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Harvest period for high-quality fresh pineapple on Miyako Island, Okinawa

Ayaka Irei', Kazufumi Yoza®, Ryotaro Ichi®
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2 Okinawa Prefectural Agricultural Research Center Miyakojima Branch
3 Okinawa Prefectural Agricultural College

Abstract

The effects of flower induction treatment (treatment from early October and early November) and natural conditions on the fruit
characteristics of 7 pineapple cultivars were compared. Although there was no significant difference in sugar content, the acidity
was highest with the early October treatment in 6 cultivars except “N67-10” and decreased in order of early November treatment
and natural conditions. The sugar/acid ratio was lowest with early October treatment in 5 cultivars except “N67-10” and “Summer
Gold” , and increased in order of early November treatment and natural conditions. The taste scores matched the sugar/acid
ratios. In 2014, high-quality fruit with a sugar/acid ratio of 18 or higher and a taste score of 3 was obtained with early November
treatment and natural conditions for “Soft Touch” , and with natural conditions for “Summer Gold” and “Julio Star” . In 2015,
similar quality fruit was obtained with all treatments for “Bogor” , with early November treatment and natural conditions for “Gold
Barrel” , “Summer Gold” , “Soft Touch” and “Okino P17” , and only by natural conditions for “Julio Star” . From these results,
it was considered preferable to use the 6 cultivars mentioned above in order to obtain good tasting fruit from the Miyako area.
Flower bud induction treatment was carried out for “Bogor” after October, and we found that flower bud induction treatment should
be performed after November for 4 cultivars except “Summer Gold” . The harvest period can be expanded by combining the flower
induction treatment and natural conditions for these 6 cultivars. Furthermore, high-quality fruit can be harvested from late April to
middle August by varying the harvesting period.

Keywords: flower induction processing time, high-quality fruit
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Characteristic features and manufacturing conditions of unrefined brown sugar (Air in
unrefined brown sugar; Air in Kokuto) expanded using the principle of vacuum degassing

Goki MAEDA, Naoto HIROSE

Okinawa Prefectural Agricultural Research Center, Regional Agriculutural System Section,

Abstract

We tried making inflated Kokuto (Air in unrefined brown sugar; Air in Kokuto) using vacuum degassing. We compared the

density, solubility and disintegration of Kokuto produced by the conventional method with those of Air in Kokuto. We also clarified

the basic manufacturing conditions for Air in Kokuto such as timing to inflate Kokuto.
We found that expanded Kokuto can be obtained by putting the sugar cane high syrup in a sealed container immediately before

solidification and evacuating it with a vacuum pump to depressurize the inside of the container. In order to make Air in Kokuto, it

was necessary to stir the high syrup while heating until transferring to the mold. In addition, the mold had to be heated to around

90°C , which is approximately the same as the liquid temperature of the high syrup at the end of cooling and stirring. Air in Kokuto

easily collapses when detached from the mold, but this can be prevented by using mold release oil, a silicone mold or a silicone-

coated mold.

Air in Kokuto expanded 2- to 3-times more than conventional Kokuto, markedly decreasing the breaking load and improving

the solubility and disintegration properties.

Keywords: Sugar cane, texture
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Abstract
The green leafy top region of sugarcane contains polyphenols and minerals. However, this region is not commonly used in
sugar manufacturing because of its low sugar content. In this study, we aimed to develop non-centrifugal brown sugar (Kokuto)

prepared using a mixed juice of the top and stem regions of sugarcane.
We compared the polyphenol, potassium, and sugar levels in the sugarcane top juice and stem juice. We prepared Kokuto using
a mixture of the top juice and stem juice, and using stem juice alone. Next, we compared the color, mineral and polyphenol content,

and antioxidant capacity of the two types of brown sugar.

Kokuto containing the sugarcane top juice had a deeper black color than that prepared using sugarcane stem juice alone. In
addition, the Kokuto containing the sugarcane top juice had higher potassium and polyphenol levels, and stronger antioxidant ability
than that prepared using sugarcane stem juice alone. Kokuto prepared by mixing sugarcane top juice also contained a large amount
of chlorogenic acid and neochlorogenic acid, which are polyphenols derived from cane tops. These findings suggest that sugarcane

top juice acts as a good source of minerals and polyphenols for the preparation of Kokuto.

