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The limited area of planting land requires the agricultural system to increasingly 
utilize a minimalist space in order to produce products that the community 
wants. This can be done with vertical farming cultivation techniques. This 
system is suitable to be applied in limited land or in densely populated 
settlements. One of them is in SD Muhammadiyah Wirobrajan 3 which has 
limited land. The target of this community service program is 4th grade 
students of SD Muhammadiyah Wirobrajan 3, Yogyakarta. The 
implementation activities of this service can be divided into three stages, namely 
the counseling stage on the introduction of verticulture cultivation techniques 
to participants, the demonstration stage in the form of vegetable crop 
cultivation training, and the monitoring stage which is carried out two weeks 
after the implementation of the service. The vertical rack used is in the form of 
a vertical paralon pipe rack. Vegetable seeds planted are chicory seeds, spinach, 
caisim and lettuce. While the planting media used is a mixture of garden soil, 
compost, husk charcoal, dolomite and NPK fertilizer which is mixed 
homogeneously so that it is ready for use. At the age of two weeks after planting, 
the seeds planted on the vertical paralon have begun to appear, indicating plant 
growth. The introduction of a vertical farming system to students in addition 
to having a direct impact on the greening of the school environment can also 
be a form of learning facilities in schools to love the environment more. 
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2. Implementation Method 
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2.1. Program consolidation 

2.2. Demonstration activities 

2.2.1. Conducting education or counseling in the form of lectures 

2.2.2. Hands-on practice of making vertical culture techniques

• 

• 

• 

• 

2.3. Monitoring 

3. Results and Discussion 
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3.1. Counseling stage 

Fig. 1. Extension of vertical techniques to students 

Table 1. Students’s knowledge about verticulture, before and after counseling 

No Information Percentage 
Before counseling 

1 Students who are familiar with verticulture 33% 
2 Students are not familiar with verticulture 67% 

After counseling 
1 Students who are familiar with verticulture 0% 
2 Students are not familiar with verticulture 21% 

A total of 21 students 

3. Training stage 
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3.2.1 Preparation of planting media for verticulture 

3.2.2. Vertical shelf 

3.2.3. Planting  

Fig. 2. Mixing materials for vertical cultivation media 
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Fig. 3. Vertical rack used in service activities 

3.2.4. Fertilization 

3.3. Monitoring 

Fig. 4. Seed growth of vegetable crops two weeks after planting 
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4. Conclusion 

Acknowledgment  

Author contribution 



https://jppmi.ptti.web.id/index.php/jppmi/ 

Vol. 1, No. 2, 2021 

E-ISSN 2807-7679 | P-ISSN 2807-792X 

 

Nugraheni (Implementation of environmental care character for elementary school students through verticultural culture techniques) 

Funding 

Conflict of interest 

References 
[1] H. Barth and M. Melin, “A Green Lean approach to global competition and climate change in the agricultural sector – 

A Swedish case study,” J. Clean. Prod., vol. 204, pp. 183–192, 2018, doi: 10.1016/j.jclepro.2018.09.021. 

[2] D. Bertolozzi-Caredio et al., “Stakeholder perspectives to improve risk management in European farming systems,” 

J. Rural Stud., vol. 84, no. February, pp. 147–161, 2021, doi: 10.1016/j.jrurstud.2021.04.004. 

[3] E. A. Adams, E. D. Kuusaana, A. Ahmed, and B. B. Campion, “Land dispossessions and water appropriations: Political 

ecology of land and water grabs in Ghana,” Land use policy, vol. 87, no. June 2018, p. 104068, 2019, doi: 

10.1016/j.landusepol.2019.104068. 

[4] C. Schader et al., “How is organic farming performing agronomically and economically in sub-Saharan Africa ?,” Glob. 

Environ. Chang., no. July, p. 102325, 2021, doi: 10.1016/j.gloenvcha.2021.102325. 

[5] J. F. Silva et al., “Identifying and explaining the farming system composition of agricultural landscapes: The role of 

socioeconomic drivers under strong biophysical gradients,” Landsc. Urban Plan., vol. 202, no. June 2019, p. 103879, 

2020, doi: 10.1016/j.landurbplan.2020.103879. 

[6] H. A. Ba, Y. de Mey, S. Thoron, and M. Demont, “Inclusiveness of contract farming along the vertical coordination 

continuum: Evidence from the Vietnamese rice sector,” Land use policy, vol. 87, no. May, p. 104050, 2019, doi: 

10.1016/j.landusepol.2019.104050. 

[7] D. O. Ochieng, P. C. Veettil, and M. Qaim, “Farmers’ preferences for supermarket contracts in Kenya,” Food Policy, 

vol. 68, pp. 100–111, 2017, doi: 10.1016/j.foodpol.2017.01.008. 

[8] A. Arouna, J. D. Michler, and J. C. Lokossou, “Contract farming and rural transformation: Evidence from a field 

experiment in Benin,” J. Dev. Econ., vol. 151, no. February, p. 102626, 2021, doi: 10.1016/j.jdeveco.2021.102626. 

