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The Kindai University Experimental Farm’'s
Commitment to Practical Education,
Human Resource Development, and Social Contribution:
Creating a Bright Future Society

el

ERAo L
Lon) e

A
' e~ ot tise- i B8 R e i
-:Dl‘l”-r,y.-: sgss e B

~0p KINDAL

O UNIVERSITY




%’)@KINDAI

UNIVERSITY

WERESI)ETIRR

~Kip v MR H» 5~

Research Initiatives at the Kindai University Experimental Farm:Cultivating the Land, from Wakayama
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Efforts to develop new citrus varieties and add value
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By reproducing the natural mating process believed to have given rise

to Unshu Mikan (Satsuma mandarin), we are developing new early-ma-

turing varieties that are genetically distinct from Unshu Mikan.
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Variety A
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Variety B
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New citrus variety
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By applying soy sauce lees, which would otherwise
be treated as industrial waste, to the base of man-
darin trees, we discovered an increase in rare
sugars, changes in organic acids, and an overall im-
provement in flavor of the fruit. A patent for this
cultivation method has been filed as the Kindai-Style
Citrus Cultivation Method (Japanese Patent Appli-
cation No. 2023-212752).=As part of the compre-
hensive partnership agreement with Yuasa Town in
2022, the university is offering this patent free of
charge to contribute to the local community.
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Regional contributions (in collaboration with the prefecture,

municipalities, and JA) and joint research with industry
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Contributing to the local community through
the release of new varieties
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Part of the comprehensive partnership agreement
with Aridagawa Town in Wakayama Prefecture (2021)

#7414 B8 Red Wine Plum Liqueur
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Part of the comprehensive partnership agree-
ment with Yuasa Town in Wakayama Prefecture
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Jointly developed with Takagaki Shuzo
(Aridagawa Town)
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Efforts to develop a new smart agriculture system through

integrated use of data for digital transformation
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A joint research agreement has been signed
with Shibuya Seiki Co., Ltd., and the latest
Al-powered fruit sorting machinery equipped
with both external and internal quality sen-
sors has been introduced, enabling da-
ta-driven cultivation of citrus fruits. This ini-
tiative promotes innovation in Wakayama's

citrus production.
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Paddy rice cultivation using a rice transplanter
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Agricultural operations utilizing compact,

multifunctional robots

equipped with smart functions
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Strengthening collaboration with the Faculty of Agriculture,
Faculty of Biology-Oriented Science and Technology,
and Faculty of Informatics to enhance research capabilities
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Leveraging the strengths of being a comprehensive university with 15 faculties, we are advancing
cross-disciplinary initiatives across the entire school. Our research promotes innovations such as

the development of crops adapted to global warming and the creation of smart agriculture sys-
tems using data for digital transformation across the entire value chain—from cultivation to distri-

bution.
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Kindai Mikan
(mandarin)

Kindai Financier

Additive-free Mikan Juice - | 1 [1'_‘\

100% Kindai

Panda’s Hand-Peeled Mikan Baumkuchen
(uses Kindai Mikan)
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Plum Liqueur
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Kindaikamo (duck)

Smooth Mango
Liqueur

Surfing Panda &

% *)\- ' Kindai Mango
% / Chilled Pancakes

EAME

iﬁf;;;é Kindaisake Lees Soup "\\'/\
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Kindaisake ;. \.

(Junmai Ginjo / Junmai Daiginjo / Junmai)

/ Kindai Mango
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Rice (Specially Cultivated) Rice grown at the Kindai University Experimental Farm
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Be sure to check out our official website!

https://www.kindai.ac.jp/farm/ 4 708 Xiz=5bp
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Efforts to Address Global Warming at the Kindai University Experimental Farm
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The Kindai University Experimental Farm is located in Wakayama Prefecture, a region with a warm climate known for its active production of Unshu Mikan (Satsuma mandarin).
In recent years, global warming has given rise to various cultivation challenges in agricultural sites.
If global warming continues under the worst-case scenario, it is predicted that the region will become unsuitable for growing Unshu Mikan by the end of this century (Figure1).

However the area may become suitable for cultivating avocados, a subtropical crop (Figure2).
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Areas suitable for cultivating Unshu Mikan (in orange)

Areas suitable for cultivating avocado (in green)

Left: Present; Right: Projected situation at the end of this century

Left: Present; Right: Projected situation at the end of this century under the worst-case global warming scenario

under the worst-case global warming scenario
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Crossing is undertaken to develop
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excellent early maturing varieties by

reproducing the natural mating that

Unshu Mikan was derived.

To prepare for the worst-case global warming scenario, the Experi-
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Cultivation trials are conducted to

mental Farm has begun developing citrus varieties that are more
resilient to global warming. In addition, open-field cultivation of av-
ocado is being conducted to identify varieties suited to Wakayama

Prefecture.

test whether avocados can survive

the winter in open-field conditions.
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Citrus Genetic Resources Maintained by the Kindai University Experimental Farm
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Since its establishment in 1952, the Kindai University Experimental Farm has been collecting citrus varieties passed down

since the Edo period as well as traditional local varieties. Today, the farm preserves approximately 200 varieties and selections of citrus.
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Citrus genetic resources at the Experimental Farm serve as a foundation for varietal improvement.