Keywords: Polyphenol, mineral
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Estimation of the soil moisture content using the improved tank model and the effects of
irrigation on yields from sugar cane fields in Okinawa Prefecture

Shinichi HIYANE *, Yoshinobu SUNAKAWA?, Noriko OOMI 3,
Kounosuke DEGI * and Shin IREI'*

1 Okinawa Pref. Agri. Res. Center
2 Okinawa Pref. Agri. Res. Center Miyakojima Branch
3 Okinawa Pref. Agri. Res. Center Ishigaki branch

Abstract

The present study aimed to examine the accuracy of estimating the soil moisture content using the existing tank model method

and its improved method. The soil moisture content was accurately estimated by combining the tank method with the solar radiation

method a method that takes into account changes in the soil moisture content. The root mean square error (RMSE) was calculated
for the estimated moisture content of various types of soil, and the RMSE of Jahgaru, Shimajiri Mahji, and Kunigami Mahji was 3.43,
2.95, and 2.28%, respectively. Therefore, the adaptability of the estimation of the soil moisture content using the revised tank model
method to three principal types of soil in Okinawa Prefecture is considered to be high. The yield of sugar cane planted in Jahgaru
was increased by conducting irrigation when the soil moisture content was below the “moisture content at the point of the rupture of

capillary bonding” in the summer season with little precipitation.

Keywords: evapotranspiration, Irrigation, Jahgaru, solar radiation method, water balance
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Fig. 1 Periods in which five different experiments (indicated as Exp. code) on propagation of Piper retrofractum were conducted
(upper), and temporal changes in the daily means of air temperature and relative humidity during these periods (lower; solid and
dotted lines indicating those in the experimental glasshouse and outside the house, respectively). The explanations for the Exp.
codes are as follows: PP, testing the plant parts suitable for cuttings (see Table 1 for the results); NN-CI and NN-Cr, testing the
number of nodes suitable for cuttings using the climbing stem and the creeping stem, respectively (see Table 3); LE-Cl and LE-
Lb, testing the effects of leaf excision from the cuttings on rooting using the climbing stem and the lateral branch, respectively (see
Table 4). See Figs. 2-3 for further details on plant parts and experimental treatments.
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Fig. 2 Schematic representation of the definition of lateral
branch, climbing stem and creeping stem of Piper
retrofractum, and the plant parts used as cuttings (indicated
with dotted ellipses and uppercase letters) in the present
study. Although multiple climbing stems usually emerge
by branching, only one was figured for simplification.
A, tip of the lateral branch including three nodes (and
thus three leaves, hereafter); B, tip of the climbing stem
including three nodes; C and D, intermediate portions
of the climbing stem including the fourth to sixth nodes
and the seventh to ninth nodes, respectively; E, tip of the
creeping stem including three nodes; F and G, intermediate
portions of the creeping stem including the fourth to sixth
nodes and the seventh to ninth nodes, respectively. See
also Fig. 3f for external differences among the seven parts.
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Fig. 3 Examples of the rooting media used, successful rooting, the plant parts used, and experimental treatments on the plant parts in

propagation of Piper retrofractum by cutting. a: The growing media and tray used, and cuttings thereon. For all experiments in
the present study, Oasis® Wedge® medium was embedded in every other cell of the dedicated tray with 102 cells, and different
cutting types, as shown in photos f-h, were put in the media in a randomized order. Each cutting was inserted into the medium
so that the undermost node of the cutting was in touch with the medium. b-d: Rooting observed on cutting derived from
varying plant parts (see below and Fig. 2). The photo b shows a small root (indicated by the arrow) that emerged on terminal
of the lateral branch. The photo ¢ shows roots of an intermediate portion of the climbing stem that are recognizable on the
surface of the rooting medium. The photos d and e show roots of intermediate portions of the climbing stem and the creeping
stem, respectively, which have grown inside the rooting media. f: External differences among seven plant parts (A-G) used to
determine the parts suitable for cuttings (see Fig. 2 for detailed explanations). g: Cuttings varying in the number of nodes that
were used to examine the number of nodes suitable for cutting. h: Cuttings varying in the degree of leaf excision that were used
to test the effects of leaf excision on rooting (upper), and apparent differences in the degree of rooting observed after 35 days
(lower; leaves removed for ease of recognition).
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Table 1. Comparison of external characteristics and rooting among cuttings derived
from varying plant parts of Piper retrofractum

Experiment No.

% cuttings

- . Cutting length " ; % No. of roots Maximum root
(period)/plant N (cm)b* with aerial rooting®’ (rank)® length (cm)®"
parts tested® roots®
Exp. 1 (5§ Jul.-9 Aug., 2013)

