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Sensitivity of citrus canker pathogen to various bactericides and control 

effectiveness of copper bactericide on “Amakusa” 

Tetsuya Takushi1, Fumimasa Mitsube2, Akihiko Kohatsu3 and Eiken Gibo4 

1 Okinawa Prefectural Agricultural Research Center 

2 Okinawa Prefectural Agricultural Research Center Nago Branch 

(currently Hokubu Agriculture, Forestry and Fisheries Promotion Center) 

3 Okinawa Prefectural Agricultural Research Center Nago Branch 

4 Okinawa Prefectural Agricultural Research Center Nago Branch (currently Livestock Improvement Center) 

Abstract
The citrus canker pathogen affecting “Amakusa” in Okinawa Prefecture was found to be highly susceptible to the following wettable 

powders: basic copper sulfate, sulfur + copper oxychloride, sodium bicarbonate + copper (II) sulfate, and kasugamycin + copper 

oxychloride. However, it exhibited low susceptibility to copper (II) hydroxide wettable powder. Regarding disease progression, 

disease symptoms on “Amakusa” first appeared in late April in both 2017 and 2018, with peak leaf infection in early May 2017 and 

from late June onward in 2018. Multiple applications of basic copper sulfate wettable powder, starting before shoot sprouting in 

March and continuing through fruit set in July, effectively reduced leaf infection in both years. 

Keywords: basic copper sulfate, disease progression, Xanthomonas citri 
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Identification of recently registered pineapple cultivars in Okinawa using 

retrotransposon-based insertion polymorphism (RBIP) markers.

Ayaka Irei1 and Takuya Kobayashi2

1 Okinawa Prefectural Agricultural Research Center

2 Okinawa Prefectural Agricultural Research Center Nago Branch

Abstract
We investigated the genotypes of 17 pineapple cultivars, including “Okinou P17” (Sun Dolce®) and “Okinou P19” (White Coco®), 

recently registered in Okinawa Prefecture, using retrotransposon-based insertion polymorphism (RBIP) markers. RBIP markers were 

detected at target sizes, with PCR amplification band patterns varying among cultivars. Additionally, at least 8 markers were 

required to identify all 41 cultivars, including the 24 previously reported by Nashima et al. (2015). These findings support cultivar 

identification for protecting breeders' rights.

Keywords: Registered cultivars, Protection of rights, DNA marker, PCR, Minimal marker sets
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Formation conditions and Problems of maintaining vegetable production areas

in small-scale remote islands

Taishi Arasaki

Okinawa Prefectural Agricultural Research Center Nago Branch

Abstract

The purpose of this paper is to analyze the formation and development process of vegetable production areas on small scale 

remote islands in Okinawa Prefecture, and to clarify the conditions for the formation of vegetable production areas on small isolated 

islands and the problems of maintaining production areas. In addition to analyzing statistical data, an empirical analysis was carried 

out using interview surveys to study three production areas. The first is a pumpkin production area on the island of Kitadaito. It is 

located in a remote area with extremely difficult transportation conditions. The second is a fresh vegetable production area on Irabu 

Island. Freshness is an important requirement for marketing. The third is the case of the carrot production area on Tsuken Island. 

This area has succeeded in establishing a vegetable production area, but is in the process of downsizing and regression.

The specific research results of this paper are as follows.

First, statistical analysis shows that while Japan's remote island agriculture is centered on the production of beef cattle and 

industrial crops, the profitability of sugarcane, which has long supported the agricultural sector in Okinawa Prefecture, is declining, 

and the introduction of highly profitable crops is important for the maintenance and development of remote island agriculture, which 

is difficult to scale up. 

Next, looking at the trend of vegetable production in remote island municipalities in Okinawa Prefecture, although some have 

succeeded in establishing production areas, many remote island municipalities have yet to establish production areas, and even once 

established, it is difficult to maintain and sustain these production areas.

Then, based on case analyses of a pumpkin production area on Kitadaito Island and an green soybean production area on Irabu 

Island, the following four conditions for the establishment of a vegetable production area on a small scale remote island were 

clarified. (1) the establishment of production and transportation methods and the selection of sales channels that enable a stable 

supply even when production volume is low, (2) the response to the lack of social capital such as labor and facilities to support the 

collection and transportation process, (3) efforts to maintain freshness and reduce transportation costs, and (4) the existence of 

organizations that support everything from production to sales and the establishment of a production area system through these 

organizations.

And finally, from a case study analysis of the carrot production area on Tsuken Island, the following four issues were identified as 

challenges to maintaining and sustaining vegetable production areas on small, remote islands. (1) coping with the weakening of the 

agricultural labor force due to the decline and aging of the bearers, (2) coping with the emergence of more lucrative industries and 

commodities, such as dual-use fisheries and combined business sectors, (3) maintaining and updating aging irrigation facilities and 

other production infrastructure, and (4) developing and maintaining leadership, including succession of leaders who have led the 

establishment of production areas.

Keywords: Small-scale remote islands Vegetable Conditions for forming vegetable production areas Maintenance of vegetable 

production Kitadaito island Irabu Island Tsuken Island

Name of doctoral degree granting university: The United Graduate School of Agricultural Sciences Kagoshima University 
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Genotyping of the Y2 Locus in the Yellow-Root Carrot, shima-ninjin

 (Daucus carota subsp. sativus).

