RESEARCH ARTICLE | DECEMBER 23 2019

Mango off-season technology (MOST): Innovative,
applicable, adaptive to climate change, and brings many
positive impacts @3

Zainuri &4 Taslim Sjah; Nurrachman; Candra Ayu

’ @ Check for updates ‘

AIP Conference Proceedings 2199, 040008 (2019)
https://doi.org/10.1063/1.5141295

. CrossMark
@

View Export
Online  Citation

Q
(&
e
()
-
()
Y
c
@)
o
-
<

Proceedings

AIP Advances

Why Publish With Us?

25 DAYS 4 740+ DOWNLOADS INCLUSIVE

average time average per article * scope
to 1st decision .

AIP
Learn More é Publishing

GS'8L:€l €20z 8unr /g


https://pubs.aip.org/aip/acp/article/2199/1/040008/760973/Mango-off-season-technology-MOST-Innovative
https://pubs.aip.org/aip/acp/article/2199/1/040008/760973/Mango-off-season-technology-MOST-Innovative?pdfCoverIconEvent=cite
https://pubs.aip.org/aip/acp/article/2199/1/040008/760973/Mango-off-season-technology-MOST-Innovative?pdfCoverIconEvent=crossmark
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://doi.org/10.1063/1.5141295
https://servedbyadbutler.com/redirect.spark?MID=176720&plid=2100974&setID=592934&channelID=0&CID=768787&banID=521069223&PID=0&textadID=0&tc=1&adSize=1640x440&data_keys=%7B%22%22%3A%22%22%7D&matches=%5B%22inurl%3A%5C%2Facp%22%5D&mt=1687871935631277&spr=1&referrer=http%3A%2F%2Fpubs.aip.org%2Faip%2Facp%2Farticle-pdf%2Fdoi%2F10.1063%2F1.5141295%2F14204871%2F040008_1_online.pdf&hc=ea5fa79266722d5e07b6e3a75afd040e59104a5d&location=

Mango Off-Season Technology (MOST): Innovative,
applicable, adaptive to climate change, and brings many
positive impacts

Zainuri"¥, Taslim Sjah*?, Nurrachman? and Candra Ayu®

'Faculty of Food Technology and Agro Industry, University of Mataram, Indonesia
’Faculty of Agriculture, University of Mataram, Indonesia
3Study Program of Dryland Resource Management, Postgraduate Study, University of Mataram, Indonesia

3Corresponding author: zainuri.ftp@unram.ac.id

Abstract. This paper presents the application of the new technology on production of mango fruits at out of its normal
seasons, by using growth regulator in North Lombok, as well as presentation of its benefits and potentials for several
aspects of mango production, mango producers, and the regions. Source of information for this paper was mainly
obtained from authors own research and extension activities related to the introduction of the new technology for
production of mango fruits in out of normal mango seasons. The information is also supplemented through reviews of
related literatures. The paper concludes that mango off-season technology (MOST) with help from plant growth regulator
or hormone, called paclobutrazol, has been recently applied to mangoes in Nusa Tenggara Barat (NTB). The technology
is innovative, and adaptive to climate change occurred currently. Despite still not so many growers were convinced to
apply for it so far, the technology is friendly to be applied. Its application to mangoes, called here as ‘MOST’ has
evidenced that the technology is very useful as it brings many positive impacts. The application is potential to be scaled
up to other regions, or to other crops in the same or different regions.

INTRODUCTION

Mango is one of the main horticultural products in Nusa Tenggara Barat (NTB) province as well as in
Indonesia. Mango cultivation has been continued to develop in this province, indicated by increased production in
recent years. For example, production in 2009 was 99,360 tons, and increased to 110,637 tons in 2013. In addition,
mango is a fruit crop that has the highest production amongst fruit crops in the province [1]. In particular, mangoes
from NTB has special quality in that its taste better (such as sweeter) than other regions, as mangoes in NTB are
produced in relatively dry areas, such as mangoes from North Lombok Regency and Sumbawa Island [2].

Despite of its importance contribution to the region, mangoes are still (at least most of them) farmed in non-
commercial way. They are farmed in traditional way, that is mango trees are planted, and then farmers just wait for
several years for production, without applying agricultural intensification or new technology to the crop. The
condition was coupled with traditional marketing that relies primarily on outside buyers who come with traditional
low price offers [3]. As a result of all these practices is that there was not much improvement in mango grower’s
livelihood. Change to this situation needs interventions, one of which is called ‘off-season technology’. As it is
applied for the first time in mango, then this technology can be called ‘Mango Off-Season Technology’, abbreviated
here as “‘MOST"’. This technology is not only foreseen to play role in technical aspect but also in its adaptation to
climate change, market, and so on.