A 38 6.39+020b 0.0a 26a 1.00 0.30
B 25 737+0.18¢ 100.0 ¢ 68.0b 3.47+0.24 be 1.89+024a
C 23 10.71+£0.26d 100.0 ¢ 913b 390+£0.10 cd 3.54£030b
D 21 9.67+0.284d 100.0 ¢ 90.5b 3.89+£0.11 cd 3.78+0.36b
E 36 461+£0.18a 77.8b 75.0b 3.11 £0.20 ab 431+031b
F 35 6.55£0.23 be 71.4b 85.7b 2.93+£0.20ab 470£027b
G 26 6.82 +£0.33 be 61.5b 76.9b 2.65+025a 450+046b
Exp. 2 (3 Oct.-7 Nov., 2013)
A 51 520%=0.18 ab 00a 23.5a 1.08 £ 0.08 a 1.67+033a
B 45 744 +026¢ 933 ¢ 97.8b 2.59+0.16b 1.93+£0.17a
C 37 999+0.23d 100.0 ¢ 100.0 b 3.84 £0.08 ¢ 408+020b
D 31 10.58+0.36d 100.0 ¢ 93.5b 4.00+0.00 ¢ 3.64+0.19b
E 28  467+029a 75.0b 929b 2.19+021b 4.19+0.34 be
F 24 6.15+0.38b 70.8 b 100.0b 221+022b 4.72+0.29 be
G 15 6.23 £0.34 be 66.7 b 933b 236+0.17b 539+£0.59¢
Exp. 3 (29 Jan.-5 Mar., 2014)
A 14 3.39+0.18 ab 0.0a 0.0 a No data No data
B 27 4.10£0.18 be 96.2 ¢ 40.7 b 1.64 +£0.34 ab 049+0.11a
C 22 6.44+0.19d 100.0 ¢ 1730 2.71+029b 0.68+0.082a
E 29 297+020a 65.5b 4140 1.08 £0.08 a 0.63+0.18a
F 24 448 £0.28 be 542D 20.8ab  1.20£0.20 ab 0.68+£0.43a
Exp. 4 (24 Apr.-29 May, 2014)
A 14 401+027a 0.0a 0.0a No data No data
B 46 539+0.19b 100.0 ¢ 87.0b 2.03+0.13a 3.12+1.17a
C 47 795+0.14 ¢ 100.0 ¢ 100.0 ¢ 3.89+0.08b 498+092b
E 27 4.06+:020a 66.7 b 926bc 192%+0.18a 507+1.66b
F 19 5.14+£032b 474b 894bc 1.76+024a 492+1.12b

a: The letters A-G represent plant parts tested, as shown in Fig. 2 and Fig. 3f. b: Mean + SE. Values with the
same letter are not significantly different (Tukey-Kramer HSD test, P = 0.05). The data without SE indicate N =
1 and were thus excluded from the statistical comparison. c: Linear distance between the uppermost (first) and
the undermost (third) nodes of the cutting at the start of the experiment. d: Values with the same letter are not
significantly different (Fisher’s exact tests followed by FDR adjustment, P = 0.05). e: Percentage of cuttings
bearing at least one aerial root on the undermost node at the start of the experiment. f: Percentage of cuttings
bearing at least one newly emerged root at the end of the experiment. g: Mean + SE of the number of newly
emerged roots recorded as an ordinal variable with four ranks as follows: 1, one to three roots; 2, four to six
roots; 3, seven to nine roots; 4, 10 or more roots. Values with the same letter are not significantly different (Mann-
Whitney U tests followed by FDR adjustment, P = 0.05). The data without SE indicate N = 1 and were thus
excluded from the statistical comparison. h: Length of the longest root among the newly emerged roots.
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Table 2. Comparison of the survival and early growth among the nursery plants of
Piper retrofractum derived from varying plant parts

Experiment No.
(period)/plant N

parts tested? length (cm)®¢

survival®

% Maximum stem

No. of lateral

branches® No. of leaves®*

No. of stems®*

Exp. 1 (9 Aug.-18 Sep., 2013)

B 17 94.1a 24+126a
C 21 100.0 a 290+0.76¢c
D 19  100.0a 284+ 121 be
E 27 1000 a 19.7+£0.79a
F 30 90.0 a 26+1.08a
G 20 100.0a 240+ 1.35ab
Exp. 4 (29 May-18 Jul., 2014)
B 36 100.0a 243+1.07a
C 40 1000 a 28.1+1.09 ab
E 23 1000a 303+£1.55b
F 16 100.0a 309+217b

