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ABSTRACT 

 

Most farmers in Nepal practice manual transplanting, which is labor-intensive and 

costly as well. Rice farming has considerable challenges due to labor scarcity and 

growing labor costs. Manual transplantation also creates delays owing to labor 

constraints, as well as the difficulty of handling younger seedlings during 

transplanting, causing older seedlings to be used, resulting in a lower yield. In 

such circumstances, mechanical transplanting may be the best alternative to 

manual transplanting since it ensures timely transplanting, involves fewer labors, 

maintains appropriate plant population, lowers production costs, contributes to 

higher yield, and is a more cost-effective technique of rice production. Despite its 

numerous benefits, the adoption of mechanical rice transplanting technique 

among Nepalese farmers is sluggish due to the majority of small-holder farmers, 

expensive starting costs, and a lack of knowledge about the technology related 

mat-type nursery growth. So, to enhance farmers' acceptance of mechanical 

transplanting, providing technical knowledge of raising mat type or tray nursery, 

as well as capacity building for custom hiring, could be a solution. This review 

examines the impact of mechanical transplanter on the growth, yield, and 

economics of rice production. 
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INTRODUCTION 

Rice is recognized as the global grain since it is the primary staple food for more 

than half of the world's population. It was grown across an area of 166.3 million  
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hectares in over a hundred countries, with an annual yield of over 789 tons in 2021 

(FAO, 2022). Rice is the principal food for most of the Nepalese population. Rice 

has a significant role in agriculture and the economy of Nepal as it contributes 

13.6 % to agriculture GDP and 7% to national GDP (MOALD, 2023). It is grown 

in an area of 14,77,378 ha, with a yield of 5,130,625 tons in the fiscal year 2021/22 

(MOALD, 2023). The rice productivity of Nepal is 3.9 tons/ha (MOALD, 2023)) 

which is comparatively lower than neighboring countries China and India. 

 

Most farmers in Nepal follow traditional methods of rice cultivation, which are 

labor- and capital-intensive. Human labor costs account for 59.4% of the overall 

production costs (Acharya et al., 2020). Similarly, rice transplantation done 

manually alone costs 19.9% of the total labor requirement for rice cultivation 

(Acharya et al., 2020). It requires 30-35 men a day’s labor to transplant manually 

one hectare of paddy land (Bhandari et al., 2022). The scarcity of labor and rising 

labor expenses are significant issues in rice farming. Manual transplanting causes 

transplantation delays due to labor constraints, which force older seedlings to be 

used, resulting in a low yield. Under these conditions, the use of a mechanical 

transplanter is essential for lowering production costs, enabling transplants at the 

right time, and addressing labor shortages. 

 

Comparing mechanical transplanting of rice to the prevalent hand transplanting 

method, it ensures timely transplanting, requires less labor, maintains an optimal 

plant population, contributes a higher yield, and is a more economical way of 

producing rice. According to Goswami et al. (2020), rice transplanting with 

mechanical transplanting is three times cheaper than rice transplanting by hand. 

Significantly higher yield was observed in mechanical transplanting systems than 

in manual transplanting systems (Regmi et al., 2020, Kumar et al., 2012). Nadga 

et al. (2021) also reported a higher benefit-cost ratio in the MTR system than in 

the manual transplanting system.  

 

The most important factor among all the agro-techniques used to increase grain 

production is the age of the seedling. The age of the seedling greatly affects the 

rice's growth and development, tiller production, grain formation, and other traits 

that affect yield (Manir et al., 2022). Younger seedlings that are less than 20 days 

old can be transplanted mechanically; however, hand transplanting makes it more 

difficult to transplant younger seedlings. Therefore, mechanical transplanting can 

result in a higher grain yield since younger seedlings can be transplanted. 
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In Nepal, agricultural mechanization dates back to the 1970s, when two- and four-

wheeled tractors from Japan were introduced (Biggs and Justice, 2015). Since 

then, different agricultural machines have been used to reduce human labor and 

production cost. The government of Nepal has been promoting agricultural 

mechanization to increase farming's profitability. Four-wheeled rice transplanters, 

walking behind rice transplanters, and self-propelled riding rice transplanters are 

the three types of rice transplanters that are most used in Nepal. Among these, 

four-wheeled riding machines are growing in popularity in the Terai region due 

to their durability and speed of operation. The adoption of mechanical rice 

transplanters is sluggish because of small-holder farmers, high initial costs, and a 

lack of technical knowledge regarding mat-type nursery growth (Bhat et al., 2023; 

Poudel et al., 2021). This review examines the impact of mechanical transplanter 

on the growth, yield, and economics of rice production. 

