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52 #R (Short communication)

Acute contact toxicity of three insecticides on
Asian honeybees Apis cerana

Mika YASUDA", Taro MAEDA® and Hisatomo TAKI""

Abstract

The Asian honeybee, Apis cerana, is one of the major native honeybee species in Asia. The effects of insecticides
on honeybees are currently a major concern worldwide, making it important to evaluate the impact of new insecticides
on non-targeted beneficial species. This study determined the acute contact toxicity of ethiprole, acephate, and
flubendiamide in Japanese A. cerana (A. c. japonica). Based on 48-h contact tests, the LDs, of ethiprole and acephate
on A. cerana was 0.0036 and 0.11 j1g/bee, respectively, while the LDs, of flubendiamide could not be determined
from the concentrations tested (i.e. up to 100.0 11 g/bee). These results provide evidence regarding the susceptibility of
A. cerana under laboratory conditions to insecticides commonly used.

Key words: Apis cerana japonica, pesticide, phenylpyrazole, organophosphorus, diamide

1. Introduction

The Asian honeybee, Apis cerana, is one of the major
native honeybee species in Asia. It is distributed widely
throughout southern, south-eastern, and eastern Asia (Oldroyd
and Wongsiri 2006) and provides a range of ecosystem services.
A. cerana flexibly uses a wide range of plant resources for food
(Nagamitsu and Inoue 1999, Taki et al. in press) and plays a
significant role as a pollination service provider for wild plants
and crop species. In addition, honeybee species are a source
of honey, wax, pollen, propolis, and royal jelly (Winston
1991), which, in turn, often have cultural and social roles
involving indigenous and local people, and are protected for
their economic value in many countries of Asia (Oldroyd and
Wongsiri 2006).

Currently, the effects of insecticides on honeybees are a
major concern worldwide. Inappropriate use of insecticides can
negatively affect non-targeted beneficial species (Stanley et al.
2015, Tan et al. 2015). Several studies have raised concerns
over the potential impact of pesticides on wild bee species,
particularly systemic insecticides such as neonicotinoids, whose
use has increased dramatically within a short period of time
(Godfray et al. 2014, Godfray et al. 2015). As insecticides have
multiple uses, they have many exposure pathways in natural
and human-altered ecosystems, and a species often responds
differently to a variety of pesticides (Pisa et al. 2015, Van der
Sluijs et al. 2013). Thus, it is important to evaluate the impact

of various new insecticides on non-targeted beneficial species
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(Desneux et al. 2007).

Our study examined, under laboratory conditions, the
insecticide susceptibility of 4. cerana to insecticides commonly
used in its natural habitat. Although a previous study of 4.
cerana tested the acute contact toxicity of several insecticides,
including neonicotinoids, fipronil, organophosphorus pesticides,
and synthetic pyrethroids (Yasuda et al. 2017), more data are
required. Here, we examined the acute contact toxicity of three
pesticides in 4. cerana: ethiprole (a phenylpyrazole), acephate
(an organophosphorus), and flubendiamide (a diamide). The
domestic use of ethiprole, acephate, and flubendiamide in
Japan in 2014 amounted to 43,646, 354,223, and 25,431 tons,
respectively, and the amounts of ethiprole and flubendiamide
have increased in the last 5 years according to data from
WebKis-Plus (http://w-chemdb.nies.go.jp/), provided by the

National Institute for Environmental Studies (Tsukuba, Japan).

2. Materials and Methods
We studied bees from Japanese populations of Apis

cerana, which is often classified as the subspecies Apis cerana

japonica. The worker bees used in this experiment were

collected as larvae from a hive at the National Agriculture
and Food Research Organisation in Tsukuba, Ibaraki. A hive
frame with larvae was stored at 35°C until the larvae emerged
as young adult workers. We used workers <2 days old for the
experiments (Yasuda et al. 2017).

Pure ethiprole (purity 98%) and acephate (99%) were
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purchased from Wako Pure Chemicals (Osaka, Japan), and
flubendiamide (>95%) was obtained from Nihon Nohyaku
(Tokyo, Japan). To prepare the test solutions, the insecticides
were dissolved in acetone (Wako Pure Chemicals). The doses
studied were based on LDy, (lethal dose) values reported for
the Western honeybee, Apis mellifera, using the compiled
data (Kimura et al. 2014, Sanchez-Bayo and Goka 2014). The
concentrations selected for ethiprole were 0.00016, 0.00033,
0.00065, 0.0013, 0.0026, 0.0052, and 0.0104 1 g/bee, those for
acephate were 0.0225, 0.045, 0.09, 0.18, 0.36, 0.72, and 1.44
pg/bee, and those for flubendiamide were 1.5625, 3.125, 6.25,
12.5,25.0, 50.0, and 100.0 p g/bee.

We conducted the acute contact toxicity tests in October
2016. We made a small hole in the centre of a polypropylene
cup (180 mL, 81 X58X58 mm) (Shingi, Hiroshima, Japan)
and the centre of a single Kimwipe (Crecia, Tokyo, Japan)
was pushed out through the hole (Iwasa et al. 2004). The
cup was placed in a second cup with a reservoir of a 50%
aqueous sucrose syrup (Nacalai Tesque, Kyoto, Japan), and
the syrup was available to the bees via the Kimwipe. Then,
we anesthetised bees with carbon dioxide and immediately
transferred them to a cup containing 10 bees/cup. The bees
were treated with 1 L of the appropriate dose of pesticide
per bee on the dorsal surface of the abdomen. The control
group was treated with 1 gL of pure acetone. After treatment,
the polypropylene cup was covered with a nylon mesh sheet
fastened with a rubber band and kept in the dark (L:D = 0:24)
in a temperature-controlled chamber at 25.4 * 0.5°C and 45.4
& 4.5% relative humidity. Mortality was recorded 48 h after
the treatment. We did not consider moribund bees that were
unable to walk or fly as dead (Laurino et al. 2013). We repeated
this procedure three times for each treatment.

All bees from the control group that was treated only with
pure acetone were alive after 48 h. We then conducted a probit
analysis using PriProbit ver. 1.63 (Sakuma 1998) to obtain acute
LDy, values for contact toxicity at 48 h for ethiprole, acephate,
and flubendiamide. We also used the Finney equivalent method,
assuming a normal function distribution, to calculate confidence
intervals, assuming a binomial distribution and an all-or-

nothing response parameter (Finney 1978).

YASUDA, M. et al.

3. Results
The acute LDy, values for contact toxicity at 48 h for
ethiprole and acephate on adult workers of A. cerana were
0.0036 and 0.11 pg/bee, respectively (Table 1). None of the
bees died with the concentrations of flubendiamide tested, so
the expected acute LDjs, value for flubendiamide could not be
estimated (>100 L g/bee).

4. Discussion

The previous study examined the acute contact toxicity of
11 insecticides commonly used in Japan: five neonicotinoids
(acetamiprid, imidacloprid, clothianidin, dinotefuran,
and thiamethoxam), two organophosphates (diazinon and
fenitrothion), and one each of a phenylpyrazole (fipronil),
anthranilic acid amide (chlorantraniliprole), synthetic
pyrethroid (etofenprox), and carbamate (carbaryl) (Yasuda et
al. 2017). They found acute LDs, values at 48 h ranging from
0.0014 to 0.278 pg/bee. The acute LDy, values we determined
for the contact toxicity of ethiprole and acephate were within
this range, whereas flubendiamide should be much less toxic
than these tested insecticides.