1.50+0.13 a 381+053a 14.5+0.97 ab
3.10+£0.16¢ 475+0.62a 21.1+£1.20d
344+£022¢ 444+ 0.64 a 228+1.15d
230+0.12b 0.11+0.11b 12.1+057a
3.00£0.09c¢ 0.04 0,04 b 17.0£0.75 be
3.10£0.12¢ 0.00£0.00b 19.2+0.84 ¢cd
1.83+0.12a 3.14+031a 17.1+1.14 a
273+0.12b 443+045b 239+ 1.64b
261+0.16b 0.04 £0.04 ¢ 19.3 £ 1.20 ab
3.00+£020b 0.06+0.06¢ 229+ 148 ab

a: Same as those in Table 1. At the end of Exp. 1 and Exp. 4 in Table 1, each rooted cutting was
transplanted to a 570 ml-pot containing a mixture of red soil (Kunigami-maaji), manure compost,
and Canadian peat moss. b: Percentage of the rooted cuttings that survived the experimental period.
Values with the same letter are not significantly different (Fisher’s exact tests followed by FDR
adjustment, P = 0.05). c¢: Mean + SE. Values with the same letter are not significantly different
(Tukey-Kramer HSD test, P = 0.05). d: Length of the longest stem (usually including the initial
cutting length) at the end of the experiment. e: Sum of the number of main stem (including the
initial cutting) and of other stems that newly branched during the experimental period. f: Total
number of lateral branches (see Fig. 2) with at least one leaf at the end of the experiment. g: Total
number of leaves on all stems and branches at the end of the experiment.
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Table 3. Relationships between the number of nodes of cuttings of
Piper retrofiractum and their subsequent rooting

Plant parts used”/

. X . Cutting length % No. of roots Maximum root
experiment No. (period)/ N 3 _— B 4
No. of nodes’ (cm) rooting (rank) length (cm)
Climbing stem

Exp. I (1 Aug.-5 Sep.. 2014)
1 38 0.00 100.0 a 358+0.12a 2.16+0.14a
2 39 5.16+0.17 100.0 a 382+0.10a 287+0.18b
3 38 10.62 +0.35 92.1a 397+0.03a 3.56+022¢
4 38 16.07 = 0.34 974 a 3.86+0.10a 4.02+020¢
Exp. 2 (13 Nov.-18 Dec.. 2014)
1 49 0.00 98.0a 369+0.11a 1.14£0.07a
2 49 457+0.12 98.0a 390+0.07a 1.26+0.10a
3 48 8.87+0.19 979a 3.79+0.11a 1.40 £0.09 a
4 48 1393 £0.27 979a 357+0.13a 1.39£0.11a
Creeping stem

Exp. 1 (4 Aug.-8 Sep., 2014)

1 53 0.00 100.0 a 258+0.12a 476+0.17 a
2 51 3.27+0.11 100.0 a 294£0.17a 494+£026a
3 51 6.72+0.21 94.1ab 281+0.17a 529+024a
4 50 9.68 +0.38 86.0bc 242+0.18a 475+035a
5 50 12,55+ 041 68.0¢ 262+023a 472+046a
Exp. 2 (13 Nov.-18 Dec.. 2014)

1 51 0.00 745ab  1.84+0.18a 141+£0.19a
2 51 343£0.12 804 a 222+0.16a 1.72+0.18 a
3 51 6.99+0.25 72.6ab  2.11+0.18a 1.56 +£0.17a
4 51 10.02 +0.32 64.7ab  255+0.19a 1.71£0.20 a
5 51 13.87 £ 0.37 51.0b 204+021a 1.58+0.28 a

a: See Fig. 2 for the plant parts. For both types of stems, those excluding the two apical
nodes were used. b: Stems were cut into pieces with varying numbers of nodes as shown in
Fig. 2g. c¢: Mean + SE of linear distance between the uppermost and the undermost nodes of
the cutting at the start of the experiment. For cuttings with one node, this length is regarded
as zero due to lack of internodes. d: See Table 1 for explanations.
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Table 4. Effects of leaf excision from cuttings of Piper retrofractum on subsequent rooting

Plant parts used®/
experiment No. (period)/ N

cm)®
treatment {

Cutting length

Maximum root
length (cm)®

% No. of roots
rooting* (rank)®

Climbing stem
Exp. 1 (9 Oct.-13 Nov., 2013)

NE 24 BB0%x032a

PE 24 868+025a

AE 24 843+028a
Exp. 2 (15 Apr.-20 May, 2014)

NE 17 867+037a

PE 17 908+049a

AE 17 9.04+036a

Lateral branch
Exp. | (1 Aug.-5 Sep., 2014)

NE 51 496+0.15a

PE 51 513=0.15a

AE 51 508+0.18a
Exp. 2 (17 Oct.-21 Nov., 2014)

NE 23 5.04+023a

PE 23 4.80+024a

AE 24 547+028a

100.0 a 3.67£0.17a 297+025a
100.0 a 3.67+0.17a 2,14+£021b
250b 1.83=048b 0.20+0.05¢
882a 393+0.07a 3.09+029a
882a 3.40+025a 211+£027b