 

NURSERY MANAGEMENT 

 

Tray nursery or mat nursery are prerequisites for mechanical transplanting. In 

mat-type nursery, rice seedlings are raised on about 2.5 cm thin layer of soil and 

farmyard manure (FYM) or compost mixture placed on a perforated polythene 

sheet (Rickman et al., 2015). In tray nursery, rice seedlings are raised on a tray 

that vary in size according to the types of rice transplanter being used. Sieved soil 

is mixed with farmyard manure in a 4:1 ratio, with approximately 4 m3 of soil 

mixture required (Rickman et al., 2015).  A 70:30 mix of soil and vermicompost 

is recommended as a media for tray nursery growing (Reddy et al., 2020). For 

each hectare of transplanting, a 100 m2 nursery area and 20 kg of seed are 

adequate. Zohaib et al., (2022) found that a seed rate of 90 g per tray of 60cm * 

30 cm increased productivity in fine basmati rice. Then, the pre-germinated seeds 

are evenly spread with the help of manual seeder to achieve a uniform density and 

seeds are covered with about 0.5 cm soil layer (Bhandari et al., 2022). Currently, 

a semi-automatic stationary rice nursery sowing equipment is available that can 

perform various activities at the same time, such as tray moving, soil spreading, 

seed sowing, watering, and topsoil covering, and three people can prepare 600-

700 nursery trays per hour. Keep the bed moist for the first 3-4 days by sprinkling 

water from the top using a watering can. After that, irrigate the nursery using 

floods. Use a foliar application of 0.5% urea (5 g urea per liter water) or 3-5 g/ml 

NPK (19:19:19) per liter water if there are nutritional deficiencies (yellowing). 

Foliar spraying of 0.5% urea at 10 days after sowing is recommended for tray 

nurseries due to its better growth results compared to other foliar applications 
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tested (Reddy et al., 2020). Seedlings of 18-20 cm height (2-3 leaves) are 

produced in 14-18 days. Hossain et al. (2017) observed 14 cm-tall seedlings 

with 3-4 leaves in 12 days that were grown in plastic trays filled with mixture of 

sandy loam soil and organic fertilizer.  

 

   PLANT POPULATION 

 

Optimal plant population is critical for achieving optimal production. Manual 

transplantation involves transplanting seedlings that are more than 25 days old, 

and seedlings are transplanted with root eroded seedling. The root washed 

seedlings get shocked before establishment in puddled soil. On the other hand, 

mat type nursery or tray nursery is required for mechanical transplanting and 

seedlings with soil attached within root net are transplanted, reducing 

transplanting tremor and preventing floating. Mechanical transplanting also 

allows for the transplantation of younger seedlings (12-18 days old seedling). It 

was found that transplanting younger seedlings resulted in significantly higher 

tillers number per hill than transplanting older seedlings (Mupeta et al., 2022; 

Manir et. al, 2022). Therefore, plant populations per m2 are therefore greater in 

mechanical transplanting than in hand transplanting because of all the 

aforementioned factors. Same results were reported by Basir et al., (2020) and 

Regmi et al., (2020). 

 

PLANTS GROWTH AND YIELD ATTRIBUTES 

 

No significant difference in plant height was observed between mechanical 

transplanting and manual transplanting (Islam et al (2020) and Kang et al., 2019). 

Similarly, Kang et al. (2019) reported that there was no significant effect on leaf 

area index and dry matter accumulation at harvesting between mechanical 

transplanting and manual transplanting practices. However, significantly higher 

plant height was observed by Regmi et al., (2020) and Munnaf et al. (2014). It 

might be due to the fact that transplanting at proper time, depth and spacing by 

mechanical transplanter helped in quick establishment and thereby enhanced cell 

division and enlargement, ultimately leading to higher plant height. 

