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Summary

1. A tree census (species and girth of trunk at breast height), litter and seed trap survey
(amount of litter and seed fall), ground-dwelling beetle census (species and
abundance), and bird census with vegetation surveys were conducted at 19 core sites.
As for sub-core sites, As for sub-core sites, Tree censuses were also conducted at 8
sites, Litter and seed trap surveys were conducted at 2 sites, and ground-dwelling
beetle censuses were conducted at 3 sites. Bird censuses and vegetation surveys were
conducted at 20 core sites and 9 sub-core sites in breeding season, and 13 core site and

6 sub-core sites in wintering season.

2. In 2018 bird species and their respective populations were estimated at 77 satellite
sites (62 forests and 15 grasslands) in the breeding season, and 59 sites (47 forests

and 12 grasslands) in the wintering season.

3. In the tree census at the core and sub-core site, the aboveground biomass of trees
increased from the start of the survey at almost all sites. According to each site, in
Aichi-akazu, aboveground biomass of forest is tended to increase from 2015 and 2018,
although it had continued to decrease from 2011 to 2014 by the Japanese oak wilt
disease in 2011. Regarding forest dynamics in 2018, the rates of recruitment, death,

and turnover of trees were within the normal range.

4. In the litter- and seed-fall trap survey conducted at the core and sub-core sites, the
amount of annual leaf fall and that of annual litter fall in 2017 was within the normal
range at almost all sites. Annual leaf fall of Yona from 2012 to 2015 was lower than
that of before typhoon disturbance in 2010 due to decreasing trees, but the annual
leaf fall in 2016 and 2017 indicated to recover. Seed production of Quercus crispula
and Carpinus tschonoskii in 2017 indicated masting-seed-production in some

research plots.

5. In the ground-dwelling beetle census at the core and sub-core sites, 6,846 adult
beetles were captured, of which 87 species of major families (Carabidae, Silphidae,
Geotrupidae, Staphylinidae), including 71 species of Carabidae, were identified.
Carabidae, Silphidae, Geotrupidae and Staphylinidae accounted for 45%, 20%, 20%,
and 10% of the total individuals, respectively. In approximately half of the monitoring
plots, the total catches of beetles in 2018 were significantly smaller than the averages

among previous years. Among the major beetle taxa, the catch of Synuchus, the



dominant taxa in warmer forests, keeps showing a nationwide increasing trend over
the monitoring period whereas Pterostichus, the dominant taxa in cooler forests,
showed decreasing trends in Hokkaido and Honshu. Carabus showed increasing and
decreasing trends in Hokkaido and Honshu, respectively. As in previous years, forest
floor vegetation cover has been decreasing mainly in warm forests. Forest floor
vegetation cover, litter accumulation and/or cellulose decomposition rates largely
varied between before and after disturbance in the forests severely disturbed by

tyhoons.

6. We analyzed investigation results of bird censuses obtained in the 2017 winter season

and the 2018 breeding season.

7. The avifauna populations in wintering seasons, at the core and sub-core sites, had
bigger fluctuations from year to year than during the breeding season, suggesting
that the fluctuation may be due to variations in the number of winter visitors that
migrate in flocks (e.g., Naumann’s Thrush and Brambling). In 2017, the biological
mass trend was much the same as usual. In 2016, the biological mass of the northern
area was less than the average year, but it was an exceptional case. Bird surveys from
2009 to 2018 breeding seasons that showed the dominant species and appearance
ratio were the same as in the past, with this exception: The dominance of Eurasian
siskin (Carduelis spinus) was ranked in the Top 10 for the second time since 2013.
The change in vegetation on the forest floor, due to damage caused by the feeding of
Sika deer, affected not only birds breeding in the bushes but also brood parasites who
deposited eggs in their nests. It is necessary to follow long-term trends in order to
determine stability in habitats. It is absolutely necessary to continue ongoing
monitoring to clarify the relation of cause and effect between the avifauna and the

vegetation.

