province.

4. Cahyono B. 1996. Banana : Cultivation and Feasibility Study. Kanisius Yogyakarta.

5. Cosico WC. 2000. Crop logging for diagnosis of nutrient needs of banana professorial
lecture as Central Bank Chair.UPLB Los Banos. Philippines.

6. Edmendes SM, Smale and Karamura D. 2006. Promising crop biotechnologies for
smallholder farmes in East Africa: Bananas and Maize. International Food Policy
Research Institute. http://www.ifpri.org/pubs/rag/br1004/br1004-24 pdf

7. Jacobson. 2005.Harvesting hope: Kenyan farmers celebrate first banana harvest using new

growing technology. http:// www.stephanie.jacobson @ pioneer.com

Published by inter-publishing.com | All rights reserved. © 2022 & ; Page 89
Journal Homepage: https://inter-publishing.com/index.php/lJBEA OPEN ACCESS




International Journal of Biological Engineering and Agriculture | Volume 1, No 5 |
Oct - 2022

8.  Kasim, F., and C. E. Wasson. 1990. Genotype Response of Corn to Aluminium Stress.
Seeding Test for Measuring Aluminium Tolerance in Nutrien Solution.Indon. J. of Crop
Sci. %(2): 41-45.

9. Lagewal. G. 2005. Bananas In Kwazulu-Natal. Agriculture and Enviromental Affairs.
Kwazulu-Natal. http://agriculture kzntl.gov.za/ portal/Pulications.

10.  Mulyani S. 2008. Fertilizer and how to fertilizing. Rineka Cipta, Jakarta.

11. Smithson PCB, Mclntyre D, Gold CS, Sali H, Night G and Okech S. 2004. Potassium and
magnesium fertlizers on banana in Uganda: Yields, weevil damage, foliar nutrient status
and DRIS analysis. Journal of Nutrient Cycling in Agro-ecosystems. Springer Netherlands
69(1) : 43-49.

12.  Wikipedia. 2006. Banana. http://id wikipedia.org/wiki/Pisang#column-one.

13.  Zake YK, Bwamiki DP and Nkwiine C. 2000. Soil management requirements for banana
production on the heavy soils around Lake Victoria in Uganda. International Conference
on Banana and Plantain for Africa Intenational Society for Horticultural Science Vol.
1.Kampala Uganda.Pp.540.

Published by inter-publishing.com | All rights reserved. © 2022 & Page 90
Journal Homepage: https://inter-publishing.com/index.php/lJBEA OPEN ACCESS




2 AL

ORIGINALITY REPORT

13, 13, 0O O

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
wjau.academicjournal.io 1 OO
Internet Source )
philpapers.org 30
Internet Source Yo
Exclude quotes On Exclude matches <3%

Exclude bibliography On



Article Error You may need to use an article before this word. Consider using the article
the.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Article Error You may need to use an article before this word. Consider using the article
the.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Proper Noun If this word is a proper noun, you need to capitalize it.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Article Error You may need to remove this article.
Article Error You may need to remove this article.
Article Error You may need to remove this article.
Article Error You may need to remove this article.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Article Error You may need to use an article before this word.



Prep. You may be using the wrong preposition.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

P

Article Error You may need to use an article before this word. Consider using the article
a.

Prep. You may be using the wrong preposition.
Article Error You may need to remove this article.
Article Error You may need to remove this article.

Proofread This part of the sentence contains a grammatical error or misspelled word that
makes your meaning unclear.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

Missing "," You may need to place a comma after this word.
Missing "," You may need to place a comma after this word.
Article Error You may need to use an article before this word.
Article Error You may need to remove this article.

Proofread This part of the sentence contains a grammatical error or misspelled word that
makes your meaning unclear.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.



ETS)

o

Possessive You may need to use an apostrophe to show possession.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Wrong Article You may have used the wrong article or pronoun. Proofread the sentence
to make sure that the article or pronoun agrees with the word it describes.

Article Error You may need to use an article before this word.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

Article Error You may need to use an article before this word.
Article Error You may need to remove this article.

Article Error You may need to use an article before this word. Consider using the article
the.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

Word Error Did you type "the" instead of "they," or have you left out a word?
Article Error You may need to remove this article.

SPp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.



® @

PAGE 3

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Sentence Cap. Remember to capitalize the first word of each sentence.

ETS)

6]

® @

PAGE 4

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

S/V This subject and verb may not agree. Proofread the sentence to make sure the subject
agrees with the verb.

Possessive You may need to use an apostrophe to show possession.
Prep. You may be using the wrong preposition.
Article Error You may need to remove this article.

Verb This verb may be incorrect. Proofread the sentence to make sure you have used the
correct form of the verb.

Wrong Form You may have used the wrong form of this word.

Article Error You may need to remove this article.

Missing "," You may need to place a comma after this word.

Article Error You may need to remove this article.

Word Error Did you type "the" instead of "they," or have you left out a word?

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Missing "," You may need to place a comma after this word.

Missing "," You may need to place a comma after this word.

P



Article Error You may need to remove this article.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Confused You have used ain this sentence. You may need to use an instead.
Article Error You may need to remove this article.
Article Error You may need to use an article before this word.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Article Error You may need to use an article before this word. Consider using the article
the.

Missing "," You may need to place a comma after this word.
Article Error You may need to remove this article.

Article Error You may need to use an article before this word.
Article Error You may need to remove this article.

Article Error You may need to use an article before this word.

Wrong Article You may have used the wrong article or pronoun. Proofread the sentence
to make sure that the article or pronoun agrees with the word it describes.

Confused You have used quite in this sentence. You may need to use quit instead.
Wrong Form You may have used the wrong form of this word.

S/V This subject and verb may not agree. Proofread the sentence to make sure the subject
agrees with the verb.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.



PAGE 6

Prep. You may be using the wrong preposition.

Article Error You may need to remove this article.

Prep. You may be using the wrong preposition.

Missing "," You may need to place a comma after this word.
Missing "," You may need to place a comma after this word.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Article Error You may need to remove this article.
Prep. You may be using the wrong preposition.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

Sp. This word is misspelled. Use a dictionary or spellchecker when you proofread your
work.

Article Error You may need to use an article before this word. Consider using the article
the.

Wrong Form You may have used the wrong form of this word.

Article Error You may need to use an article before this word. Consider using the article
the.