One of the strategies to reduce the negative impact of climate change is by bringing the fruiting season bit
earlier so that the peak season does not fall in the rainy season. This may be done by manipulating or stimulating
flowering process during off-season period. For that purpose, hormone use for stimulating and regulating mango
flowering for expected periods outside normal flowering season become a strategy for adapting to the extreme
climate. In addition to adaptation to climate, flowering stimulation using hormone can also extend the availability of
fruit (such as mango) for the whole year round that overcome the problem of seasonal and regular production period.
Mango in NTB is normally available for 3-4 months (from mid of September to the end of December or beginning of
January) [2, 3].

This paper presents the application of the new technology on production of mango fruits at out of its normal
seasons, by using growth regulator in North Lombok, as well as presentation of its benefits and potentials for several
aspects of mango production, mango producers, and the regions.
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MATERIALS AND METHODS

Source of information for this paper was mainly obtained from authors own research [2-6] and extension
activities [2, 4, 7-9] related to the introduction of the new technology for production of mango fruits in out of normal
mango seasons. The information is also supplemented through reviews of related literatures [10-14]. Results of thi
study are presented in the next sections. It is commenced with the description of the technology, followed by the
technology application, benefits and its potentials for increasing livelihood of the growers and people in general.

RESULTS AND DISCUSSIONS

MOST: What is it?

This technology was designed from the principle that flowering and fruiting of trees can be stimulated in certain
conditions and the conditions can be manipulated to suit to the growth of the trees. For example, flowering and
fruiting can be stimulated with stressed conditions or with the use of hormone. Several research have been done to
apply hormone to mangoes [2, 5, 15-18]. They found that a hormone or a growth regulator, called ‘Paclobutrazol’,
or well known as ‘Paclo’, is effective to stimulate flowering and fruiting several varieties of mango. In market, there
are many brand names for paclobutrazol, one of them is ‘Coultar’. When this hormone is applied to crop, it
stimulates flowering and then fruiting of the crop. In other words, mango farmers can decide timing of mango
fruiting by applying paclo on accordance schedule. The application of the hormone adds production to the normal
production season. Study by Zainuri [3] revealed that total production of mangoes from normal season and from
outside of the normal season was increased by 30 %. Therefore, the use of the technology brings at least two
benefits: one is increased total production, and another is increased mango price as the fruits are offered at the time
of limited supply, while demand for mangoes is about the same.

How to Apply the Technology?

The application of paclobutrazol in mango trees is simple. It can be applied by infusing through stems or roots,
spraying to leaves, or watering to the soil around the trees. Amongst these methods, the most effective one is the last
mentioned one. The application of paclobutrazol can be started after the trees have reached the stage of flowering.
Application before this stage will cause trees to be smaller than normally. It is best if applied at 5-6 years old trees,
or at least the trees have fruited twice. The application of paclobutrazol at the same trees can be once year, with
caution to reduce the amount up to %, since the previous application still leaves some amount for about 2 years.
Growers should attempt to time the application of paclobutrazol such that the flowering time does not meet with lots
of rainfalls, as that can drop the tree flowers. However, when flowering at time of bit too dry, then growers should
make attempt to irrigate the trees sufficiently [16].

Watering method started with digging a whole of 10 cm depth rounding the tree in 20- 30 cm distance from
the tree. Several days before putting the growth regulator into the soil, it is recommended to also put some amount of
fertilizers to the tree. Depending on the need, organic or an organic fertilizer can be applied. The additional fertilizer
application is required to support the growth of the trees, i.e. for flowering and fruiting, maintaining the mango trees
to stay strong [16].

The use of paclobutrazol is reported to be applicable for crops other than mango. In general, trees having
wood are good to receive paclobutrazol application [15, 19]. However, each crop or even each variety within a crop
requires specific dozes, way, and time, since each has its own specific growth requirements. This growth
requirements means more research are required to find those specific doze, way, and timing for more crops or
varieties.