 

Different yield attributing characters, such as 1000 grain weight, number of grains 

per panicle, and number of effective tillers/m2 determine the variety's final grain 

yield. Regmi et al., (2020) reported that the number of effective tillers/m2, panicle 

length and number of grains/panicles were significantly higher in mechanically 
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rice transplanter than manually transplanting, use of drum seeder and seed drill 

machine. Similarly, Vijay et al. (2020) recorded higher number of tillers/hills, 

number of grains/panicle and panicle length in mechanical rice transplanting than 

manual transplanting.  Munnaf et al. (2014) also reported higher numbers of 

panicle/m2, number of tillers/hill and panicle length in mechanically transplanting 

method in comparison to manual transplanting. Elsoragaby et al. (2018) recorded 

mechanical transplanting resulted in a 25.18% increase in planting density (522 

versus 417 stems/m2), 20% increase in panicles (480 versus 400 panicles/m2), 

23.5% increase in grain weight/panicle (4.1 versus 3.4 g/panicle), and 7.3% less 

weedy rice population (4.89% versus 12.16%) compared to the control field. In 

contrast, Kumar et al. (2014) and Kang et al. (2019) reported no significant 

difference in number of effective tillers/m2, panicle length and number of 

grains/panicles between manually transplanting and mechanical transplanting. A 

higher number of effective tillers in mechanical transplanting methods is due to 

the use of younger seedling, optimum spacing, quick establishment, and less 

seedling root injury (Regmi et al., 2020; Munnaf et al., 2014). 

 

GRAIN YIELD 

 

Grain yield is one of the crucial and complex attributes of rice. Number of 

grains/panicles, number of effective tillers per unit area, 1000 grain weight 

determine grain yield. Islam et al. (2016) reported significantly higher grain yield 

in mechanical transplanting than manual transplanting and recorded 14-23% 

higher grain yield in mechanical transplanting than manual transplanting. 

According to Elsoragaby et al. (2018), there was a 24.3% increase in grain yield 

in the mechanical transplanting plot while comparing the plots broadcasted by the 

Hary mist duster and transplanted by the riding type four-wheeled rice 

transplanter. Similarly, Regmi et al., (2020) conducted the experiment on 

comparison of different establishment practices of rice and observed significantly 

higher grain yield in mechanical transplanting than manual transplanting, drum 

seeder sowing and seed drill sowing. Similarly, Vijay et al., (2020); Munnaf et al., 

(2014); Basir et al., (2019) and Kumar et al., (2012) also reported that mechanized 

transplanting recorded higher yield than manual transplanting. Mechanical 

transplanting results in higher grain yield than hand transplanting because of 

transplanting younger seedlings with optimal spacing. This caused better 

photosynthate translocation from source to sink, resulting in a higher number of 

productive tillers per hill, more filled grains per panicle, and, ultimately, increased 

grain yield. However, Kumar et al. (2014) and Kang et al. (2019) observed no 
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significant differences in grain yield between mechanical transplanting and 

manual transplanting. 

 

ECONOMIC INDICATORS 

 

Mechanical transplanting practice has lower production cost compared to manual 

transplanting, mainly due to low seed rate and a smaller number of labors required 

in transplanting operation. The seed rate required in mechanized transplanting 

varies with size of seed and ranges from 20 to 30 kg/ha (Rajaiah et al., 2019). 

However, about 50 kg of seed sown in 500 m2 of seedbed area is required to 

transplant manually one hectare of main field (Kega et al., 2015). The 

recommended seed rate is 100-120 kg/ha for broadcasting or dry direct seeding 

practice and 50-60 kg/ha in seed drill machine used (Zaman, 2018). The labor 

requirement for transplanting operation in mechanical rice transplanter is only 2-

man day/ha (Vasantgouda et al., (2014) and Elsoragaby et al. (2018). Similarly, 

Samal et al. (2020) observed the requirement of 6 man-hour/ha in 8 rows 

mechanical rice transplanter and 250 man-hours in manual transplanting. Dixit & 

Khan (2011) also reported number of man-hour/ha required in manual 

transplanting and mechanical transplanting were 238 and 32, respectively. The 

number of man-hour/ha required for transplanting decreased to 25 from 220 while 

using a self-propelled walking behind type rice transplanter (Kumar et al., 2012).  

 

Table 1. Comparison of Benefit Cost ratio between manual transplanting 

and mechanical rice transplanting. 