Despite our findings, studies will need to determine the
chronic effects of realistic field doses of these insecticides on
A. cerana. For instance, several studies have shown that low
doses of some insecticides can have negative effects on other
bee species because foraging bees occasionally translocate
insecticide residues into the pollen and nectar of plants (Gill
and Raine 2014, Rundlof et al. 2015, Whitehorn et al. 2012).
Experiments showed that these effects included memory loss
and a decline in navigation skills in 4. mellifera (Decourtye et
al. 2005, Han et al. 2010, Henry et al. 2012). These previous
studies of other bee species demonstrate the need for further

experiments on 4. cerana in the future.
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Table 1. Acute (48 h) contact toxicity of pesticides in Apis cerena

) N LDy, (1 g/bee) Goodness of fit test
Class Chemicals Slope = SE Intercept = SE Eetimate 0574 if Lil2<elihoo d ratio ,
Phenylpyrazole Ethiprole 8.006 + 1.57 19.54 £ 3.79 0.0036 0.0031-0.0042 22 253 0.283
Organophosphorus ~ Acephate 5.27 = 0.92 5.05 & 0.87 0.11 0.093-0.129 22 24.58 0.318
Flubendiamide* Diamide >100

*The LDy, of flubendiamide could not be determined from the concentrations tested.
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-age B==Ti —‘

L c_container (O>F7 - HFTV)

F -id (pk) ATV IR
-container P O>F AR
-remark EE

c_species (#f& - H>V)

F -id (pk) ATV IR
-species | KitE
-remark L BE

nursery (B&EER)
4d (pk) EAES
‘maker HEE (RTE) &
planting_date (fE3%H) -is_seedling 4% /#H1E (logical)
-id (pk) C BAES -is_greenhouse :/\DJX /g (logical)
-planting : R H start : FIERIA R
‘is_trance BB X B (logical)
. ; BB
erowth (REEH) tranceiplan’m ng N EEZH
. . o -handling A
-sapling I EABS . s
. = price : E A
—1-4d ERES
. -standard RS
rT -date DRIER .
. e -package  lRaE
-height D HE (em) -hedght . P (cm)
-diameter D SEHIPRERR (mm) (? & ’ -
. -diameter D TR (mm)
-da 1 &5 (logical) . e
cultivar . BEST
‘remark D wE . o
index (pk) . Z_51p ‘medium (IBEL
1ndex tp 7 ‘weight_data :HEFT—4ID
‘cuttage_size iR (cm)
growth_tag (GAERHFEIER) ‘cuttage_type :ZERYATS
sapling I EBAES
- id EAES
‘tag T DERE
-value T DEER
~index (pk) 1 F—41ID (BEh)
competition (FR&IREER)
sapling CEAES
-id B ES
-date RIEH
c_planting-leaf (FEDIRRE (HEHE) - HFTV) -category HE1CTYIOR
- -id (pk) P AZTYIR “index (pk)  :F—%ID
-status T EDIREER

c_planting-size (U XDIREE (tEFbE) - HFTV)

L -id (pk) ATV IR
status P RESDESDEES
c_planting-root (RDIREE (HEHEF) - HFTTV)
L .3d (pk) L ASF VIR
‘status : ARODIREE
ZET,
DI WARETH %,
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CABREF VT OBEADNS, Y—N\DT 7
AlE. MBI B DHICREENTED,
T AMERFEICILCTHITT S FEEZINS T
W5, TR S OFHAOBICIE, Y — NVE RN I
BELTT A Y FORITZR TS AT —/NCH
BAREL 8B, FITT BT HU Y ME, EANICT —
ARXR—ZADOMEHEDOHZNE T HHN., HEICIGTT
T—ER—=ZANDEEABMNE (77— T IVAERME - 77—
ZBIME) B59 %, BREMAN»SDFAHICDNT
X, ETF—2D—fEcsv I 7 A LTTaY
ko7 Y A (http://www.ffpri.affrc.go.jp/labs/
lerf/index.html) K OIS L &L T3,

23 T—ER—XDiEE

AR TRHEEL T — 2 X—2AD/#E% Fig. 2 1R
T T AN UK ARBR T B AR AL L AR
M - RERND 550 A7IVIKETS 13D
Y vay e T=7)b (AKE) L. BREERE &
212D AZ - T—T) (KE) DEHKDIL> TV
o T—AR—ZADHKHERICOWVT, A7IVHNL
TICZOFMZFHHT 5, B2 TOMIGERICB»
TUTICHBERZ 2 TOERNEBEREINTVWBRTE R
WEICHEDMRETH 5,

2.3.1 SHAERHBIE (site. position. environment, topo.
soil)

RECRCRR B i B B i iz ISR L 72 7 — 7 Vi,
site, position, environment, topo, soil D 5 D TH %,
T DS B site IR DIE T T, Mirix DR
RIERICBE T 27— 7V T id GRAERHIES) | pref (FB
IR S ¢ prefecture IZXIL) | location (T A 44) |
forest (MK % M) carea (BR/NERS (HAUK)) . class (Ft
HHTTVES, c_kubun IS is_register (1D T —
TNANDIEREEROER) MHKD.

position (ZFRBRMDPEFUCEIT 27— TV T, id (R
BitES) . point (FEE « BRIEIER, PostGIS DI A A
b UBHCZEDRED) DHKD,

environment (&, FABRHIORE L - K5 - BREIRT
CRBEZEMICHT 27— 7T, id GREHIES).
precip_annual (FERF7KE). temp mean (KR .
temp_max (FRIEH FHKIR) . temp_min (FRFEHF
SUR) . snow_depth (IAFEFR). vegetation (F L5k
G| shika (Y AHEEHT IV KB, ¢ shika ITH
J&) . defence (BAEXLOHM) MBS,

topo (el BRIt DL HRICEIST 57— 7 )L Tlid GA
BRitE 5 | slope CEEIRUE (0~ 90°)). aspect (13
J3fii (0 ~360°)). terrain (Topographic Position Index
(Conrad 5 2015) ICED BT TV, c_terrain I
XE) MEHK 5,

soil [dakBitiDd HIICBIS 27— 7V T, id Gl

%5 ) . site_index (MINIEE0) . property (L MEZE S
A7 TV EF. c_soil_property IZXn) . texture (E
BRI HTIVES, c_soil texture ICHFIGH). geologic
(B2 75 %) . classification (LHEHH) M5 K 5,
5DOD7T =7V, lBitEFSEZLRT dZNMLTEN
FNEEOT5NS,

2.3.2 & (logging)

HEAL AT DIRIRICBE G % 7 — TV Id logging TH %,
logging (&, id GGABRMIE ). area (MR TAT (ha)).
road (BEHEZEE (m*ha™))  date (REFMEZED H ) L sp (F
Te 2488 Gk f) . age (IR DOMRER) . dbh (fKER
AROFMEERE (cm)) . height ((RERARD IR &)
volume ((REHFHEOEBMEE (n)). yielding (f&H
B (n)) "S55, logging & F iz, iR F =
FFET id N U THRRICE T % 57— 7 )07k &l B
DF 5N,

233 \BAREE (nursery)

R AW H RO ICHEET 57— 7 Vi,
nursery CTd %, nursery I&, id (HAKREFS). maker (4
FEHEH) . is_seedling (FEAEH M D). is_greenhouse
(BN ZAZRBA LN E S D). start CGREGH
AH (HHALD). cultivar (BHEHT) . medium (5%
1), cuttage size (FF LFHE). cuttage type (3 L FH
2 A 7). is_trance (A B X DHM) . tranceplanting (5
BOMWAZAH (HHAD). handling (e H). price
(M ARBFE HAM) . standard (P AREIAS) . package (HH
RIRF DM TTE) . height (BRUNEE D & (em)) .
diameter (FRUXFF D IR ERE (mm)), weight data
(HAERET— X ID, BHRRTIEAEBR) »5KS,
nursery (&, HARFSTH S id ZN L TLLFNTEHHY
% sapling 7— 7 )VICBEDIF 51 5,

2.3.4 f#; (sapling. planting. planting_date)

WA B# 9 % 7 — 7 )L id, sapling. planting,
planting_date @ 3 D T & %, sapling F HEFLIC H W\ 7
HARDEHEMICEHT 27 —7 VT, id (HARES). site
GRS ) . species (RffE - AT TV H S, ¢
species IZ Xf J& ). is_container (I 7 F H M EH ),
type (AT FH XA T (MEEEL), c_container
ICXHIR) . age (REFRFFOH L) MH5K%,

planting l&. FARMEEICBE T 27— 7V T, id (EAK
%&+5). is_clearance CHHFXRTOHIHEZ DA | start (FH
AMEERGRH) . finish (WA T H). carryin (i1
AREEAH) . stocked CE¥IREE HED . stock_type (IR
B E T EBE) . move CNEMRITIE) . distance (P
ANEREREE) . package (/NMEIRFFOM T AE) . devise
(hEAAR B area (RRAEAKTIRRD . number (RRREAAZO |
leaf (REARRFD I DIEDIRAEA 7 TV &S, c_planting-
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leaf I XIS size (HERKIE D E DY A Zfii W E TV
7 3V #FF, c_planting-size I R ). root (AHAK KD
R ORER) DIKEE S 7 TV HFF ¢_planting-root IZ %5 |
photo (HEARIF D 11 O E G 1E O A HE) . remark (HE AR
REDE) MH5K %,

planting_date (¥, W ARHOMERHICHEET %7 —
TIVT, id (HARFEE), date (FEFEKH) D 5K 5,
planting 7 — 7 )V RIC & ML H O HE NFTET % WS,
FBRIC X o TR HE—BIC 25 % HIE TR Z A AL
T25E0H572D, KAT—TIVIMEREN TV %,

