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Flowering advance and possibility of double-cut cultivation by heat
insulation long-day treatment of Eustoma grandiflorum
in Okinawa Prefecture

Kenta Kameyama!, Toshiyuki Zakimi2, Naoya Gima3, Humiaki Sekizukal,
Kanami Taba4, Arata Ishigaki' and Masaaki Shimabukuro!

1 Okinawa Prefectural Agricultural Research Center
2 Okinawa Prefectural Chubu Agricultural Development Center
3 Okinawa Prefectural Agricultural College

4 Okinawa Prefectural Plant Protection Center

Abstract
For the purpose of having an earlier cropping season of Eustoma grandiflorum in Okinawa Prefecture, early to middle varieties were
planted in mid-October, and the effects of house management and long-day heat retention treatment using incandescent light bulbs
on plant height growth and flowering promotion were investigated. The plant height growth and flowering promotion effects were
achieved, and it became possible to advance from the conventional cropping type, which is usually mainly shipped from March to
May, to January shipping. In addition, by using a far-red light LED with low power consumption, we were able to obiain the same
effect of growing plant height and promoting flowering as incandescent li ght bulbs, suggesting the possibility of earlier, lower-cost
shipping.
We also investigated a second flower, using the cut-off strain after the first flower was harvested. It can be harvested during the May
demand period centered on Mother’ s Day - where high unit prices can be expected - by performing heat retention long-day
treatment. We selected varieties suitable for double-cut cultivation. We found that the long-day heat insulation treatment allowed for
earlier shipments, depending on the variety, and it could be cultivated twice,_ which is effective as a cropping season expansion

technology throughout the winter and spring.

Keywords: Long-day heal retention, Incandescent light bulb, Far-red light LED, Double-cut cultivation
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Marker assisted selection for bitter gourd (Momordica charantia L.)
using DNA extracted from a dried seed

Avyaka Trei, Kozo Gima, Maki Miyagi, and Kazuhiko Tarora

Okinawa Prefectural Agricultural Research Center

Abstract
In order to perform efficient DNA marker-assisted selection (MAS) in bitter gourd {(Momordica charantia L.), DNA extracted from

seeds was genotyped. For genotyping, we used a DNA marker associated with gynoecy and F2Z (OHB61-5 x OHB95-1A) seeds
segregated with gynoecy and monoecy. Using the genotypes of the DNA market, bitter gourd seed was exalbuminous, its seed coat
was derived from the maternal plant. and its embryonic ¢pidermis was embryonic. We applied the DNA from cotyledons with
epidermis for genotyping of F2 seeds (n= 96) and successfully obtained their genotypes. Furthermore, after germination of the same
96 F2 seeds, we also applied the DNAs from leaves for genotyping. The genotypes from cetyledons were identical to those of
leaves. These resulis suggest that DNA from seeds can be used for genotyping. To investigate the vitality of the excised embryo, ’
germination tests were carried out with the excised embryos stored at 4°C, After 3 months storage, we found no significant
difference between the germination rate of excised embryos and non-excised embryos that were used as a control. Because the
excised embryo is vital for at least 3 months, we can increase the number of samples for MAS by using DNA from seed and only

sow the desirable seeds, which saves space and labor cost.

Keywords: Seed, DNA marker, MAS
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Characterization of Erwinia sp. causing black rot of papaya
(Carica papaya) first recorded in Okinawa Main Island, Japan

Takashi Hanagasaki, Maki Yamashiro, Kozo Gima, Tetsuya Takushi, and Shinji Kawano

Since 2002, papaya black rot has been spreading over several islands of Okinawa Prefecture, Japan. To devise a prevention strategy
for the disease, microbiological research on the pathogen was conducted. Twelve strains were isolated from papaya infected with
black rof showing symptoms such as water-soaked lesions on stems and petioles, black spots on fruits, and rotted leaves turning
yellow with necrotic spots. Through Koch's postulates, we confirmed that the isolated strains caused papaya black rot.
Bacteriological assays showed that the strains have characteristics different from the type strains of Erwinia mallotivora, E. papavae,
and E. psidii, Moreover, 165 rDNA sequence similarity searches showed that the isolated strains had less than 98.6% similarity with
type strains. Additionally, phylogenetic analysis of 165 rDNA sequences suggested that the isolated strains were possibly a novel
species belonging to the genus Erwinia, as the strains formed an independent cluster and had low sequence similarity with the type
strains. Earlier studies indicated that papaya black rot is caused by E. ¢ypripedii. Therefore, we propose to add the Erwinia sp.
isolated in this study to the list of papaya black rot pathogens.

Hif& : Plant Pathology vol.70 : 932-942
2021 ;70:932-942

Development of a male specific genetic marker for Garcinia subelliptica Merr. tree

Ayaka Irei, Matin Miryeganeh, Masanori Tamashiro, Hidetoshi Saze,
Naoya Urasaki &Kazuhiko Tarora

Garcinia subelliptica Merr. (calied “fukugi” in Japanese) is a dicecious tree species, which has traditionally been planted as
windbreak forests in the eoast of Ryukyu islands. Although effective afforestation and maintenance of G. subelliptica would greatly
be assisted by early sex diagnosis and selection at the seedling stage, the genome and the sex-determination system of G. subelliptica
are still poorly understood. In this study, we estimated the genome size of G. subelliptica to be approximately ~ 12 Gb for female and
male, based on k-mer analysis. Furthermore, we developed a male-specific DNA marker for G. subelliptica, using the restriction
site-associated DNA sequencing (RAD-seq) method. The 660 bp marker fragment, named FSDM { “fulugi” sex determination
marker}, was amplified in all males but not in the female G. subelliptica genome analyzed so far. In addition, the segregation ratio of
the marker was 1:1 among the tested population, The DNA sequence of FSDM showed a significant similarity to the antifungal
protein ginkbilobin-2 gene. The development of the sex-specific genetic marker of G. subelliptica may allow more effective
conservation of traditional landscape and future design of villages around the northern part of the main island of Okinawa, a

promising candidate site for World Natural Heritage.

iR - Journal of Forest Research 26 (3): 222-229 (2021)
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