8. The survey sites are changed every year at the satellite locations; however, it is
known that the composition of the species occurrence at the forest site has little
annual variation, and it is possible to compare the avifauna occurrence data over the
years. Meanwhile, the grassland site has a large variation due to the small number of
survey sites in a single year, and it is difficult to compare the data over a period of
years. In the breeding season, the trend of dominant species and appearance ratio
was the same as in the past. Meanwhile, the number of dominant species and the
appearance ratio are the lowest in 5 years in the wintering season, due to the limited

number of survey sites and appearance of fewer birds. For forest sites, a significant



correlation between the hierarchic structure of the flora and the species diversity of
birds was confirmed in the last five years. Five alien species were recorded in total,
including Scaly-breasted munia (Lonchura punctulata topela), which was confirmed
in Okinawa for the first time. The appearance of Hwamei (Garrulax canorus) and
Red-billed Leiothrix (Leiothrix lutea), distributed in various sites, indicate the

possibility of maintaining their populations.
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A A~ A & HEREVEBETE 0O FE B IO EIENT . PRPRAE AR BE 1 IE SRS 254 L T D fif AT %
Tole, WBEBEOEEEIIRT Y U aMmic, EOMOISEEBITER AN D EIE L
7= HEREVESERG O & E 1 OB AAE A & ffAT 3 5 BIE. BRELE 3% Ak OFFE O
A& 20 UL ERRDFEEZ RSN LT,

E DA PEMIZONT, A O RIRY) - 2ER 72 Em 2 T 572010, HEX
L O A U HEE A (EdRo GLM ISR 1T D4R (EEZAR) %) LHEEX
DFEERIR & OBfRE T Lz, EMEXOFEEHKIRE LT, &a Y OKGTEIET
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2018 A2 o> B R O R Fl IS ARSI 7, 204 (K, Bl 6, 846 ik (175 fELL E) TH
o7 (FU-4-2), AL UFECROMEERET 3, 114 IR T, RRERD 456%% b T
7o AV BV FHIRWTEWIEIZ T VB 1, 383 fEK, & o F 2 B2 1, 337 K,
NAH T VRN TR TH Y . TN LR EED 20%, 20%., 10% % DTz, b
RO 4 BHLISMT 100 EARLL B S 7o RHT 2 T x A0 F (104 fEIF) Tholz,
TOREXZE U - RIMMER REOBEIL 8T TH VY . £ ONTA I L B OREIE
NNETH-T= (FI-4-3),

AR M F B AR M OV B2 R O (R A DA L O 2. R T -4-4, [X
O-4-1 12777, 2018 FEEIIRIROKFEIT Y 725 11 1 b TH ORI B E D
R0 Dot LI A AVE (B ATHE), Pterostichus J& (772X A
V) DOWEER DR CHERRE 0T, BRE. AMNOEIEE M (BRI - B
DI+ A « KILR) | Fofkil, HEFERIZ 3 T H BEE O O BN e Em 23 5]
feERO LN, —F, FREOBRHERD 3,/ 4% 5D 5 E/NCTIE, Synuchus & (Y
YEeTXIILVEH), VT AVEL BT o B REHEEOBIME R A L T,

HFE PR AR R % O 1T 44 (58T T AR 72 0 BERE IS D T i8R o B TR
m & AR OFEFHKIR E OB E R LR, SRV A MEERD - KREDOY A &
EEHIME WA ZRT DI RONS 2otz (MI-4-2A,D-F), LML, AL
DY A N TEET L F T LB, Pterostichus J& (MR THE HEDN @) | Synuchus
B (RBEZRBRCTESEREG ) O3BICBE L X, A A BIXAEE T - AN T
Mg Pterostichus JBIZALHEE « AM & HIZPAMER], Synuchus JBIZAIN O —E % Br
X REMREIMER 2R T 2 LR Sz (KIT-4-2 D-F),

R M B R TR ORI N A T~ A DO RAEE &l U B L. REE - 5/
e - 1 X< PCTHIME R, AN SRS (B2 B - YD - R - RILR) &
R TRAE I T o o 7203, B2 HIBRRIMHINNIIRR O D e o7z (FRI-4-5, M T -4-2
B).