[9] A. K. Mishra, A. Kumar, P. K. Joshi, and A. D’souza, “Impact of contracts in high yielding varieties seed production on 

profits and yield: The case of Nepal,” Food Policy, vol. 62, pp. 110–121, 2016, doi: 10.1016/j.foodpol.2016.05.005. 

[10] S. Lopez-Ridaura et al., “Immediate impact of COVID-19 pandemic on farming systems in Central America and 

Mexico,” Agric. Syst., vol. 192, p. 103178, 2021, doi: 10.1016/j.agsy.2021.103178. 

[11] R. A. Budi Kusumo, Y. Sukayat, M. A. Heryanto, and S. Nur Wiyono, “Budidaya Sayuran Dengan Teknik Vertikultur 

Untuk Meningkatkan Ketahanan Pangan Rumah Tangga Di Perkotaan,” Dharmakarya, vol. 9, no. 2, pp. 89–92, 2020, 

doi: 10.24198/dharmakarya.v9i2.23470. 

[12] A. Tablada, V. Kosorić, H. Huang, S. S. Y. Lau, and V. Shabunko, “Architectural quality of the productive façades 

integrating photovoltaic and vertical farming systems: Survey among experts in Singapore,” Front. Archit. Res., vol. 

9, no. 2, pp. 301–318, 2020, doi: 10.1016/j.foar.2019.12.005. 

[13] F. B. de Oliveira, H. Forbes, D. Schaefer, and J. M. Syed, “Lean principles in vertical farming: A case study,” Procedia 

CIRP, vol. 93, pp. 712–717, 2020, doi: 10.1016/j.procir.2020.03.017. 

[14] S. R. Jaeger, S. L. Chheang, and G. Ares, “Text highlighting as a new way of measuring consumers’ attitudes: A case 

study on vertical farming,” Food Qual. Prefer., vol. 95, no. August 2021, p. 104356, Jan. 2022, doi: 

10.1016/j.foodqual.2021.104356. 

D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.jclepro.2018.09.021
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.jrurstud.2021.04.004
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.landusepol.2019.104068
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.gloenvcha.2021.102325
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.landurbplan.2020.103879
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.landusepol.2019.104050
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.foodpol.2017.01.008
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.jdeveco.2021.102626
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.foodpol.2016.05.005
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.agsy.2021.103178
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.24198/dharmakarya.v9i2.23470
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.foar.2019.12.005
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.procir.2020.03.017
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.foodqual.2021.104356


https://jppmi.ptti.web.id/index.php/jppmi/ 

Vol. 1, No. 2, 2021 

E-ISSN 2807-7679 | P-ISSN 2807-792X 

 

Nugraheni (Implementation of environmental care character for elementary school students through verticultural culture techniques) 

[15] H. L. Tuomisto, “Vertical Farming and Cultured Meat: Immature Technologies for Urgent Problems,” One Earth, vol. 

1, no. 3, pp. 275–277, 2019, doi: 10.1016/j.oneear.2019.10.024. 

[16] T. Rahayu, M. K. Nip, D. Oktavia, W. Nim, N. Puspita, and R. Nim, “Implementasi Eco-Education Di Sekolah,” 2013. 

[17] N. E. Noviani, S. Salmiyati, and I. A. Nugraheni, “Sosialisasi dan Pembibitan Kebun Gizi Vertiminaponik untuk 

Meningkatkan Ketahanan Pangan di Desa Tuksono, Sentolo, Kulon Progo,” Univ. Res. Colloq., pp. 171–176, 2020. 

[18] A. George, “Roof Gardens to Vertical Farming,” Encycl. Renew. Sustain. Mater., vol. 4, pp. 199–204, 2020, doi: 

10.1016/b978-0-12-803581-8.10706-4. 

[19] W. Probowati, I. A. Nugraheni, and S. Suryadi, “Pembentukan Komunitas Masyarakat Pembuat Media Tanam dari 

Sampah Plastik Kresek,” PengabdianMu J. Ilm. Pengabdi. Kpd. Masy., vol. 5, no. 2, pp. 154–161, 2020, doi: 

10.33084/pengabdianmu.v5i2.1067. 

[20] S. R. Jaeger, S. L. Chheang, and G. Ares, “Text highlighting as a new way of measuring consumers’ attitudes: A case 

study on vertical farming,” Food Qual. Prefer., vol. 95, no. April 2021, p. 104356, 2021, doi: 

10.1016/j.foodqual.2021.104356. 

[21] M. Al-Chalabi, “Vertical farming: Skyscraper sustainability?,” Sustain. Cities Soc., vol. 18, pp. 74–77, 2015, doi: 

10.1016/j.scs.2015.06.003. 