17.7b 1.67+0.67b 023+0.03¢
7.8a 1.25+025a 0,10+ 0.00a
39a 1.00=0.00 a 0.80x0.70a
20a 1.00 0.30
44a 1.00 0.60
0.0a No data No data
0.0a No data Mo data

a: See Fig. 2 for the plant parts. For climbing stems, those excluding the two apical nodes
were cut into pieces with three nodes each and used as cuttings. For the lateral branches,
the three apical nodes were cut off and used as cuttings. b: NE, leaves not excised
(control); PE, leaves partially excised (cut at the maximum breadth) as shown in Fig. 3h
(center); AE, all leaves, including petioles, were excised as shown in Fig. 3h (right). c:

See Table 1 for explanations.
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Table 5 Relationships between the rooting of Piper retrofractum cuttings
and the season when the cutting was implemented

Plant parts

. - Cutting length % No. of roots Maximum root
used®/experimental N " Laag, . i
. (cm) rooting (rank) length (cm)
period
Apical part of lateral branch (A)
Jul.-Aug.. 2013 38 6.39+020d 26a 1.00 0.30
Oct.-Nov.. 2013 51 520=0.18¢ 235a 1.08 + 0.08 a 1.67+0.33 b
Jan.-Mar., 2014 14 339+0.18a 0.0a No data No data
Apr.-May, 2014 14 4.01£027ab 0.0a No data No data
Aug.-Sep., 2014 51 496+0.15bc 78a 1.25£0.25a 0.10£0.00a
Oct.-Nov., 2014 23 5.04£023¢ 44a 1.00 0.60
Apical part of climbing stem (B)
Jul.-Aug., 2013 25  737+0.18¢ 68.0 ab 347+024¢ 1.89+ 024 b
Oct.-Nov., 2013 45 7.44+026c¢ 97.8¢ 259+0.16b 1.93£0.17b
Jan.-Mar., 2014 27 410£0.18a 40.7 a 1.64 £0.34 a 049£0.11a
Apr.-May, 2014 46 539+0.19b 87.0 be 203+£0.13a 3.12+1.17¢
Intermediate part of climbing stem (C and D)
Jul.-Aug., 2013 44 1022+021¢ 90.9 ab 390+0.07b 3.66+023b
Oct.-Nov.. 2013 92 9.88=0.19¢ 978b 384=006b 364013 b
Jan.-Mar., 2014 22 6.44+0.19a 773 a 271+£029a 0.68 £0.08 a
Apr.-May, 2014 47 795=0.14b  100.0b 389=008b 498+0.13¢
Aug.-Sep.. 2014 38 1062£035¢ 92.1 ab 397£0.03b 356+0.22b
Nov.-Dec.. 2014 48 887+0.19b 97.9 ab 3.79+0.11b 140+ 0.09a
Apical part of creeping stem (E)
Jul.-Aug., 2013 36 4.61=0.18b 750b 3.11£020¢ 431+£031b
Oct.-Nov.. 2013 28 4.67£029b 929b 219£021b 419£034b
Jan.-Mar., 2014 29 297x020a 414a 1.OB£0.08 a 0.63£0.18a
Apr.-May, 2014 27 4.06=020b 926b 1.92+0.18b 507+1.66b
Intermediate part of creeping stem (F and G)
Jul.-Aug., 2013 61  666£0.19c¢ 82.0 be 282+0.16¢ 462+024b
Oct.-Nov., 2013 39 6.18+0.26 be 97.4d 226+0.15Db 497+0.29b
Jan.-Mar, 2014 24 448+028a 208a 1.20+£020a 0.68+043a
Apr.-May, 2014 19 514+ 032 ab 89.5 be 1.76 + 0.24 ab 492+£027b
Aug.-Sep.. 2014 51 672021 ¢ 94.1 ¢d 281+0.17¢ 529+£0.24b
Nov.-Dec., 2014 51 6.99+025¢ 72.5b 2.11+0.18 ab 1.56 +£0.17a

a: See Fig. 2 for the plant parts. Data from parts C and D were combined into one
group, and those from F and G were combined into another group. b: See Table 1 for

explanations.
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Vegetative Propagation of Javanese Long Pepper, Piper retrofractum Vahl, by Cutting:
Determination of Plant Parts, Number of Nodes, Degree of Leaf Excision, and Seasons
Suitable for Cuttings

Suguru Ohno"", Akiko Nemoto? and Moritoshi Tamaki®

1 Ishigaki Branch, Okinawa Prefectural Agricultural Research Center
(*Present affiliation: Okinawa Prefectural Plant Protection Center)
2 Ryukyusankei Co.Ltd.