MR M B OFEZARNE L, IBFE & [FERICZ < OFAE X CH B AR FE A7 23 7,
ST, AR HERAOEE M B ERO Do Tn (FI-4-6, KIT-4-20), WEE - B/ D
— - HEIL - BIORTE - BB CEHEMEO MRS, A4 - Fiikil - FEETEER
PEDIR M ATRD HivTz,
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RI-4-2. BRERTHESN-FREOHCLOEAXRE (4FH - 59770y FOERH

dtimE kg g S AW | EEEES |
BlE | s |0 s s #
N[ | g | | D 5 K
HETEIEIEARS 2 Tlxln|Ele|= A
I = - - -
Ha ﬂﬁgqfxﬁ;ﬁﬁzgE;;EIJ\vadaﬁu;gE’ngﬁ?ﬁaeﬁ
T I S A B T N B G I Il 4 |R|o|&]|H k | | E| B
A I A R E - e R A e A el Kl Ll I
W4l s 8 ‘)J\ Al A ﬂi 7 x &
|| T| T | +
H|OME | MR | | MM #*
FH LR 44 177| 297| 235| 551| 232| 181| 469| 132| 43| 107| 264| 74| 96| 13| 18| 5 5/ 8 32 18] 33 10| 41| 29 3114
HLVH 1 1 1 2 1 6
IURLVH 1| 2| 46 1] 1 5 2 58
LYTF/ALVRE 2 2
BAIF /LR 1 7] 1 2 1 1 9 2| 2 1 2 3 32
AT LR 3 1 5 9
STLUR 79| 208| 174| 449| 141| 46| 219| 59| 7 1 1383
NRHIUR 16| 33| 102| 51| 132] 43| 22| 74/ 30| 6| 13 19| 9 11 12 5 117) 6| 8 701
toFaHRE 20| 59| 133| 130] 251| 260| 84| 250| 105| 20 13 8 2 1 1 1337
IIHELUE 1 1 1 1 2 2 1 9
IHRLUH 4 1 3 4 1 5 1 16) 24 2 2| 4 18] 17| 2 104
RIVAT LVR 1 1 2
FHNF/ZH 1 1
B |aAYFLUF 1 1 1 1 1 2 1 1 1 1 11
R |eA%x/aLVE 1 1
TUXRAE 4 4
FRALVE 2 2
LOTFRRALVFE 2 2
FURILIE IR 1 1
SUVLUH 1 13 2 16
EATF LR 1 1
FHOFFLUE 1 1
JILVE TR 1 1 1 1 5 1] 1 1 12
YFNUIavE 1 I
NLVR 11 1 1 1 5
VLR 1 1 1 11 1 4 2 1 2 3 19
FOALIF 2l 1] 1 4
T8 1 2 1 2 2 8
AHLUHE 120 1] 1 1 1 11 4 1 1 23
STLUH 22| 14| 21| 71| 12| 13| 27| 34| 1 4 219
2 xnrem i 1
aHRLIE 1 1
] 11 7 8 1] 4 1| 3 2l 2] 1 2 1| 81| 1] 3 114
&t 84| 392| 772| 619| 1511| 706| 354 1060| 372| 79| 166| 338| 103| 97| 16| 20 7| 12| 12| 38 34| 33 13| 53| 265 25 23 7204
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RI-4-3. FREX THESN-MREMERRBOBLOBEARK (4FH-59TT0VbDEE)