3207 =7V, HMABESZET id THHEDTS
N3, THICsapling 7—7)ViE, iR FE S 2R
site THIRMICBI T 57— TV A LICEED TSNS
fll, WARFESZET id TRIFICHET ST -7, D
TICRT 2158 - ESRMHFICHT 27— 7))V L BED
JbHNns,

23.57F%E - BEWKR (growth. growth_tag)

MR ENTEHARDEBHMREICHEST 57— T )
{Z. growth, competition, growth tag @ 3 D T & %,
growth (&, FRAICHB T BMEKEOY 1 X - 7RI
ICBH9 % 7 — 7))V T, sapling (BHAEFES), id (A
=), date (JZE H). height (K& (cm)). diameter
(EHEE (mm))., da (ZEfEZELT) remark (i),
index (77— Zi#AFK =, BEEOYT) hE5Kb, C
DTF—TNWVILEENZDEIFAEDET—XTHO, #i
FIRRERRNBIGEMEN TV, TOd, H—
A TEEITOT— 22RO e NEETH 5, %1
KOFAIE, sapling B X id THRENZ D, FH—
HAFZESHNTOMERESOEEILEHTZ2L0END S,
¥, T—2O—FEMIX, sapling, id, date D3 DD
ETHEAREN TV S,

competition (. I EIC BT S HEAK & fih D M H
AREDHBERGICEAT %27 —7IVT, sapling (FHiARFEF
=), id (AT S). date GAIZE H). category (ftiAH
EEDOBRGREZH DT AT IVES, FEME WL
5 (2016) M5 E, TOT—TIVEHEHBDET —
AWBIGEMENTWL 2o, Bl TEBITOT—
RO LW EBTH S, CODT—2D—EM%
3. sapling. id. date D3 DDETHEMREETN TV 3B,
growth 7— 7 )L £ IX AT competition 7— 7 IVAH E
ENTVEDE, MBRIC K> TIIHBAREMEARE D
BERIADBESHEN TV ENTZHTH S,

growth_tag &, MR O BICEAEBICRE ST N
T FICBEd % 7 — 7 )V T, sapling (HiARFES), id
(AR FS) . tag (REFMFEAT V). value (FRIESR
). index (F—ZFnlES. BEEID Y T) MHEK
%, growth 7— 7 )V & [k, SEKDFKRNL. sapling
& id T179, [A—DEEICHEB O WA, av
TTH « RYAZX - WHRAD) RETNTVEHE
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LHbH. H—iATEBITOT — 2 2R DAl e
MHBLICHFEENMLETDH 5,

growth 7— 7 )l growth_tag 7— 7Lk, WARES
7 #£9 sapling M DOEAKE S 2 KT id & THEDT S
N3, N bD7—7 )ik, sapling Z/T L THA
AR - RERRICEIST 27— TV EBEDIT 5N B,

3. F—AN—ZADWMN I

T —=ZN—=ZANDI—PF—HBPFEDIX, BHRES
TN S DT —ZRX—=ZANDT 7 AMNAlGE & &
B0 T—ZNDT 7AW DNTIE, PostgreSQL DIE
U7 547> N TH5 psql. pgAdmin Ofl, 7 — 2 X—
A« 7TV —3 3 TdH% OpenOffice, LibreOffice
@ base. MS-Access. FileMaker Pro (version 15 DL,
BN RZ A4 /3& LT Actual ESS Driver (http://www.
actualtech.com/product_essadapter.php) DN ) »n 5
DT VAL ARETH S, £z, T—RICFMNEHER
EHINL TV 728, QGIS *® ArcGIS £\ > 7z GIS 7
TVr—2arvhbD7 7R ABTES, ZTOM, i
FHARNTY 7 O 2 7 DR DS E RPostgreSQL 1 7' 5
V7ZE8AT 5T ETHHHAETH %,

4. ¥ L

RTF—=ZR—=ZZMAUIHERELE LT, aVT
7 DRI DTG A R IC B U C— M 7 1 7z fil
LI RDNREIN TS (BER DS 2016), FleT—
RDHES S, BRI « R AR D —EBIC
DWVWTW, Ay bdD web A~ (http://www .
ffpri.affrc.go.jp/labs/lcrf/outcome/outcome2-3.html) T
REENTH O, Hricmal Bk R AE I & RS R
ENTVB, —BFEEVATLBXIUTaY T HOE
AZFEERICIADND ZRETEL ., SBEHTRE
RBENTTONBE LTINS, 51EHE DL
DRBHERZINEL, KT —ZXN—AZETLICAEE
FNUE, —HIFES AT LRV T THZEAT 5
DHENFEMNE EDPEICE RWVICEHNT % T & W HIRE
N3,

#sr
AW, VA - BV 2 —D3HMT 5
[HE IR B SE - BRUEBHE (5 B HIBERIE 7' 0
VM) OFEEZF T To Tz,

5 1Sk
Conrad O., Bechtel B., Bock M., Dietrich H., Fischer E., Gerlitz
L., Wehberg J., Wichmann V., Bohner J. (2015) System
for Automated Geoscientific Analyses (SAGA) v. 2.1.4,
Geosci Model Dev, 8: 1991-2007
BERY  ORST, FHER X, oRE RN, /hE Sl
B A B, i =1 BAC s EAR =
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W, 1 7 (016) HEGREM T — 25 A0 fili ) ¥E 0K

¥ T FHI DR OE B & OB, HbkGE, LIRBA YT A VROBOEHE LD 9
98:214-222 https://www.ffpri.affrc.go.jp/pubs/bulletin/443/index.html
MR SRR (2016) > T FHiZIEH L 11X -
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A database system about study sites of containerized
tree seedling planting in Japan.

Daisuke KABEYA"", Hajime UTSUGI" and Takuya KAJIMOTO"

Abstract

Forestry and Forest Products Research Institute (FFPRI) is collecting information about the study sites of
containerized tree seedling planting in all around Japan since 2014. Nowadays, a database system that is based on
collected data is constructed, and authorised users in FFPRI can access it on online. Additionally, part of the data is
published in the project web site. To accelerate the use of the information, we describe the structure of the database.

Key words: containerized tree seedling, plantation, database system, low-cost reforestation
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&Rl (Research record)

REARREHRLUO FELE

EWN o, B sz, mh JE Y, —E Y

w5

BWIAEERTIHILO S LVHEZRE LR, 48 47 BOFEE SNz TR BUE LN AEES
DHRMEREBO P LVHEZERETZ2EDEEZLON, RELERARXY Y AHF NE LY (Folsomia
octoculata) THoTzo BB, JUNHILI TEHEHFZICHIRENTZHIT 16 ETH - Tz,

F—U—F: FELY, M JUN W, XYy AFFELY

1.3 C®»IC

M ELIGEREIIPTSIEEFICE U, i3 F 2%
WA, 6 RO E 2 ADfilif &R D% &R RIS D
MMZRTEMTH S, PELTIE, MEME DA
TEFRZEL T, HEPOEEY O OB TEERICE
J 2 1%H] %D (ex. Eisenhauer et al. 2011), F 7z, 3K
P TINRR D LN\ O B 2 R RKERF Y & L THEH
EHEI N, BMERERPREBELR S, ERBEREOHELIC
THEHERRBREITZEME L THAINATETVS
(ex. van Straalen 1997), . HAREHND FE LD
DY EOFEENET U CGAEEE 2009, HH 2010,
—#2012), DEPCEYMBEER T TR G
MTOMELYOERZITS LT, miticEVWHAIC,
EDXI B MNELVHMNMET 2D ZHLMNICT B
WENDH BN, COXIBRHNDDIC, #HiifzznH
FHBERE (5K 2015) ICEDW, & FE LM
DFHENTTEERIRI L R > TV 5,