S.No. Benefit Cost ratio Authors 

Manual 

transplanting 

Mechanical rice 

transplanting 

1. 2.82 3.63 Nadga et al., (2021) 

2. 2.51 3.21 Goswami et al. (2020) 

3. 2.53 3.87 Deshmukh et al., (2017) 

4. 1.32 1.62 Islam et al. (2016) 

5. 1.66 3.00 Raj et al. (2014) 

 

According to Munnaf et al. (2014), the cost of seedling raising in mechanical 

transplanting was 22.2% higher than in manual transplanting, whereas the cost of 

transplanting in mechanical transplanting was 65.3% lower than in manual 

transplanting, resulting in an 8.03% reduction in total cost. Similarly, Goswami et 

al. (2020) recorded 2.4 times increase in cost of raising seedling in mechanical 
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transplanting practice than manual transplanting practice, but 3.2 times decrease 

in cost of transplanting, resulting in an 18.5% reduction in total cost of production. 

In addition, Raj et al. (2014) found that mechanical transplanting had higher net 

returns than hand transplanting, drum seeding, and broadcasting techniques.  

Reddy et al., (2018) reported that the breakeven point and payback period of 

Kuboto and Yanmar transplanters were observed as 43.45%, 2.3 years and 

48.34%, 2.6 years, respectively. The benefit-cost ratio of the mechanical 

transplantation was more than that of manual transplantation in the various studies 

done, as indicated in Table 1. 

 

CONCLUSION 

 

Mechanical transplanting is more efficient but requires significant capital 

investment, making it suitable for larger-scale operations. Manual transplanting, 

while more labor-intensive, is cheaper and more adaptable, making it ideal for 

small-scale farmers or regions with low mechanization. Manual transplanting is 

often seen as more environmentally friendly due to lower fuel consumption, but 

mechanical transplanting offers faster and more consistent outcomes, which can 

lead to higher yields. As manual transplanting is labor and capital intensive. 

Mechanical rice transplanting can be used successfully as a substitute to manual 

transplanting to increase grain production, reduce cultivation costs, and eventually 

attain a better benefit-cost ratio.  

 

REFERENCES 

 

Acharya, P., Regmi, P. P., Gauchan, D., Kc, D. B., & Kc, G. B. (2020). Comparative Analysis of Cost, 
Return, Profitability and Labor Use in Mechanized and Traditional Rice Farms in Nepal. 

Food and Agribusiness Management, 2(1), 17–22. 

https://doi.org/10.26480/fabm.01.2021.17.22 
Basir, S., Ashik-E-Rabbani, M., Sarkar, S., & Alam, M. M. (2020). Techno-economic performance of 

mechanical transplanter for hybrid variety of rice in unpuddled soil. Progressive 
Agriculture, 30(4), 405–413. https://doi.org/10.3329/pa.v30i4.46901 

Basir, S., Rabbani, M. G., Sarkar, S., Saha, C. K., Hossain, S., & Alam, M. (2020). Mechanical 

transplanting of hybrid rice for sustainable food security. Journal of the Bangladesh 
Agricultural University, 0, 1. https://doi.org/10.5455/jbau.12571 

Bhandari, G., Shrestha, S., Jha, S. K., & Jha, M. N. (2022). Evaluation of mat type nursery 

establishment and mechanized rice transplanting at Sindhuli, Nepal. Proceedings of 14th 
National Outreach Research Workshop, 22 & 23 Feb. 2022, Khumaltar, Lalitpur, 

https://www.researchgate.net/publication/368799021 

Biggs, S., & Justice, S. (2015). Rural and agricultural mechanization: A history of the spread of small 
engines in selected Asian countries. 



                          

                                                     
  

172 
 

NEPALESE JOURNAL OF AGRICULTURAL SCIENCES, 

July, 2025, volume 29 

e-ISSN: 2091-0428; p-ISSN 2091-041X; esjindex ID =6279 

Published by HICAST, Purbanchal University, Kathmandu 

 

Deshmukh, G., Agrawal, S.B. Dhuware, S.R. & Bisen, N.K. (2017). Economic feasibility of rice 

transplanting machine in district Balaghat, Madhya Pradesh, India. International Journal 

of Chemical Studies, 6(1), 1958-1961   
Dhillon, B. S., Kaur, G., Mangat, G. S., & Kaur, P. (2021). Influence of seedling age on growth, 

productivity and heat use efficiency of rice genotypes in Northwest India. Journal of 