MOST is an Innovation

Mango fruits are traditionally produced during their own normal season or timing. The application of a
growth regulator, such as paclobutrazol, can change the yearly traditional timing of flowering and fruiting of a crops
[2, 3]. The hormone stimulates flowering and fruiting after about two months of its application. This application
does not stop the flowering and fruiting of the crop at the normal timing. The crop still produces as previous years
[15]. As a result, total production increases, since there is additional production from outside the normal season to
the production of the normal season.
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The technology can be said as an innovation. This technology is relatively new for Indonesia, and not much
application has been practiced in Nusa Tenggara Barat. A few farmers who have applied the technology have been
better off compared to others who do not apply. In this matter, extension work to disseminate information and
particularly to convince farmers to adopt the technology is required, not only in terms of frequency but also in a
method that effective for delivering.

MOST is Adaptive to Climate Change

The technology can be applied easily. It requires little amount of water, i.e. just for watering during the
application, and watering is needed for the paclobutlazol and fertilizer. This water requirement is not much and can
be done manually through the use pipeline or by carrying water in a container to the location of mango trees [3]. By
this way of application, the use of paclobutrazol can be at any time during the year, both at rainy season or dry
season, while growers keep controlling and adapting to condition of moisture availability. In other words, the
application does not impede by the weather condition. If there is water from the season then that water is utilized
and when there is insufficient water available naturally, then irrigation can be brought in to supply the need of water
for the crop.

There is another advantage of paclobutrazol application that shows its adaption to climate variability. That
is, the technology is applied at out of normal season, when usually there avails lots of rainfalls. At times of lots of
rainfalls, diseases may attack more than at time of less rainfalls. So, the use of paclobutrazol at times of fewer
rainfalls also means reduce the potential of disease attacks, and thus it requires less energy or cost to crop production.

MOST brings many Positive Impacts

There are many positive impacts brought by the innovation. The impacts are in the aspects of mango
production, price, trade, income, workforce, and economic improvement. The technology causes production
increases. The increase sources from additional production at times of paclobutrazol application, and this adds to the
normal production as to without paclobutrazol application. The total production becomes more than production
without pacbutzaol application. The study counted about 30 % increase of production from the non- application of
the technology [3].

Furthermore, the price of mango fruits are higher due to its availability at out of normal season, when
supply is limited to only from those who apply the technology. This follows price theory that states when supply is
limited under other factors unchanged, such as constant demand, then the price will be increased [20-23]. As an
illustration here, a study by Zainuri [3] reported that the price per kg at the farm gate at the normal season was about
Rp 1.000 — Rp 2.0000 at the normal season, and this was very low comparatively to prices of outside the normal
season, when prices were about Rp 5.000 — Rp 7.000. Consequently, from the increase of both production and price,
income also increases. Although there is additional cost for the application of the hormone, additional fertilizer,
maintenance and labour, yet these all are accumulated only relatively a little.

The application of technology also needs additional work. As a result more workers are involved. The
involvement of workers not only adds on farm activities but also off-farm activities (such as in mango processing to
be new products, which have longer life storage), or non-farms activities (such as in trading of mangoes, mango
products, or mango inputs). Therefore, this technology helps the region in general in reducing unemployment and
poverty, since there are jobs for new workers, or additional works for the already existed workers. The region also
be helped with retribution or tax paid to the government from activities related to mango businesses in general.

Scaling Up Possibility

It has been evidenced the technology of using growth regulator or hormone, called ‘paclobutrazol’ (be nick
named as ‘paclo’) has been applied successfully in mango. It was also reported to give satisfactory production in
other crops. It is believed that to trees with wood within its structure can be applied and be expected to give positive
impact.

The application of the technology has not been wide enough. Only a few crops to which the technology
have been applied. In Nusa Tenggara Barat, the application has been only to mango, and that is only by a few
growers in North Lombok. Even to those few growers, they applied it to limited trees, not all trees that they have [3].
There are more other crops to which the technology is possible to be applied, in addition to more mango trees of the
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same growers. As well as that there are other regions within NTB or outside NTB, where this new technology can be
applied to mangoes or other crops that grow in there.

Accordingly, there exists a huge potential to apply the innovative technology. The challenges, amongst
other, are how to disseminate this technology to other growers or to other regions in an effective way that can
convince the would applicants, in NTB or outside, in mango or non-mango crops.

CONCLUSIONS

Mango off-season technology (MOST) with help from plant growth regulator or hormone, called
paclobutrazol, has been recently applied to mangoes in Nusa Tenggara Barat (NTB). The technology is innovative,
and adaptive to climate change occurred currently. Despite still not so many growers were convinced to apply for it
so far, the technology is friendly to be applied. Its application to mangoes, called here as “MOST” has evidenced that
the technology is very useful as it brings many positive impacts on economic, social, and environtment. The
application is potential to be scaled up to other regions, or to other crops in the same or different regions.
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