3 Okinawa Prefectural Agricultural Research Center

Abstract

The Javanese long pepper, Piper retrofractum, has been used as a traditional spice and medicinal plant in the Ryukyu
Archipelago including Okinawa Prefecture, southwestern Japan. Recently, this plant has been focused on for its functionality, but
its cultivation technique is not well-developed. To establish a propagation technique for P. retrofractum by cutting, we conducted
a series of experiments to determine plant parts, number of nodes, degree of leaf excision, and seasons suitable for cuttings. The
lateral branch, climbing stem, and creeping stem were tested. The apical part of the lateral branch was not suitable for cutting due
to its lower rooting percentage (<24%). The apical part of the climbing stem also seems unsuitable because its rooting traits were
sometimes inferior to those of the other parts tested. The intermediate part of the climbing stem was consistently superior in not
only rooting traits, including rooting percentage (>77%), but also in traits for early growth of the rooted nursery plant, indicating
its suitability for cuttings. For the creeping stem, both the apical and intermediate parts were generally good for rooting and early
growth, demonstrating their suitability for cuttings; however, in some cases, they were inferior to the intermediate part of the
climbing stem. The optimum number of nodes for cutting varied between the climbing and creeping stems: three to four nodes and
two to three nodes were suitable for the former and for the latter, respectively, in terms of their rooting traits and ease of handling.
With respect to leaf excision, both partial and full excisions from the climbing stems resulted in poor rooting, and excision from
the lateral branches did not improve rooting. These results indicate that leaf excision is unnecessary for P. retrofractum cutting. As
the rooting traits in winter were overall inferior to those of other seasons, P. retrofractum cuttings should be grown from spring to
autumn.

Keywords: Artificial propagation, cuttage, Piperaceae, Ryukyus, Yaeyama region
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Fig. 1. Specimen of adult sweetpotato flea beetle, Chaetocnema
confinis Crotch (Dana, Iheya-jima Island, 3. Sep. 2014)
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Fig. 2. Sweet potato leaf damaged by the adults of Chaetocnema
confinis Crotch (Ohgami-jima Island, Miyakojima City, 5. Mar. 2016)
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Table 1. Collecting data of Chaetocnema confinis in Okinawa, Japan

Locality Collection date No. of specimen Collector Adult host plant

OKINAWA ISLANDS

Okinawa-jima Is.

Nakijin, Kamiunten 4. May 2015 2exs. T. Kohama Ipomoea indica

Onna, Maeganeku 2.Feb. 2013 Jexs. T. Kohama 1. aquatica, I. batatas, I. indica
Onna, Onna 26. Oct. 2016 Jexs. T. Kohama I triloba

Ginowan, Samashita 7. Nov. 2014 dexs. T. Kohama 1. riloba

lheya-jima Is.

Dana 3. Sep. 2014 Jexs. T. Kohama 1 indica

Maedomari 3. Sep. 2014 lex. T. Kohama 1. batatas
Noho-jima Is. 2. Sep. 2014 lex. T. Kohama L batatas
[zena-jima Is. 5. May 2015 dexs. T. Kohama 1. batatas
le-jimals. 7. Oct. 2015 dexs. T. Kohama I indica, I. triloba
Kouri-jima Is. 6. May 2015 3exs. T. Kohama [ indica
Minna-jima Is. 11. Nov. 2013 3exs. T. Kohama [ batatas, I. indica
Ikei-jima Is. 9. Apr. 2015 Sexs. T. Kohama L batatas
Miyagi-jima Is. 9. Apr. 2015 dexs. T. Kohama 1 indica
Hamahiga-jima Is. 9. Apr. 2015 bexs. T. Kohama L indica
Kudaka-jima [s. 6. May 2013 2exs. T. Kohama L batatas, I. indica
Zamami-jima ls. 16. Nov. 2014 3exs. T. Kohama . batatas, 1. indica
Aguni-jima Is. 16. Jun. 2013 Jexs. T. Kohama 1. batatas
Tonaki-jima Is. 29. Jun. 2017 Sexs. T. Kohama L indica
DAITOU ISLANDS

Minamidaitou-jima Is.

Kita 30. Jul. 2013 Texs. K. Gotou I obscura

Kyutou 30. Jul. 2013 25exs. K. Gotou L aquatica

Ikenosawa 30. Jul. 2013 12exs. K. Gotou [ batatas.
MIYAKO ISLANDS
Miyako-jima Is.

Fukuyama 25. Sep. 2014 2exs. T. Kohama I triloba

Ohno-sanrin 9. Mar. 2013 3exs. T. Kohama I batatas

Uipya 10. Mar. 2013 Jexs. T. Kohama L indica
Ohgami-jima Is 27. Apr. 2013 Sexs. T. Kohama I batatas, 1. pes-caprae
Kurima-jima s. 28. Sep. 2014 3exs. T. Kohama L batatas, 1. biflora
Tarama-jima Is.