Additionally, they are utilized as materials in functional research and for educational purposes.

2ALBIHDA FCM A DA T2y FAL Y
%44 ; Citrus unshiu %44 ; Citrus kinokuni %22 ; Citrus sinensis
Unshu Mikan (Satsuma mandarin) Kishu Mikan (Kishu mandarin) Blood orange

Scientific name: Citrus unshiu Scientific name: Citrus kinokuni Scientific name: Citrus sinensis
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Greenhouse Mango Cultivation and New Variety Development at the Kindai University Experimental Farm
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Since 1987, the Kindai University Experimental Farm
has been engaged in greenhouse cultivation of mangoes and the development of new varieties.
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Figure 1. Plastic film greenhouse for mango cultivation Figure 2. Mangoes with wide diversity Figure 3. Fruits are suspended to promote attractive coloration
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Originally native to tropical regions from India to parts of Asia, mangoes are now grown around the world, mainly in subtropical areas. In Japan, they are cultivated in
greenhouses and other facilities to avoid damage from low winter temperatures and rainfall during the flowering period (Figure 1). Greenhouse cultivation of mangoes is

rare even globally and represents one of Japan’s uniquely advanced agricultural techniques.
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There are approximately 1,000 mango varieties worldwide, with a
broad range of fruit colors, shapes, and sizes (Figure 2). The Experi-
mental Farm maintains around 50 varieties with wide genetic diversity.

The farm select and develop new varieties from crossing among these
— S EREY Y N AT T6 AR
RN BIRBORERBERLVEERL DS

A cross between ‘Irwin’ and ‘Spirit of 76"

varieties. Wa are working to maximize the potential of domestically

produced mangoes and create new brand value.

Features a vibrant red skin and moderate tartness
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Efforts Toward Specially Cultivated Rice at the Kindai University Experimental Farm
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“Special cultivation” refers to a cultivation method in which the number of agricultural
chemicals and the nitrogen content of chemical fertilizers used are reduced to half or
less of the conventional levels typically applied in each prefecture. At the Experimental
Farm, this certification is obtained through a public institution designated by Wakayama
Prefecture, allowing the farm to display the certification mark (shown on the lower right)
when shipping products. Since 2018, the farm has been engaged in specially cultivated
rice production and, in 2019, with a view to reducing environmental impact and looking
ahead to the effects of global warming, the farm began growing Tsuyahime, a rice vari-
ety with heat tolerance. Rice cultivation, including transplanting and harvesting, is car-
ried out through close collaboration between students of the Faculty of Agriculture and BB 000000
faculty and staff at the Experimental Farm.
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Annual Cultivation Schedule for Paddy Rice
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Tsuyahime at the

harvesting stage

TR FEER D1 |
Specially cultivated rice:

Tsuyahime

FOER LR Bl $e 1
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Specially cultivated agricultur-

al products certification mark

of Wakayama Prefecture
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Rough plowing Rough plowing Seeding and Rice transplanting Draining and Harvesting, drying, and hulling
raising seedlings / drying the field
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Maturing
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Rice transplanting
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Harvesting
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2025 F DARFMERRE TR AKBDIMEICEIDEREINERINELE,
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At the university’s 2025 New Year'’s celebration, a kagami biraki (traditional sake barrel opening) was held using a dec-

orative Kindaisake barrel.The barrel’s design was created by faculty and students from the Department of Arts of the

Faculty of Literature, Arts and Cultural Studies, putting practical learning into action.
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Improving Duck Meat Texture with the Kindai-Style Duck Fattening Method
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Since 2018, the Kindai University Experimental Farm has been conducting research

to improve the texture of duck meat. The farm has established the Kindai-Style

Duck Fattening Method (patent pending:Japanese Patent Application No.

2023-034162), which involves feeding ducks a blend of five medicinal herbs (mainly ) )
sourced from Wakayama Prefecture) and previously discarded unused resources. Lﬁ-* q]:%’\a)ﬁ‘gﬁﬁ A—XEEDX7 ’f A FJ,SJ

This method has resulted in duck meat that has significantly reduced odor, is Feeding Kindaikamo (duck) Sliced breast and thigh meat

tender, and exhibits a richer and sweeter fat flavor.
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Feeding a fixed-ratio blend of medicinal herbs and unused resources drastically reduces the odor compound (nonanal) in duck meat.
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Contributing to the SDGs by utilizing unused resources.
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A joint patent application was filed for the Kindai-Style Duck Fattening Method following collaborative research with industry partners.
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The Five Medicinal Herbs and Three Unused Resources Used in Feed

Perilla leaves Dried citrus peel Eucommia leaves Turmeric rhizome

Soy sauce lees Sake lees Non-standard plum extract