JUNIEEBIC BT 5 PELYHHIZDN T, T E
Tic, HEE GEH - WH 1978). Wi (AiH - HP
1982, Maeda 1988). #& Pk I% 55 (Tanaka 1970, Tanaka
and Kitazawa 1982) T EICBIIIZWMEND B H. THE
DIFERE TRV £ TARMETIE. HEMA%E
B E A, JUNIEERH T O ARMIRBEIC B 1T 5 FE L
VHZHLMNMCT B e EEHNET S,

2. A e g5k
2.1 L DORESE
R R RIG T O EE 369.2m) X &E)ILD S #i
CHILOMBIICH 5. TEK D LIEWEMEEEHD 5

PRS2 DR 29E S H 1 H  BRESZEE C SER 294 6 H 16 H
1) FRMFR S BTZERT PUESZ AT

2) JeHsE s

3) b U A p

4) SEUE AT S fE

* RS TIZSAR PUESZAR T 780-8077 M M1V e HITH & PalT 2-915

Bl UT—EDREN SN T E I IMER O BT,
W « IS K> TVAH (RXIA - TII4),
2T /7F. AI/F. USTOHY ARSF LY
O VENMEL TS, BILOZ & LRI ET 30 4F
RETHRMK, Ei, FMAEE LTHRAEN, BT
. AF v/ FATH A, TR (B
VIFT e RRZT) HEO NGRS DL
D, MTHRMNES & T ATIEDDOMSITRA LIREIRRE
EEoTWV5,

22 FELVRERE

WiLFEBERBILLHE (Fig. 1, N33°48° 52", E130°
35'29”, FEE #100m) OAXF - b/ F ANTHIC
EBEUVUFT X MRELEMDERBICEVT,
201345 H26 HICKIEL THOREY VT IV%E 8
VTIWERE LTz, BEELEY VIV, BERTI
~15U Y MVTH-> Tz, 2B, FHEUFIE 2 ~ 3 Hil
MHEMMNERL, BB L T\, s>
VDS B3 gizfREEEEEHY > T ILe L, 5o
SZEMY YTV E UTRERBERIER OY > 7))L T
FHEINBZOEOFEZHERT BTDITHH L, ¥
VTNV L VEBICAN, 3~5HEMT Tt
BEY O 21T > Tz HhiH L7z 3L 80% T X
J—IVIEIRE LI 100% 4 a7 )a—)uc
EE Ulzo RITHEAIEBID 28, KA Y —ii7% B AH]
ELETLISS—FEERL, ZDO5BEFELTVICD
WTREAR (2015) ZHWVWT, BOREET> 2. 7
¥ k€ Ll Entomobryidae IC DWW TIE, wEKRE R
WENRRENTHED (Zhang et al. 2015), =& 2
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SHEE Ryl

Fig. 1 FRAEHE ST X
Map of sampling point.

NIaE M LYE (Lepidocyrtus) RAF YV ANdn
E FELYVE (Pseudosinella) 137V FELIR &I
BEZTIN—TICEHEND EEINZH, AT
HICHEAR (2015) DIRRICHE S T2,

AN R NSO N e A N E A Y= Y
BEYECE N TRESN TV S,

LMIRBXUEL

RRMEABHOY > T IV 51, 14 R 47 F 1,115
A G 5 NIz (Table Do B LIV v 1+ F
Y LY (Folsomia octoculata) T, EKD 23.7% % 5,
T AR I b B LY (Ceratophysella denticulata) D 8.7% .
Y bV N NELY (Friesea japonica) O 8.4%.,
v A N7 LY (Tomocerus varius) D 83%, I X
v b8 LY (Protaphorura yodai) D 5.7% DIEE 7z >
T\,

AFFROPFERER L BEOWFRTRENTIUNS
LEOZBMIREIC B TS FE LUK E 2L 2
(Table 2)o AWFFLDF ARG RIS DV TIE, AL
YU TIWEENY TV 2H DR THBIEZR U,
LE O EWHRHLOBEEE (Tanaka 1970), JLMFRERD
IR DI TERE AR D RESE (Tanaka et al. 1978), #& i I
AETUNTTN O BRI KT RO AELE (Tanaka and
Kitazawa 1982) &I&, TNZN 10, 115, 24 FD
LN R SNz, SR RHEICHT % HmEE
DEM PO LTI HD B A K37 ~50%TdH >

EEERF AL riA -
_ Lanpus el Thieersiy el Facher
— Eduearior. Frkuoka

7z (Table 2)o @D S B, XV v AHF FELTH
TRTCOMETELEETH272EN, AT FEL
VIR LM TEBE L., v a b
Y LY (Allonychiurus flavescens) ¥ Z INT A F
F b € LY (Usotomiella tamurai) 75 £, 1Z 5 O Hil i
TEELELUEEN., KRk TELiah BN, L
EMs, RFAEHDO N ELTHIE, JUNIEERD ZRARER
FEOMELVHERETSZ ISR DLEEZZ LN
T&E%, Eleo NV AFFELVIE, AIN (Niijima
1975, Takeda 1987, Hasegawa et al. 2009) A 5 jift #
(Hasegawa et al. 2015) I} TDREA RIS BN T,
BLEELTREEN TV S,