Nakasuji 17. Mar. 2013 2exs. T. Kohama L aquatica

Futenma-kou 17. Mar. 2013 lex. T. Kohama I indica

Shiokawa 16. Nov. 2013 8exs. T. Kohama 1 indica




YAEYAMA ISLANDS
Ishigaki-jima Is.
Arakawa
Ohhama
Nagura
Iriomote-jima Is.
Ohhara
Toyohara
Taketomi-jima Is.
Kohama-jima Is.
Kumazaki
Kohama-kou
Hateruma-jima Is.
Yonaguni-jima Is.

Tattagami

20. Feb. 2014
20.Feb. 2014
20. Feb. 2014

19. Feb. 2014
19. Feb. 2014
20. Feb. 2014

20. Feb. 2014
20. Feb. 2014

17. Apr. 2016

21.Feb. 2013

3exs.

dexs.

2exs.
2exs.

2exs.

3exs.

2exs.

Jexs.

2exs.

T. Andou
T. Andou
T. Andou

T. Kohama
T. Kohama

T. Kohama

T. Andou

T. Andou

T. Kohama

T. Kohama

I indica
I batatas

I batatas

I indica
[ aquatica, I batatas

I batatas
I indica
I aquatica, 1. batatas

I aquatica, I. batatas

I indica
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Geographical distribution and host plants of the sweet potato flea beetle, Chaetocnema confinis
Crotch (Coleoptera: Chrysomelidae) in Okinawa, Southwestern Japan.

Tsuguo Kohama' and Tsunaki Andou”

Okinawa Prefectural Agricultural Research Center
(1* Present affiliation: Ryukyu University Museum (Fujukan))
resent affiliation: Agriculture, Forestry and Fisheries General Administration Division, Okinawa Prefectural Governmen
@2* P t affiliation: Agriculture, Forest d Fisheries G I Administration Division, Oki Prefectural G t)

Abstract

We surveyed the geographical distribution and host plants of Chaetocnema confinis Crotch, an exotic insect pest of sweet

potatoes that originated in North America, in Okinawa, Southwestern Japan. Chaetocnema confinis was widely distributed from the

Okinawan Islands to the Yaeyama and Daitou Islands. Seven Ipomoea (Convolvulaceae) species, including . batatas (L.) Lam. and I.

aquatica Forsk., were recorded as host plants of the beetle. Of those, 1. indica (Burm.) Merr., |. triloba L., I. obscura (L.) Ker Gawl.,

and I biflora (L.) Pers. were new hosts recorded in Japan.

Keywords: Convolvulaceae, exotic insect pest, [pomoea, Ryukyu Islands
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SLEESEEEIC & > T GABA 38t LT-EHENDEIS

JRHEELN - AT - B2 ST - BAEE - Fniss

FLBEBEEZFA L Cy - 7 2 VBB (GABA) Ziffb LIZEBBEEBRR Lz, ¥ MU EHEHKIC I VvZ I VT MY
UL LR X R AR, Lactobacillus brevis NBRC 3345 % 4 L C 30°C THLEAHEEE S¥7-. L. brevis NBRC 3345 |
£ 5 GABA EFEICIE, Y FUFEBHRICEHE=X AORINNLETH /. JAZI VBT NI UL LR A0
RIERIREL, Wb 02% Th o7, 24 FEFFLEERE S - R TRIET 5 &, GABA % 275 mg/100g &7H 7
LRSS 5 2 LN CE . 30 FEMALMAREE S B R TlE, ZOFEE TIHEROBMEZRETE o lon,
U4 B DOFEERVET I 2 TIN5 2 & T 302 mg/100g @ GABA & A4 5 B0 B4 fliE T & /-,

High B AR SRR 75 43:269-273 (2017)

Y X ERTN 558 UT- GABA SEIE RREELEICH ATTREL FLERE

JRHEELN - AT - B2 ST - BAEE - Fomss

FRUFEHHME D, GABA #4EET D Enterococcus J&DFLBEH AG34 % 43 L 7=, AG34 X, GABA DAREIZRE
=X AOUMESLIE L Uhotc, B MU EHHHRICINVE I VBT R U U A% 0.2%0IN L7255z AG34 % 5l
LT 30°C T 24 BifE 5802 S B7- % 125UPE4+ % &, GABA % 357.4 mg/100g & A+ 2 B2 flik4 25 2 LN CT& e, £72,
AG34 1T BBEDBEALE 51T DWW E & AFE L7a\\ 2 E BRI Sz,

HI . B AR AL IRER 558 44:17-21 (2018)
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B RERHTICEI5BFEHEEELDY Y T —RIERE
Colletotrichum gloeosporioides 4 7715

PRI

BADIBESRETICBT b~ I —MRFREIE L ORIARE Colletotrichum gloeosporioides DAFHAM 2 ~7=. =D
R, FRIRIRIETE Loy AT IRIE, 35 COLM T T 120 H, 25°C T 150 H, 15°CTiX 210 H, 10°CTiE300 HLL L
LT, 7o, BREXOMRFIREEN OB L 4 WKL, TN TREAFRMELZ R U, BLEXY, FREITRE
JRERIETE ECRMIMASFTE, BEMIWZEEAFENIMOELS o/, SOICRHAEFET LRRIEIIRE L2070,
IO ENG, IFHOEREIL~ v T — RIAE ORI 72 D aTREMEA R S 7.