dtiEiE [tz 2] M mE | A ke
R AR #
NN | s | NN 5 >
| ERIES A E A R @
I - - - - 4
L Az m;;ﬂzﬁ;ﬁ;’;ﬁaEé;zd\-}-—i*éiﬁu:;%iigﬁ%”ﬁéﬁﬁ
|| R VI v |7l N4 |R|o|&8|F k LA
4132 B |Z | W w | £ | W | X | R
B o | o]0 |F|YV|Y B Xk | F| TR "
| o4 8 8 )J\ Al A M 7 g
W | #|T|I|T +
BE|BE | ML | G | MR (A #*®
FH LR Carabidae
Leistus F/h733LY 3 2 1 1l 2 9
Nebria EARILIETILY 3 3
YEIILIETILY 3 3
Notiophilus SYRAFHTILY 1 1 2
Cylindela RO FSOAVEED) 6 16 22
Cychrus TEhA Y LY 1| 13 2 1 17
Carabus FhAFAH LY 1| 18 6 1 21
TRSTHARA Y LY 1] 24 13 1) 22 61
RYTHLRAY LY 10| 1 1 12
YR Y LY 1 1
oaAY LY 81| 13| 143] 23] 4| 8| 18| 20| 9| 63] 14| 23 419
EXAH LY 2| 1] 20 6 29
FTAFH LY 1 1
YAgFY LY 14 1 15
A79FFH LY 6
RYYUAH LY 4]
IaFAtYLY 70 1 1] 1] 1 1 12
FHOAFHAY LY 1 1
FEOOFAFA Y LY 2| 5 18 13 7 70 1 16) 3] 2 1 88
EXon% YLy 27) 57| 49| 1] 3| 1| 14| 7| 29 188
RARALHITY 2 1| 2/ 3 1 8 8| 18 4 2 49
FANIFY LY 2
Brachinus FARYIETILY 1 1] 6 18
Trechus FoATFEIILY 2 2
Chlaenius FAIILY 1 1
ADFAIILY 3
LFEATRRITATILY 1 1| 3 5
Galerita JERYIILY 2 2
Planetes TARVADNRTILY 1 1
Anisodactylus |EATILY 3 1 4
Harpalus TFARTEILY 1 1
Nipponoharpalus|\a5 TIEI LY 1 14 15
Oxycentrus HEFHIEILY 1 1
Trichotichnus |V HYYIEYLY 1 1
AAIOYNITEILY 1 1
NRTBYYITEILY 1 1
Perigona HaXRFIIILY 1
Agonum FEEUESHTILY 2 2
Metacolpodes | HREVESAITILY 1 1
Platynus I OESATILY 7 7
Xestagonum YN EJESH 1 1
Myas FhAFRAATILY 1 2 1 4
Poecilus FAFUFHIILY 2 1] 2 5
FoFAdsLY 2 2
Pterostichus | RIVHBFHIILY 6| 50| 27| 75 65| 38/101] 9 4 375
IYIAHEFHISLY 23 1 5 1] 9| 14 53
FERAFHISLY 1) 12| 3] 3| 15 1| 2| 34| 1 72
Y/ FHIILY 2 2
YURNTFATILY 11| 40| 67| 104 166] 84| 41]185] 33 731
IYMEFHIILY 2| 4 9| 18] 1 34
rMrOFATILY 3 2 5
JaFAFAIILY 3 3
aRYFHIILY 4 1 5
IALSFHATILY 1 3 2 9l 2 35
ZwaEAFHIILY 2 4 3 9
LFEQEAHA 4 3 5 12
BhAEAFHIILY 4 1| 4] 10 19
Rhagadus B [&sp.1 3 3
Pterostichus [&sp.1 2 2
Pterostichus J@sp.2 1 1
Pterostichus J&D—F& 2 3
Trigonotoma IWARFATILY 2 10
Parabroscus TOFESESHTILY 2 10
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dtimE ] R mE | AW FEfEEE
ARSI %
NN | | | 5 N
2|0 =227 I Tlxl»|2|el® 2
[\ oo R R i = | 2
B4 % I A R R N R A 3 Ing R DTN R T e e P e e il R P Y P
- L T - S e & | R | ¥ 5 &' &/ |B =
B ||, |55 |7|7|% gz LM TR ® RIS FlElwlxlwl*lx EJEL
= T |y |y | ’ b 5 “
CI I R A I I B | x| FIF|E P o
#Hla|s|s|Y|AA * J ¥
W | # | # é |z >
| HE | BE| | B |4 #*

Synuchus RLABYYESEIILY 1] 15 1 17
XYY ESFIILY 1 1 2
$INEYAYNESZTILY 16 1 1 18
HaYXESATILY 2 2| 5| 5 4 43] 22 1| 6[120] 23| 23 320 6 7] 1| 1| 2 305
EXYXESHTILY 1 1
2YBYFESEITILY 1 2 4| 18| 20| 3| 3| 3 54
AA Y PESETILL 5/ 14| 53| 88| 31| 12| 26| 4 14 4 2| 9 1 1 1] 1 266
YRIYYYESEIILY 9 9
Synuchus @D —F& 1 3 1 5

Amara TILHAIZILVED—FE 1 1

T AHLLHDO—E 4 3 5 2 4 5 1 1 25

ST LYF Silphidae

Dendroxena AVRIETFELT LY 2 2| 1 5

Eusilpha FHESELT LY 169| 125| 347) 84| 24| 89| 27 1 866

Silpha RYESHLT LY 7 7
ESAVTLY 79| 37 49| 102| 57| 22[128] 31 505

INENYTEL Staphylinidae (KE!HFKIERE)