ARBIFZE D 3 2 3t 0D S G Tl B L8 L A S L e I
BENTEATIHMBIUT KT, BREZHEL &
KBRWVWEEZLENS, L3 A0 M ILER
DOMELTVHEWILDO b ELHOMEE SV,
WL7ZOfE 21 b D, TNEDZ B/NUET
Holeo BREDOEHOVHEKICZ WD S B, K
=i (Tanaka et al. 1978) & U < &It UM (Tanaka
and Kitazawa 1982) THOLNTcA R FELIRDOT <
Y < b ¥ LY (Pseudachorutes insularis). 7 5 H Y
< N Y LY (Pseudachorutes longisetis), Y 7V 7 b
Y L ¥ (Grananurida tuberculata), F VU /NA K ¥
Ly (Neanura fodinarum), < X+ 7 514K ME L
¥ (Lobella mizunashiana) 7% EDEL, R FELY
Bov bV KT ~E LY (Tomocerus modificatus) .
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Table 1. FEFISLEGTILO b € Lo ORHEALL (2013 45 H 26 HERE).
Abundance of Collembola from Mt. Joyama, Munakata, Fukuoka (collected on 26. May. 2013.)
% M % T E S Sample No. g
Scientific name Japanese name 1 2 3 Total
Hypogastruridae LZYFrELVH
Microgastrura minutissima (Mills, 1934) eXan LY 16 8 24
Ceratophysella denticulata (Bagnall, 1941) JAXI LY 29 51 17 97
Ceratophysella sp. 70 LIYFFELYVEO—FE 1 1
Xenylla sp. I 2 ELVEDO—FE 1 1
Onychiuridae vOhELVHE
Lophognathella choreutes Borner, 1908 I LY 12 3 36 51
Mesaphorura yosiii (Rusek, 1967) IvARVra Ly 7 4 2 13
Supraphorura uenoi (Yosii, 1954) UL/vabkELy 1 4 5
Protaphorura yodai (Yosii, 1966). Ixa LY 13 14 36 63
Orthonychiurus folsomi (Schiffer, 1900) FrFvva LY 1 1
Allonychiurus flavescens (Kinoshita, 1916) Yy heELY 10 10
Onychiuridae spp. v b ¥ LVROME 29 78 66 173
Odontellidae EAHZ FELVRE
Superodontella similis (Yosii, 1954) FIIHREIELY 1 10 1 12
Neanuridae ARMELVHR
Friesea (Friesea) japonica Yosii, 1954 Y hrYU RS RELY 27 63 4 94
Pseudachorutes cf. isawaensis Tamura, 2001 AV TV b ELUICEELCE 12 12
Pseudachorutes cf. japonicus Kinoshita, 1916 Y b V< N ELUICE 1 1
Pseudachorutes sp. Y FELYVEO—FE 3 2 2 7
Micranurida sp. FEYI MELVED—E 1 1
Paranura cf. formosana Yosii, 1965 ZAT A KRF T~ ELVICRECTE 5 13 18
Neanurinae spp. 4R b EL VIR OFE 8 33 3 44
Isotomidae YVFFELVR
Folsomina onychiurina Denis, 1931 EATH IV L RELY 1 1 2
Folsomia candida Willem, 1902 FA T IV L FE LY 2 2
Folsomia octoculata Handschin, 1925 VAN E S N 66 196 2 264
Folsomia quadrioculata (Tullberg, 1871) TEIATHIVI L FELY 1 1
Folsomia sp. TAIVY L NELVEO—E 1 1
Isotomiella tomurai Tanaka & Niijima, 2009 BLTRAFIVF FELY 3 9 12
Desoria hyonosenensis (Yosii, 1939) tav /Y FrELY 2 5 7
Desoria notabilis (Schiffer, 1896) TAIUYF FELY 1 1
Isotoma viridis Bourlet, 1839 S RYMELY 1 1
Tomoceridae M RELVR
Tomocerus (Tomocerina) varius Folsom, 1899 EX RN RELY 12 11 69 92
Tomocerus (Tomocerus) kinoshitai Yosii, 1954 FIVRRTRELY 10 10
Tomocerus sp. PR ELYVEDO—TE 3 6 9
Oncopoduridae FXELVHE
Harlomillsia oculata (Mills, 1937) AFFIXFELY 8 9 3 20
Oncopodura yosiiana Szeptycki, 1977 AVAFXIFELY 1 1
Entomobryidae 7Y rELVR
Sinella subquadrioculata Yosii, 1956 IJyAa7vY LY 1 1
Sinella umesaoi Yosii, 1940 IRAYFHEFEIA LY 1 13 14
Coecobrya dubiosa (Yosii, 1956) uyvheELY 3 2 5 10
Entomobrya sp. 7Y MELYVEDO—H 1 1
Lepidocyrtus cf. curvicollis Bourlet, 1839 FaeNdaE ¥ LICEELIE 2 2
Pseudosinella pseudolanuginosa (Yosii, 1942) AV AAFNITERELY 2 4 6
Entomobryidae spp. 7X b ELURORE 22 22
Neelidae TIUVMELVHE
Neelides minutus (Folsom, 1901) IYVYRELY 1 1
Sminthurididae FZRUIMELVH
Sphaeridia sp. AL YO MLV EO—FE 1 1
Arrhopalitidae EMYARIVNELYFR
Arrhopalites minutus Yosii, 1970 LA RYARIVEELY 2 2
Arrhopalites octacanthus Yosii, 1970 FAY /e MY AV FELY 1 1
Katiannidae EXTIVEELVR
Sminthurinus sp. L AV MLV EO—FE 1 1
Sminthuridae RIVEELTVHE
Sphyrotheca multifasciata (Reuter, 1881) F=<IVEELY 1 1
Dicyrtomidae JERIVEELVR
Ptenothrix sp. ZVFEIVFELVED—fE 1 1
&1 Total 274 553 288 1,115
@?‘&* Species richness”™ 26 32 24 47

kAR, B (spp) B 1HE L THAT

*k Several species treatd as "spp." were counted as "one" species in the species richness.
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Table 2. AWFEICIT % b € LA SUNIETR S X THROBRMIC I 2 BEH & D LER.

Comparison of collembolan fauna between the present study and previous reports.

RHERED AV RARIL BEAEUKIRT  fabd R AL UM °

Munakata, Mt. Sobo, Oita Minamata, Kitakyusyu,
Fukuoka (Tanaka 1970) Kumamoto Fukuoka®
(RHZE (Tanaka et al. (Tanaka and
Present study) 1978) Kitazawa 1982)
Hypogastruridae
Microgastrura minutissima +°
Ceratophysella denticulata ++ + +
Ceratophysella denisana +
Ceratophysella pilosa +
Ceratophysella cf. loricata +
Xenylla brevispina + +
Xenylla humicola +
Willemia japonica +
Onychiuridae
Lophognathella choreutes + +
Mesaphorura yosiii + +
Mesaphorura krausbaueri ++ +
Supraphorura uenoi +
Supraphorura cf. uenoi +
Protaphorura yodai ++ +
Orthonychiurus folsomi + +
Allonychiurus flavescens + ++ ++ ++
Onychiurus sibiricus +
Onychiurus okafujii +
Odontellidae
Superodontella distincta + +
Superodontella similis + + + +
Superodontella cornuta +
Neanuridae
Friesea (Friesea) japonica ++
Pseudachorutes longisetis + +
Pseudachorutes cf. isawaensis +
Pseudachorutes cf. japonicus +
Pseudachorutes insularis + +
Ceratrimeria takaoensis +
Micranurida pygmaea +
Micranurida cf. hasai +
Vitronura pygmaea + +
Vitronura mandarina +
Crossodonthina nipponica +
Lobella (Lobellina) stachi + +
Lobella (Lobellina) sauteri +
Lobella (Lobellina) roseola + +
Lobella (Lobellina) mizunashiana +
Lobella (Lobella) cf. similis +
Yuukianura halophila +
Grananurida tuberculata +
Neanura (Deutonura) fodinarum +
Isotomidae
Folsomina onychiurina + ++ ++ ++
Folsomia candida + +
Folsomia octoculata ++ ++ ++ ++
Folsomia quadrioculata + +
Folsomia cf. fimetaria ++
Folsomia bidentata +
Folsomides parvulus + +
Micrisotoma achromata + +
Isotomiella tamurai * + ++ ++ ++
Isotomodes tenuis +

SRS I FERMEAER Y > LV &MY IV e bR T MBI R T

PEEEIC KB D RIE UNEERTT S 21 DR & LN ERA S E DRETS.

CHIHEDO, 4 3 BEL 5

B T Isotomiella minor & ENTWIH, IEZ NS Isotomiella tamurai TH->T2LEZZHNTV5.

* The species of the present study includes that of both the abundance investigation (Table 1) and of the qualitative investigation.
® Species which were renamed by the authors themselves were included.

¢ +: present, ++: five dominant species.

* Tt was reported as Isotomiella minor, but recently we think it was probably Isotomiella tamurai.
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Table 2. AWFEICIT % b € LA SUNIETRS X THROHRMIC BT 2 B & DL (DD X).

Comparison of collembolan fauna between the present study and previous reports (Continued).

BEERED | KGR

BEABURKEAT Rk LU ©

Munakata, Mt. Sobo, Oita Minamata, Kitakyusyu,
Fukuoka (Tanaka 1970) Kumamoto Fukuoka”
(KHZE (Tanaka et al. (Tanaka and
Present study) 1978) Kitazawa 1982)

Desoria hyonosenensis +

Desoria notabilis +

Isotoma viridis +

Spinisotoma pectinata +

Isotoma cf. gracilliseta +

Isotoma decorata +

Isotoma japonica +

Isotoma carpenteri +
Tomoceridae

Tomocerus (Monodontocerus) modificatus +

Tomocerus (Tomocerina) liliptanus +

Tomocerus (Tomocerina) varius ++ ++

Tomocerus (Tomocerus) kinoshitai + + + +

Tomocerus (Tomocerus) ocreatus + +

Tomocerus (Tomocerus) violaceus +
Oncopoduridae

Harlomillsia oculata + + + +

Oncopodura yosiiana + +
Entomobryidae

Sinella umesaoi + +

Sinella cf. umesaoi +

Sinella subquadrioculata + +

Sinella cf. pulcherrima +

Coecobrya caeca +

Coecobrya dubiosa + + + +

Lepidocyrtus cf. curvicollis +

Lepidocyrtus lignolum +

Lepidocyrtus lanuginosus +

Pseudosinella pseudolanuginosa +

Pseudosinella tridentifera +

Pseudosinella cf. tridentifera +

Pseudosinella duodecimocellata +

Entomobrya tokunagai +
Neelidae

Megalothorax minimus + +

Megalothorax incertus +

Neelides minutus + + +
Arrhopalitidae

Arrhopalites minutus +

Arrhopalites habei +

Arrhopalites octacanthus + +
Katiannidae

Sminthurinus igniceps +

Sminthurinus speciosus +
Sminthuridae

Bourletiella cf. hortensis +

Sphyrotheca multifasciata +

Sphyrotheca formosana +

Lipothrix japonica +

Lipothrix mirabilis + +
Dicyrtomidae

Ptenothrix denticulata +
HBIFEEL " Species richness® 50 20 29 47
AW L 0)#‘1@@5& Number of species sharing with present study 10 11 24

CARTHIL CIERRIEABUT O > 7L Lt > TV L 2 b e B2 R .
PEHIC K BEUDORE UNEERT o I e OB & 3N R 2 D2 5.