Agrometeorology, 23(1), 30–37. https://doi.org/10.54386/jam.v23i1.85 
Dixit, J. & Khan, J.N. (2011). Comparative Field Evaluation of Self-Propelled Paddy Transplanter 

with Hand Transplanting in Valley Lands of Kashmir Region. AGRICULTURAL 

MECHANIZATION IN ASIA, AFRICA, AND LATIN AMERICA, 42 (2). 14-18 
Elsoragaby, S., Mahadi, M. R., Yahya, A., Nawi, N. M., Mairghany, M. & Su A.S.M. (2018). Work 

performance, crop yield and economics of transplanting against broadcasting method in 

wet rice planting in Malaysia. Conference: MSAE2018-AMA009 At: Serdang, Selangor D. 
E., Malaysia 

FAO. (2022). FAOSTAT-Crops and livestock products. Food and Agriculture Organization of the 

United Nations https://www.fao.org/faostat/en/#data/QCL 
Goswami, R., Dutta, M. & Borgohain, S.  (2020). Economic Analysis of Mechanical and Manual 

Transplanting of Rice: A comparative study. International Journal of Current 

Microbiology and Applied Sciences 9(7), 392-396 
https://www.semanticscholar.org/paper/Economic-Analysis-of-Mechanical-and-Manual-

of-Rice%3A-Goswami-Dutta/1dd5e8e387642ac8952b0ced2c9a64fcd788f025 

Hossain, M. B., Ashik-E-Rabbani, M., Elahi, H. M. T., Sarkar, S., Saha, C. K., Alam, M. M., Kalita, 
P. K., & Hansen, A. C. (2017). Options for Rice Transplanting in Puddled and Un-puddled 

Soil. ASABE 2017 Annual International Meeting Spokane, Washington July 16 - July 19, 

2017. https://doi.org/10.13031/aim.201700771 
Islam, A., Rahman, M., Rahman, A., Rahman, M. W., & Kim, Y. J. (2016). Comparison of tegra and 

conventional rice cultivation in Bangladesh. Bangladesh Rice Journal, 20(1), 33–43. 

https://doi.org/10.3329/brj.v20i1.30627 
Joint, F. A. O. (2018). Rice Production Guidelines: Best Farm Management Practices and the Role of 

Isotopic Techniques (No. IAEA-TECDOC--1847). Joint FAO/IAEA Division of Nuclear 

Techniques in Food and Agriculture. 

Kang, J., Kaur, J., & Sandhu, S. S. (2019). Performance of mechanically transplanted Basmati rice 

(Oryza sativa) under different age of seedlings and planting densities. Indian Journal of 

Agronomy, 64(2):200-203. 
Kega, V. M., Gikonyo, E. W., Muriithi, C. W., Macharia, J. M. K., & Muthoni, L. (2015). Rice 

cultivation manual. 

Manir, M.R., Halder, K.P., Rana. M.M., Rashid, M.M. & Alan M.A. (2022) Effect of seedling age on 
the growth, yield and yield components of rice. International Journal of Biosciences 20 (2) 

324-328 http://dx.doi.org/10.12692/ijb/20.2.324-328 

Manjunatha, M., Reddy, B. M., Masthana, S., & Joshi, V. (2009). Studies on the performance of self-
propelled rice transplanter and its effect on crop yield. ResearchGate. 

https://www.researchgate.net/publication/284663537_Studies_on_the_performance_of_s

elf-propelled_rice_transplanter_and_its_effect_on_crop_yield 
MOALD. (2022). Statistical information on Nepalese agriculture. Ministry of Agriculture and 

Livestock Development, Planning and Development Co-operation Co-ordination Division, 

Statistics and Analysis Section, Singhadurbar, Kathmandu Nepal. 
https://moald.gov.np/wp-content/uploads /2023/08/Statistical-Information-on-Nepalese-

Agriculture-2078-79-2021-22.pdf 

MOALD. (2023). Selected Indicators of Nepalese Agriculture. Government of Nepal, Ministry of 
Agriculture and Livestock Development, Planning and Development Co-operation Co-

ordination Division, Statistics and Analysis Section, Singhadurbar, Kathmandu Nepal. 
https://moald.gov.np/wp-content/uploads/2023/08/Agricultural-Statistics-Pocket-book-