HIBE - JUNF 55 R A gE 9 61 © 16-19 (2015)

RIBHERNIFEICK 57 0 T—HERORRR

PRSI, « hag 7

~ v ARG B R IR OBERIE A HEST T 2 12012, N X TT % VT AR EVLIR O BRI R DV TR
FLiz. BEDOR D~ I —REICE T 270 b RENHA~OWIFEORNERE TR, RARIFEL L
CUHERA O IR ST R O TIX R <, B 12 BRI R DR S 15mm O R A E T L. R
DIFEE, RO AN F T O E I8N L, REOFMEIMEBA LTz ¥ 27 O % 10 M LY T
7o PR A REICHERE L C 3, 6, 1236 KU 24 R4 I RAEBVAPE 21T o 7o iR, 6/ 3, 6 R O THEIC
FROINH S H, BERE 24 B OAEL TIIRF T S e ods. o EnG, SERNRBBRRESSICE, B
FHUHE L T 6 FERILIPICBVAEAT 5 MR H 5 Z EAURE N, £, BUHEER ISR CUUHE 3 FERI# 1 i 2
BREIT o o, MLEE & e U CEWRHRMEIRIRD b, REMEOHLLA LN otz LLEXY, B
HEVLI I AIS OBREE LTAERIThH S EEZ2 O,

HABR - JUNYP 55 th A JE < 60 : 48-52 (2014)
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ALOENLY) DREHIME< > T—REFRE Colletotrichum gloeosporioides M) FE4E

PRI « B FXIEEN - B T8 - 1S R

2009 ~ 2010 FIZ IR Ik HEEE Lo~ o T —RIEW I Colletotrichum gloeosporioides107 WIED A ha v LY %
FHNZXT D EZEEZRE L. U F e FrXd A (SHAM) L bil7 Y F LA rEVBIOY LY F A
ATV EIN LTz PDA B % AV 5 8 R AT RO TRl L7258, R/ NMEBRRLIERE (MIC fi) %3 3000ppm BA | %
ARPMHER O 2 BR S HEGR iz, Fio, BRI L2 AEWRE T, 2ERICKTT 27 F R ha e Ao R
HIME > 72, &51T, HIBREESE FrudHI % f V72 PCR-RFLP fEFTIC L 0, 2 ERRORAIMMICRE 54 5F h 2 u—24b
B TOEE (2 R 143 : G143A) RSN,

Hg AR B 23 4 80:119-123 (2014)

HRRICE TS ENYE FXOMBHSH EETREOREFE,
BOUICERFICEHFEDOHEE - BEICEIT 5 FRHAE

KRB 52 ARAW A - wH A - JEIRESE A - BIREEE - LIREE - Tk

H AR I ALE 2 NEILHIRICB W TS 0B FEEE LTRHHSN TELava vREN THL E Y E RF
D, WRBRNICE T 2 B340 & A B RO R A T2, ARITEOHIRIC AT 5 2 L B3N bR, 0
HHEUBE D I I s TR 22 > Tl Y, ML EEE U\EILMEZ &) CIEEBEE CRR SN, JLEoiEsE
BT THY, KHMOKRKEENSIIRRAEISN oo, AEIMERKRTH S L N5, SROFEETIEY
SACHEEDNRE SN D Z i3, ZERERL T LAICE > TERLIEEL TR T TH o722 Evh, WRICIT
HERE DS 53 AT L7 W ATREIE DS V. AT A B AL D DIRFTIE RIS e < ELIFEHC R L W o 72 ABICSE S NTZRETH
D, MEEOBMEAENSRRENDZ LIXEEAER -T2, ERMELTCOWLEEORME LTIE, =227 —F
RENZ I, AKE, BR, AR£<, @RESCAMBIFEEOMOFEM BRI TWD Z LiFiThoT. HEH
MDD DD ERDOBIET, "F=RO—f@Pr a7 FIng=t, aFaA4HT7 L BORATEEDOEE LN
ML 7207, T b DIERIL, SHRAEOFIEHINABOG BRI R AED D L COREREREFEL 70D,

HIHE - 0SB 3EAFAE 9:1-11 (2016)
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