CHIEDD., +4 S BEL s .

¢ B T Isotomiella minor & SN TWIEH, MEZ NS Isotomiella tamurai TH>1zEEZSNTN 3.

* The species of the present study includes that of both the abundance investigation (Table 1) and of the qualitative investigation.
® Species which were renamed by the authors themselves were included.

¢ +: present, ++: five dominant species.

* It was reported as Isotomiella minor, but recently we think it was probably Isotomiella tamurai.
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AV Y AN bE LY (Tomocerus liliptanus). 77
k¥ LY (Tomocerus ocreatus), 7k’ b7 FE L
¥ (Tomocerus violaceus) 72 & DFEIE, WLTIEH S
Nixh o fee RAFERICBWT, T LEHZiAEOK
HEOHENSE O RN G- BB E LT, &
EHRBENO XD ELS ok, & L ITLTHERN
WL TWeoehEZDONS, &, JUNPILER
THEFICEEE NG, BELEZRS EUT
DI TH-o:exan k¥ LY (Microgastrura
minutissima), W L/ ¥ b € L ¥ (Supraphorura
uenoi). Y+ YU NS FELY, YXETAHTY
4 R~ ¥ L ¥ (Crossodonthina nipponica). ' 7 T
W7 AR ME LY (Lobella sauteri), & a7 ./t
VW F b ¥ LV (Desoria hyonosenensis). 7 # ¥
0y F ~ ¥ LY (Desoria notabilis). = KU hE L
¥ (sotoma viridis), A/ Y AHFNIOE ME L
¥ (Pseudosinella pseudolanuginosa), ¥ X 71 FJ A
NdBE b LY (Pseudosinella tridentifera) . 7N\
<V N B LY (drrhopalites habei). & A& FY X<
Vs ¥ LY (Urrhopalites minutus), 7 B X <)L b
Y L ¥ (Sminthurinus igniceps). F =< )V b € L ¥
(Sphyrotheca multifasciata), Y~ b7 7<)V R E L
¥ (Lipothrix japonica) . ¥ X )V b € L (Ptenothrix

denticulata) .

R

MEGEANE L (EMBEERY) ICiE, dEthoE
ICBE9 2 M2 CHORTAW T2, ARESEE L (KR -
). R FIG (PLBERE MR I3, AR FELY
BADORMS, FELYORE L Z ORI D72 T
Wiz FRES ML (BHRY) 12id, AR O
ROFHEBEOHW, COMEZEL BLZHL L
F%,

5 SR
HA E— () (015 HAE LEE#Y 5 i 08
DT D DX . SRR A , 1969PP.
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Collembolan fauna from Mt. Joyama, Munakata, Fukuoka

Motohiro HASEGAWA"", Yasuhiko SUMA®, Shingo TANAKA” and Kei ICHISAWA?

Abstract

We identified 47 species, 14 families of Collembola from Mt. Joyama, Munakata, Fukuoka. The species
composition of Collembola seemed to be representative one at forest environment in Northern Kyushu area. The most
dominant species was Folsomia octoculata. Sixteen species was newly recorded from northern and middle area of
Kyushu.

Key words: Springtail, species composition, Kyushu, Fukuoka, Folsomia octoculata
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BERZFMICE T EAMORIEEFEHZKE

PR e T, S R Y

w5

HARICETZARMOEHEEKRIZ15%EEZONT VS, THUREDRRIERREIN T — R ITH
DNTWVBEEZOND, JREMDSE 5N S AMOKUEMEFEHZ/KFICHE U2 SCRIZEkH» 5 H
BN MEMIIZ L EIXEHHTH o o EE HNICHB T 5K ENEHTDREMEDORR T —
ZIFW ATz, TT T, 1981 ~ 1995 EDKH T — X L KM DOFHEKRBRKERICE INT, XHTAK
WM OSEAEEHE E KB OMGEEZTo oo T DR, 2F 842 HIE R OKRT —XZ 5. KM OKIEM
SEBTE KR OEEEIE 15% . FOREPIZ 12 ~19% &, (kMO OME L LEbbEh> T, 2R L.
SEEHENEZEEIZ. T— 2D KIEICHEZ 72T & TEMHER O LR E & 2o LB & o
EP L ENTZERTD S, WEROMEICDH ZEHEHLONER FSICEEE UL d % & SRk
FEDFIH TIIARM O KRGl E/KRIE 13.5%~ 13.7% EIK TFENTH - 7z,

F—U—F AR, ARE, TR SRR

1.# &

AMDEKRIZ, B2 —EDORMENT S &EHIC
HET 5, TN FEHEHKKEEEINDS (JLFE 1967),
BN BT B R EKRIE, A OEBEIC BT 3 IEE
EHFHBE DKREMFITHEINDEZ DT (FAAK 1948)
FNFhoMFic k> TR%E S,

ARBEOM TR TREATRTH S, KM
B ifi &, AR OS2I AR 7K O il 2
N, RE, BBEORKBBICK - T, KL%
LAEFNEES BV, i, RMIZBEFEHZ ., Hi
DR ST & > THRE 2 AM OV E/KED
fEHEEL T, R FOMHREICE S G/KERFNEL
Mz BEET D, TOXIEEME, RMOFEHES
IKRIIAMTERICE > TEMEARFORRIcERE
BEMEEEZOND,

A OEIKERIZ, RMHDEREE NIz B0 E AR I
BHURE L HHREEIC K > THE#ITET %, Lizh-> T,
bHMPOEFEICTE S ASEMN. Tabb&RIck >
THEMNARETH %, KUBRSEMED SHEE TN D ARM O
P EkE (DU, SURE TS KR E T 5) (EHE
WCARMD LT EKkBERPIENTVDS (G5 - B
1971 $EkD b KUREME T & /K BICBI U 7 ik i
HBMW, EICHTEHTH O 2ENZERZZ L Eh-o
7o (521935, 5 - BR 1971, THE, K& A
TLITT7AZZ Kb, JEH SR EME DTS
F=RIFZ DT, WD TR IRAE T E /KR O MGEE
BT BRRENHBEEZLNS,

RN P20 422 A9 A RSN : P29 46 A 19 H
1) BARFE AT AL - pPERFSE el
2) WEIR PR ARG R A iR AT ZeRt

TCTE. BEDOT AX ARG T — 2 &I LR
FE & ARGHEEEIC & O 2 E O KR EEH KR Z KD,
LR B RAR X 2 AR ECERI L, Z
LT, HADKEMEFE-HEKRERKD T — & & i
LC. ZDOZZRGEL Tz,

TIN5, IEFEICBY B KEEEE T KEROE(LR
KIRF IR EN B AMEKRFEORAME, BRU, KR
BRIC & 2 M O A pE D N THZ IR & N7z K&
DEKREMRAEITS D ORERBELBUEERIC R B L&
AbNns,

2.0

2188742

S - 185 5 KR 72 SR 8D B T2 6b DS & A o i R 1
PR T A X AR T — & (Expanded AMeDAS Weather
Data (GRS 2000). IR, TEARRT—%] &9 5%,)
ZHW, TEARRT— 2] . KBITOT AXRE
KEEEOBWT — 2 2HArEDE TERN S NG
TFT—=EZR—=ZATH B, TARALIZZRTOMAIC K
5 THIESKSBN AT L] THb, [EAXRT— X
DOULERHI T IE 7 A X AICHE U Tz 22 E 842 M TH B,
[BEBEBLT AZAMRREIN TV HEETEAKRSR
BEDTF—AEZELELTVWS, [EARRT—X] #iE
RUZEDIF, 7AXZADERT— 2 DR Z L T
o, KJUBEETHEEZKEOMZ T T LITRD
BRWVHMEESHETCT -2 LTEEN TV ED
5TH5, SHOMNGEARMAIZ, EFEENTVWEH
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BRI S ICIBT 5 1981 A5 1995 D 15 FEMTH S,