Ayaka IREI, Kazuhiko TARORA, Haruki SUNAGAWA, Daisaku YAMASHITA, 
Tsubasa HESHIKI, and Naoya URASAKI

shima-ninjin is a carrot with a long yellow root. The spread of orange root contaminants is a serious issue for shima-ninjin 

cultivation. In carrots, root color is regulated by the Y, Y2  and Or genes, and the genotypes of the yellow color have been reported to 

be yyY2 _ or a homozygote of wild type Or allele with yyy2 y2 . In other words, by identifying the genotype of the Y2 locus, the genetic 

mechanism of the yellow color in shima-ninjin could be estimated. Therefore, as a first step to clarifying the genetic basis of the 

yellow color in shima-ninjin, genotyping of the Y2  locus was carried out. An investigation for each four yellow shima-ninjin and 

orange contaminants using the 4144ApeKI CAPS marker and genotyping of 186 germplasm, 166 shima-ninjin and 20 orange 

contaminants, with the newly developed 4144BssSI CAPS marker showed that the recessive y2  and SY2  designated in this study were 

existed. Furthermore, the homozygotes of SY2  showing orange root color suggested that SY2  is also recessive allele and Or gene may 

be involved in yellow color. To confirm the involvement of the Or gene and produce seeds without contaminants, an association 

analysis was carried out in F1 progeny. All fifty F1 progeny, the homozygotes of the well-known recessive y2 , had the yellow root. 

These results suggest that the yellow phenotype in shima-ninjin may be determined by the Or as well as the Y and Y2  genes and 

traditional yellow shima-ninjin seeds without contaminants are producible.

Tropical Agriculture and Development 68(3):49-54 (2024)

Vinegar extraction from the acerola fruit (Malpighia emarginata) cultivated 

in Okinawa, Japan

T. Hanagasaki

 Introduction - Acerola (Malpighia emarginata Mocino et Seese ex DC.) is cultivated in Okinawa, Japan. This fruit is mainly used 

for processed food. When acerola puree is produced, residual substances are typically discarded. These residual substances mainly 

comprise fruit skin and are bright red. This waste product can instead be turned into an excellent product with value-added 

processing. Objective - To utilize the acerola puree waste, we developed a process for extracting vinegar from it. Materials and 

method - Acerola is cultivated in Motobu and Itoman in the Okinawa prefecture. The acerola puree was produced using Pulper 

Finisher in the factory of Acerola Fresh Co., Ltd. Pulverizing acerola puree waste and acerola puree in spirit vinegar, vinegar extracts 

were produced. Results and discussion - The vinegar extract obtained from the acerola puree waste is characterized by the 

two weeks. However, refrigerator storage (4.8 ° C±0.5 ° C) allows the vinegar extract to retain anthocyanin to some extent for 

approximately 10 weeks and to remain red for 16 weeks. Conclusion - Acerola vinegar extracts are a nutritional functional food and 

can be used in seasonings and food products such as salad dressings, fruit vinegar drinks, and alcoholic drinks.



The Change of Nutrient Components Contained in the Acerola Fruit 

(Malpighia emarginata) Cultivated in Okinawa, Japan

Takashi Hanagasaki

 Acerola (Malpighia emarginata) was brought from Hawaii to Okinawa, Japan, and has been cultivated for approximately 60 years. 

The variety of the fruit is mainly sweet species and is cultivated in Motobu and Itoman, the Okinawa Main Island. Acerola is mostly 

used in processed food and then, comprehending the change of nutrient components in acerola is really important. In the present 

study, ascorbic acid, anthocyanin, and others present in acerola fruits were investigated depending on the maturity level of acerola, 

harvest time, and cultivation place. From the result, anthocyanin contents in acerola fruit significantly increased as maturity level was 

higher and ascorbic acid content significantly decreased in several months as the maturity level of acerola was higher but it was kept 

to some extent over level 6 of maturity. And there was no clear tendency of polyphenol, brix, and acidity in acerola fruits depending 

on the maturity level of acerola. In addition, there was no clear tendency regarding those components depending on harvest time and 

cultivation place in Okinawa. Therefore, maturity level is considered to be rather important for the change of ascorbic acid and 

anthocyanin contents in acerola fruits, not harvest time and cultivation place. And acerola fruits have abundant ascorbic acid 

regardless of which the maturity level is in the Okinawa Main Island.

In vitro antibiotic susceptibility of Erwinia sp. causing papaya (Carica papaya) black rot 

in Okinawa, Japan and several pesticides effectiveness on potted papaya plantlets 

before infection

T. Hanagasaki, T. Takushi, A. Ajitomi, H. Yamagishi, S. Kawano

 Introduction - Papaya bacterial disease has spread all over the world and papaya black rot has been an epidemic in Okinawa 

Prefecture, Japan. The pathogen is Erwinia sp. identified by phylogenetic trees of 16s rRNA gene and four housekeeping genes. 

There is only one pesticide, Orthocide, registered in Japan, but it is not enough to counter the disease spread. Objective and method - 

To hunt for other pesticide candidates, antibiotics were examined using minimum inhibitory concentration assay and resulted in 

oxytetracycline and streptomycin strongly inhibiting the papaya black rot pathogen. Besides, the test using potted papaya plantlets 

was performed in the condition the pesticides were applied before potted papaya plantlets were infected, using several pesticide 

candidates. Results and discussion - Captan (Orthocide), mancozeb, copper (II) hydroxide, and oxytetracycline exhibited a preventive 

effect on black rot on potted papaya plantlets. Especially, captan was found to be stronger when it was sprayed before the infection of 

potted papaya plantlets with black rot. However, streptomycin did not. Conclusion - mancozeb, copper (II) hydroxide, and 

oxytetracycline should also be approved to register as papaya black rot. Specifically, using the time of copper (II) hydroxide against 

papaya soft rot is unlimited, and it would be useful and effective for papaya black rot by being registered for legal expansion.

18: , 2025
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