2023-1.pdf  

Munnaf, M. A., Hossain, M. A., & Ruma, F. Y. (2014). Techno-economic performance of imported 
kukje self-propelled rice transplanter. Journal of the Bangladesh Agricultural University, 

12(1), 161–166. https://doi.org/10.3329/jbau.v12i1.21406 



                          

                                                     
  

173 
 

NEPALESE JOURNAL OF AGRICULTURAL SCIENCES, 

July, 2025, volume 29 

e-ISSN: 2091-0428; p-ISSN 2091-041X; esjindex ID =6279 

Published by HICAST, Purbanchal University, Kathmandu 

 

Mupeta, I., Susuwele, C., & Ndille, N. C. (2022). Effect of seedling age on growth and yield of 

NERICA 4 rice. Asian Journal of Agriculture and Food Sciences, 10(1). 

https://doi.org/10.24203/ajafs.v10i1.6881 
Nadja, R. A., Summase, I., Salam, M., Busthanul, N., Bakri, R., & Hartono, B. (2021). Comparison 

of rice farming income planting system moving rice transplanter with manual in 

Sidoraharjo Village. IOP Conference Series: Earth and Environmental Science, 807(3), 
032068. https://doi.org/10.1088/1755-1315/807/3/032068 

Paudel, G. P., Timsina, K. P., Karki, S., Adhikari, S., Amjath Babu, T. S., & Krupnik, T. J. (2021). 

Slow adoption of mechanical rice transplanters in Nepal’s cereal-based cropping systems: 
reasons and recommendations for change. 

Raj, S., Mathew, R., Jose, N., & Leenakumary, S. (2012). Enhancing the productivity and profitability 

in rice cultivation by planting methods. Madras Agricultural Journal, 99(December), 759–
761. https://doi.org/10.29321/maj.10.100189 

Rajaiah, P., Laxman, B., Reddy, A., Reddy, B. C., & Reddy, P. S. (2019). Study of commercially 

available paddy transplanters in Telangana State. International Journal of Current 
Microbiology and Applied Sciences, 8(03), 1066–1072. 

https://doi.org/10.20546/ijcmas.2019.803.129 

Reddy, P. M., Reddy, G. K., Sudhakar, P., Prabhakar, G. P., Nagamadhuri, K. V., & Reddy, B. R. 
(2020). Tray nursery management for machine transplanting under Mechanized System of 

Rice Intensification (MSRI). Journal of Pharmacognosy and Phytochemistry, 9(4): 533-

536. 
Reddy, P. S., Rajaiah, P., Kumar, B., Laxman, B., & Reddy, A. (2018). Field performance and cost 

economics of popular riding type mechanical paddy transplanters. International Journal of 

Current Microbiology and Applied Sciences, 7(10), 2867–2874. 
https://doi.org/10.20546/ijcmas.2018.710.334 

Regmi, R. C., Kharel, R., & Regmi, R. (2020). Effect of Planting Methods on Yield and Yield 

Components of Spring rice in Bardiya, Nepal. Acta Scientifica Malaysia, 4(2), 61–63. 
https://doi.org/10.26480/asm.02.2020.61.63 

Rickman, J. F., Mussgnug, F., Khanda, C. M., Satpathy, S. D., Parida, N., Singla, K., ... & McDonald, 

A. (2015). Operational manual for mechanical transplanting of rice. 

Samal, S., Mishra, J. N., Pradhan, R. R., Pradhan, P., & Mohanty, S. (2020). Comparison of field 

performance of different paddy transplanters available in Odisha. International Journal of 

Current Microbiology and Applied Sciences, 9(3), 992–1000. 
https://doi.org/10.20546/ijcmas.2020.903.117 

Vasantgouda, B. R., Rudragouda, S. C., Nagaraj, D. M., Basamma, K. A., Ravindra, Y. & Ananthachar 

(2014).  Performance Evaluation of Kubota Genuine DK-3 Paddy Transplanter. 
Environment & Ecology 32 (1A), 255—257  

Vijay, J., Rao, N. V., Mahesh, L., & Reddy, D. S. (2023). Effect of mechanized transplanting on yield, 

yield attributes and economics of rice (Oryza Sativa L.). The Pharma Innovation Journal, 
12(7): 2879-2881. https://doi.org/10.13140/RG.2.2.21926.91204 

 

       

 

 

 

 

 

 

 