22 FEEKEORDAE

P EKRROMEIZ, RN SHOENT WS Y M
A7 Ju— A (Sitka Spruce : Picea sitchensis) ¥ DI
WD IRE L HRHEE IS & B AR O E KR D
BfRXIZRZ @ Uz (Franz 1951), C UG FEHMIC
DIXRTOBBICHLTEHBEHTE ST EMVEIETN
TW3 (A 1962a),

A E KRR B T2 DI R E RSB SIS BT
BRI (1981 ~ 1995 4F) I8 ZIRE & HH AR
DOV (KIRME) ZROX S IRz, £9. TEA
[ET— 2 ) IR ENIIRE, HREEIC DOV T,
BENH T O RAFICIE S S H O HBEEME (5 X
127 A ZRDIz, ThEEC LICHFT L HE (2 7
) TR B Lickh, HEHBEORFEICHITB4E
M OFERE, FROFIMMEEE Uiz, £/, C
NS %AW THREHMEICH T 3SR (15 /)
W82 IR, EMEEE S, ARD 15 F/5 O
THEERE LE, chbick> THEHEE N KB
iR O -1l KR T S AR B KR B KT H RO
R EHE KR E Uz,

W E KRR O, A OFHFIKEROBEGRKE
(Franz 1951) Z3IC U7iRE L HEEN SR 538
T 5EE Uk (B - (5H2016), /oo KT
DIREDOARM TP Z/KEZRD BT, WE -10 ~
10°COFHICHB N TIELRXZIER LTc, O D
TERUICIE SR (5% « {5 2016) ICHID | SPSS INK.
D7+ x 7 [Table curve 3D E AWz, T D L &,
IR AU OFRHE R 1 TR RS —5E 514 (J1S Z 8806) | (H
AHIE = 2001) O JREZ R FHMER, KM TS
KOG S (FFEE - B 1970) DO FHAH- T
LD 76 1 b iz fi@ht UTERR L 7z,

23 ERERETE S KERR

HAH X b & KU T8 S /KRS TEA K5
F—=R| Q7S r—a3 V7 bOTF— R X
I — )L TColor Map| ZHAWTIERIL 7z, &
ST KRR, SEOFEMZ(Z R 270
I H RO SABE T S KRR 2 P U e, R T24R
MO EIc & 2 deiEE. s, B, His, .
W - PUEL, UL AESE - RO SR K U R EIX
ZFRL Tz,

LA OR
3.1 FEKERDEH
X (D) (IR EMHFHEED S P B KkE R FHHTE
MR TH S (FEHE - {5H2016),

at+bx+cex’+dy+e’+ 6
1+ gx + hy +iy* +jy°

EMC, = €))

T TIT, EMC, : ‘F#EKk#E (%), xi@dE (°C) (1
=x=90), y i AHAHEE (%) (5=y=<99.5), R*=0.99.
% B :a=133, b=-8.27X10", c=-6.40X10"°, d=
1.10X10™", e=-2.28X107°, f=1.47X10°, g=-1.16
X107, h=-2.42X107, {=2.54X10" j=-9.85X10"

Fiz, @) 13X 1) ERUCHETERL K
TS T 2 P Bk RBEHOEMNXTH 5, FERF
B (R 1X0.99 EEWHBEZER U, ERENR (2)
FOBFIC LIGEVWERBEOELRE XS NN, C
TTRPORT EBEBEL TRERFHO DA%
BEIRL 72,

atbx+cy+d+e

EMC, = 2
: 1+ fx+ gy @

T I, EMGC P E KR (%), xRE (C) (-10
Sx=10) .y AR (%) (7=y=97) R*=0.99. fR%L:
a=0.93X10", b=-1.47X107, ¢=1.87X10", d=
—2.35X107°, e=7.92X10° f=-1.60X10", g=-8.86
X107

3.2 [URMETF B EKE

SR EEHEKREOMIFZX (1) X Q@ ZHVL
THEH U, X Q@ ofioRFHMZX (1) TH
MLkl h, Z0OEIFFEHE02THo, TOEIF
SRR NS TR U TR TGS I B E X R
<. FHHMICE/NERERAEEBDNTZD T Table 1-1 ~
Table 1-25 DfEIZ X (4) I K> TH—MICHEH L 7z,
—#, ~10CZ FE2GERENMEN 2% 282 % 5
BFTCDOARM OFHEEFKBRE THIEZ R LTz,

Table 1-1 ~ Table 1-25 l&. R & AHFHERED & B H
ENEHALE 2D T XX AL KEEBICBT
DEMEEVHEEKETH S, Table 2 IS O % F
b L T SR E TP &k R TH %,

Fig. 1 ~ 12 {&. Table 1-1 ~ Table 1-25 D% FI/E
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Rz & T A1, EENIC BN E 8 F KR E 0
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H3., LI, Fig. 14 W ILH 5, Fig. 15 BT,
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%R L7z, Fig. 21 »5 Fig. 25 1& Fig. 13 h' 5 Fig. 20
WIS U 72 25 15 OO SR BRI RIS 35 1) 2 KU A6 T 1l
BIKRBOHIPTH %,

Fig. 26 (&. HAZEOHFXURE 1 /KEREK TH
%5, CTTRHFEDOORPDEFICMZR LTz, &
(G B /KRB L 1 15.0% (REHE(R 722 (10) 11.4%)
Th-ol, TOXKIIC, SHOT—XHMTIE, HA
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Ty (RET 4 hR) 2004) EHEREED LSRN STz,

Fig. 13 "5 Fig. 20 B X U Fig. 26 D—H 2 A 5 &,
SUBAE T 15 5 K X AL v Hh 75 S0 L R LS o LR R 1y 9
GRS CEHED 15% K0 EEOVEHANA S N,
=77 NVEEEEDS i 0 KA T B 0 5 8B T C U3 ER R Y
B EmA A S Nz,

SEOXDITHE SN Z TE PP E /KR 15%
Wk EZED SN > T=DIE., HDO/NE WEHE O
il 7% ELHR B BB O R 2 WL O £ Tk E Nk
Mo EEZ BN,

33IBEDT—Z2EDER

HARDAKM DR ERE15% &0 5 HEIE Sk Lo
F=RZEHICLTVWE ELEZDONS, RiE. R
MAEENETEEH 25 AT E UT, SR 5Kk Ry
155% & U7z (R 1935), T D%, FiEO5 T YRR
210 ~ 30 FFIC BT B EN 68 DATOKRITT —ZIT K
% ORI & R EE D S 5 Hl oD S Al -1 5 k%
RS, ZTOMEE 151% Ui (5 - BR 1971,
Table 3 & Table 4 1&. ZNZF IR, FBIC KX 5 HH0
T OME T — 2 72 I U T KU E 5 2Kk R O e &
ThHhd, FROXDICFA—EHNAI TS 2 &, RE
[ UM S O T 15.5% D 5 13.5%1c, FiEL
B CEMIHS O Tl 151% D 5 13.7% &, KIRME
PR EKRROEMEI/NE LS ko, TORRNME, H
MHIC BV TR KRR KD KT L
Tl &R L,

3ARFBERHICH T ERBREBFEESKROELL

FI T D UM AT 1 5 7K SR AE O AR R 72 SRR S T
WiEt U7zo Fig. 27 ICH KA SRBIARICE T % 1875 ~
2014 FFICTEDIRE, HXNBEOWE T — 2 (KRBT
2015) BXUZDT—2h 58 Uk &R M5 K
RERT . T OWIR BN, ZE0T AR, FTEmT,
KFHTE 4 RIBEHL TV 5, EITOB MR/
THMETH %, RERTIZHELEA, VFEHET &K TFHT
BHAEDKRITETH %, KTHT & ZE0T & Bk
3kmEENTWVAD, ZOENMIVTNE EEDHT
BB, CORME HWETIES0EIZERHSHEICHE >
T, BEREFL, HAEEIERLTETED., C
DT ERHAERRE L UEATHERIC I 2 &0l -
GIRBETFDOERD—DEEZ BN,
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Table 2. ZxHU O IRAATH 73k