[22] P. Pinstrup-Andersen, “Is it time to take vertical indoor farming seriously?,” Glob. Food Sec., vol. 17, no. September, 

pp. 233–235, 2018, doi: 10.1016/j.gfs.2017.09.002. 

[23] M. Butturini and L. F. M. Marcelis, “Vertical farming in Europe: Present status and outlook,” Plant Fact. An Indoor Vert. 

Farming Syst. Effic. Qual. Food Prod. Second Ed., pp. 77–91, Jan. 2020, doi: 10.1016/B978-0-12-816691-8.00004-

2. 

[24] J. E. Park et al., “A comparative study of ginseng berry production in a vertical farm and an open field,” Ind. Crops 

Prod., vol. 140, no. March, p. 111612, 2019, doi: 10.1016/j.indcrop.2019.111612. 

[25] Y. J. Son, J. E. Park, J. Kim, G. Yoo, T. S. Lee, and C. W. Nho, “Production of low potassium kale with increased 

glucosinolate content from vertical farming as a novel dietary option for renal dysfunction patients,” Food Chem., vol. 

339, no. June 2020, p. 128092, 2021, doi: 10.1016/j.foodchem.2020.128092. 

[26] M. Gentry, “Local heat, local food: Integrating vertical hydroponic farming with district heating in Sweden,” Energy, 

vol. 174, pp. 191–197, 2019, doi: 10.1016/j.energy.2019.02.119. 

[27] I. Charania and X. Li, “Smart farming: Agriculture’s shift from a labor intensive to technology native industry,” Internet 

of Things, vol. 9, p. 100142, 2020, doi: 10.1016/j.iot.2019.100142. 

[28] A. Villa-Henriksen, G. T. C. Edwards, L. A. Pesonen, O. Green, and C. A. G. Sørensen, “Internet of Things in arable 

farming: Implementation, applications, challenges and potential,” Biosyst. Eng., vol. 191, pp. 60–84, 2020, doi: 

10.1016/j.biosystemseng.2019.12.013. 

[29] C. Verdouw, B. Tekinerdogan, A. Beulens, and S. Wolfert, “Digital twins in smart farming,” Agric. Syst., vol. 189, no. 

December 2020, p. 103046, 2021, doi: 10.1016/j.agsy.2020.103046. 

[30] A. Castañeda-Miranda and V. M. Castaño-Meneses, “Internet of things for smart farming and frost intelligent control 

in greenhouses,” Comput. Electron. Agric., vol. 176, no. June, p. 105614, 2020, doi: 10.1016/j.compag.2020.105614. 

[31] K. Foughali, K. Fathallah, and A. Frihida, “Using Cloud IOT for disease prevention in precision agriculture,” Procedia 

Comput. Sci., vol. 130, pp. 575–582, 2018, doi: 10.1016/j.procs.2018.04.106. 

[32] J. den Besten, “Vertical Farming Development; the Dutch Approach,” Plant Fact. Using Artif. Light Adapt. to Environ. 

Disrupt. Clues to Agric. Innov., pp. 307–317, Jan. 2019, doi: 10.1016/B978-0-12-813973-8.00027-0. 

[33] C. E. Wong, Z. W. N. Teo, L. Shen, and H. Yu, “Seeing the lights for leafy greens in indoor vertical farming,” Trends 

Food Sci. Technol., vol. 106, no. August, pp. 48–63, 2020, doi: 10.1016/j.tifs.2020.09.031. 

[34] A. Vaughan, “Is vertical farming the way to a greener life?,” New Sci., vol. 242, no. 3235, p. 15, 2019, doi: 

10.1016/s0262-4079(19)31112-1. 

[35] C. Yuan, R. Shan, A. S. Adelia, A. Tablada, S. K. Lau, and S. S. Y. Lau, “Effects of vertical farming on natural 

ventilation of residential buildings,” Energy Build., vol. 185, no. 2019, pp. 316–325, 2019, doi: 

10.1016/j.enbuild.2018.12.028. 

D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.oneear.2019.10.024
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/b978-0-12-803581-8.10706-4
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.33084/pengabdianmu.v5i2.1067
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.foodqual.2021.104356
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.scs.2015.06.003
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.gfs.2017.09.002
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/B978-0-12-816691-8.00004-2
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/B978-0-12-816691-8.00004-2
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.indcrop.2019.111612
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.foodchem.2020.128092
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.energy.2019.02.119
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.iot.2019.100142
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.biosystemseng.2019.12.013
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.agsy.2020.103046
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.compag.2020.105614
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.procs.2018.04.106
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/B978-0-12-813973-8.00027-0
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.tifs.2020.09.031
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/s0262-4079(19)31112-1
D:\Editor\JPPMI\JPPMI edit Vol 1 No 1\10.1016/j.enbuild.2018.12.028

	1. Introduction
	2. Implementation Method
	3. Results and Discussion
	3. Training stage
	4. Conclusion
	Acknowledgment
	Author contribution
	Funding
	Conflict of interest
	References