TR i

1H 2H 3H 4H sH e6A 7H 8HA 9A 108 1A 12A FEY &K &b &

%
Ty 15 14 14 13 14 16 17 16 16 15 15 15 15 18 13 5
P 2 3 3 2 1 1 2 2 2 2 2 2 2 1 2 1 2
K 9 9 11 11 11 12 13 12 11 11 12 10 12 13 9 1
i 23 25 19 21 21 27 29 27 23 20 20 24 19 30 16 19
i 14 15 8 11 10 15 17 15 12 9 9 15 7 16 7 18

Table 3. %R F/KBO LR O 1935 45)

SRR (%)

i Bl R i3
1935 4 41K 1981-1995
e M= 16.9 16.7
AL 16.4 13.5
Bl 15.6 14.4
peld i 17.2 14.9
AR 16.1 145
17 19.1 14.1
R 17.2 13.8
BB REs 15.8 15.0
K 14.0 14.7
Hint 144 12.0
s g 163 13.4
hafess 14.4 —
[N 15.6 13.4
HiE 15.0 122
BIR 15.7 13.6
BV LU 133 123
KB 14.4 11.7
P - U Al 14.8 12.4
R 14.3 12.7
A 15.0 124
Fiily 15.4 12.7
JUM - T %N 15.8 134
JEES 153 13.1
fhe] 15.6 12.8
L 15.0 14.4
RE=] 15.5 13.5
R 7 1.2 12
K 19.1 16.7
=2 13.3 11.7
B 25 24
k2 SR 1935
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Table 4. ZUBACER kR0 Ll 2 G 197148)

Sl ERR (%)

Hitks B S i3
_ 1971 4F 24 1KF 1981-1995

e AN 15.1 14.9

i 16.2 152

IR 16.5 14.9

i 157 14.8

AL 15.1 13.6

N 142 13.6

HaE 16.1 15.1

e 16.5 15.7

R 17.0 15.4

i 15.5 142

E] 15.0 15.0

Bl 15.7 14.1

pEld R 16.4 143

JUR 15.3 14.1

R 15.6 13.7

it} 15.0 143

% 16.0 14.8

il 15.0 13.5

17 15.7 143

[ 14.4 12.7

BB IR 15.6 14.4

FHRE 152 13.4

it 13.0 122

Hint 13.5 1.7

Hr 15.1 14.1

i 14.2 12.8

[Eai g 15.0 143

PR 17.3 16.5

FRF 143 123

fizdc) 14.0 12,6

i 13.8 125

Ein= 14.9 124

il 16.0 14.6

IEg B 14.6 124

T 14.6 12.8

=i 15.1 12.8

i 152 134

il 16.2 15.4

/N 15.1 13.6

& 16.3 14.4

W 152 13.6

[} EHR 159 14.1

5U 14.2 124

KB 13.8 12.0

st 14.6 13.6

(ol 13.0 12,6

AL 14.0 12.4

I - pUE ey 14.6 12.6

JRES 14.6 13.0

S 13.8 12.6

L 16.0 15.0

KT 15.6 14.1

b0 152 13.8

TS 14.6 124

[T 152 12.8

LA 142 12,6

I 14.8 126

TE 14.2 13.0

Jum fhe] 14.9 12.8

(a2 14.9 13.5

Koy 15.1 13.5

iR} 14.2 13.7

[ 14.9 13.5

%N 14.9 133

N 16.2 15.6

1l 15.4 13.7

JENLE 15.7 12.9

k4 14.7 13.7

Ty 15.1 13.7

e 7 0.9 L1

IR 173 16.5

2N 13.0 1.7

B 68 68

* 30 S e TR 1971
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The distribution of equilibrium moisture content of wood estimated
using the climate data in various parts of Japan.

Shuetsu SAITO"" and Satoshi SHIDA?

Abstract

The equilibrium moisture content of wood in Japan is considered to be 15% and is based on weather and
experimental data of past years. With the increase of uninhabited weather observation points, weather data has
increased over recent years. The objective of this paper was to investigate the recent values of equilibrium moisture
content of wood using weather data from 1981 to 1995 for the entire area of Japan. Therefore, contour line maps were
used to denote the equilibrium moisture content for the entire year in Japan. The average value of the equilibrium
moisture content of Japan was 15%, and the numerical value range was 12-19%. This value did not change when
compared with that reported previously. However, the average value of the equilibrium moisture content of wood
changed to 13.5-13.7% when compared for the past year the same meteorological stations that had reported
previously.

Key words: equilibrium moisture content, contour line map, climate data

Received 9 February 2017, Accepted 19 June 2017
1) Department of Wood Properties and Processing, Forestry and Forest Products Research Institute (FFPRI)
2) Graduate School of Agriculture and life Science, The University of Tokyo

* Department of Wood Properties and Processing, FFPRI, 1 Matsunosato, Tsukuba, Ibaraki 305-8687, Japan; e-mail: shoechan@(ffpri.affrc.go.jp

|Bulletin of FFPRI, Vol.16, No.3, 2017






HEE P

To the person concerned

[ENZATZEBRFEIEN  ARARWTTE - HEARHENS AR ST ZEAT
Forestry and Forest Products Research Institute

Y

MBI FER S 2 B SETWEEEETOTEZITIY Favy,
BT & R A TN T, B, BMERTOATR, (Efe E 2R
SNeHEIE, Tl E CEKBEZEBROE L £,

Please find an enclosed Bulletin of Forestry and Forest Products Research Institute.
We greatly appreciate receiving any relevant publications in exchange.
Let us know when the name of your institution and mailing address are changed.

Officer in charge at publication section

Forestry and Forest Products Research Institute
1 Matsunosato, Tsukuba, Ibaraki, 305-8687 Japan
Tel : + 81-29-829-8373 Fax:+ 81-29-873-0844
e-mail : kanko@ffpri.affrc.go.jp

2017429 H 4T B AT IS w1653 2 (@443 5)
W OE AN BHRRATRIERERERES
% AT N ENCERCBTSIE A BARBEZE -« ElEHE AR ATFIER

T305-8687 PRI IERO XD B 1EH
Eam 0 029-829-8373 Fax : 029-873-0844

SRR - BB ATHEDRISR S
T305-0836 PRI < iFililH152-4
ERE : 029-875-6696 Fax : 029-875-6698
(©2017 Forestry and Forest Products Research Institute

KEED OERE - BT T HI5E L. MRS R 25 T<IEL,




BULLETIN eyy sy Ay i e eem

Forestry and RV RGINRECTIS
Forest Products

Research Institute

page143
3wz \?Apls ceranak&"g 1T23FAFC L D2 MR EE R (330
ﬁE %ﬁ N HUE i(EB\ /B8 RE

Acute contact toxicity of three insecticides on Asian honeybees Apis cerana
by Mika YASUDA, Taro MAEDA and Hisatomo TAKI

page147
BAERIcEITST 7 FEERERICE TS T -2 X=X
BB AN FEHAR KRR 28

A database system about study sites of containerized tree seedling planting in Japan.
by Daisuke KABEYA, Hajime UTSUGI and Takuya KAJIMOTO

page155
BRRSGHHUONCL/AE
BB THEBEREBEEZE HP EIE —F £
Collembolan fauna from Mt. Joyama, Munakata, Fukuoka
by Motohiro HASEGAWA, Yasuhiko SUMA, Shingo TANAKA and Kei ICHISAWA

page163
HAZMICHITDARMDOTURETF ErEKE
ZEE . {SH BR
The distribution of equilibrium moisture content of wood estimated using the climate data

in various parts of Japan.
by Shuetsu SAITO and Satoshi SHIDA

&?ﬁm il orr Forestry and Forest Products Research Institute
* AN :' 7P 1 Matsunosato, Tsukuba, Ibaraki, 305-8687, Japan EDER EMEOE S

UYL TERT .

FE D < [ETHIOB1FEH URL https://www.ffpri.affrc.go.jp/ffpri.html