Anisolinus VNI ITFET NN 4 1 1 1 12 19

Agelosus FATHINNRATY 5 1 1 1
AAoRNRRNTHYY 4 4

A FERDHRNTHIY 1 1

Platydracus FHINNRAYS 2] 1] 60 1| 14 1 1 80
HIhRNRDIY 25 11 27) 18] 2| 10| 7 1 1 102
YA AZNRAI Y Bsp 1 2 2
HEAAEVFNTHIVED

Protocypus —i 1 1

Staphylinus FAZ39NRATY 3 17 20

Algon LAEQNTHIY 10 4 2/ 3 1 1 1 22

o FairF Geotrupidae

Phelotrupes | FTFEoFaH R 3 2 5
EUFaHF 9| 76| 109 309| 225| 292|170|143| 51| 26 51 3 3 1 1 2 1471

&t 53| 344| 652| 735 1317| 686(401|873|261| 77|107|319| 82| 96| 16| 18| 5| 5| 10| 32| 21| 33| 11| 45/ 33| 0| 0| 6245

T — R
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M| ME | g | M| "
EXi] V| V| ns | A|A|ns| ns | A|A|[V |V A|lns | ARBI V|V |V|V|V|V|A|ns [RE V] - -
AH LR VI V|V |V n|V|[V|V|ns |V |V | Alns| ARAB V|V |V|IV|V|V]|A|ns ﬂfﬁ']‘ v] - -
AYLUR ns | V | ns | ns|ns|ns| V|V |A|ns|ns|ns|V |ns |&B V|V|V]|ns |V |ns| Al ns|®BV]-]-
AYLUER ns | AV |V e | V|V V] = |nslns| = | -] -l -[-[-[-[=[-1-T1-1|zm -[-]-
AAAHLLER - [ns [ a[a[ V][ V] alns|ns|ns|V]ns |mm - -]V ns|V ns| alns|mmv]|-]-
ooy Ly ~ - [nens [ alalv ][ v]alns|ns|[ns| v ns|mm -[-[-[-]-T-]-T-Tam-[-]-
EAA LY - - - - = =T - T - ns[ns || v | - | -
YOI HAYLUVER - | V|ns| A|ns|ns|ns|ns|ns| - |ns|ns|ns|ns |RANV|V]|-]-|-1|ns]|~-|~- ﬂfﬁ']‘ - -1-
RS SiA LY e - - Tas (s [ v [ - [ = - T - [ -] - - Jem| - | -]~
2 ERUOFHAY LY | v s | alns|ns|ns|ns|ns| - |ms|ns|V]-|mml -|v|-|-[-[-]-1-|am -[-1]-
3 | ChlaeniusB -l - - - - - - - - - s & s | - | -
8 Myas|@ - | - - | - - | - - | - - |V |V ] - - | - IR ns| V]| -] - - | - - | - 9155']‘ - - | -
& |  FrfizdAdzny -t -Tv v - - - mmfns [y - [ - T - [ -] - [ - Jem| - |- -
E | prerostichus & V|IV|V |V n |V|V |V |V |V |ns |V |ns | A|RB| V|V ns|ns| - |V |- |ns |RA ‘ ns | - | -
& arErsa=ay T -V ns | V] ns | almm - - -[v]-1-1-]-|an[-]-]-
F Bothriopterus T J& - | ns| A|ns|ns|ns|ns|ns| A | - - | - lns| - |[&A ‘ -1 - -1 - - | - - | - [&aE ‘ - i
= Rhagadus B [& - - - - - | ns|ns| A| - - | ns|ns| ns| A ﬁfﬂ'l‘ - - |ns| - - | V| - |ns kfﬁ“‘ ns | - -
2] Synuchus & - |ns| V| ns|ns| V| A|A|V |ns|V| A|ns|ns ﬁfﬂ'l‘ Vins |V |V |V |V|A]| - kfﬂ'l‘ ns | - | -
w | wamsvvessasas| < | - | - |- |- - |- | - | lns|n| - |- |m#v|-|-|-|v| |- |- |x#-|-|-
* JaYYESEIILY - | -|ns|ns|ns| V| A A|-|-|V|A|ns|ns ﬁfﬁ'l‘ -1 - Vin |V |V | A - %55']‘ -l -1 -
2o09%ES5T3LY | - |ns |V VIV V| VIV - 05|V |ns|nslns @l V] -] -] -|-]-]-1-|=ml-|-]-
AAIAYNYESRIILY | - [ ns |V ns | A |V ins| A|ns| - |ns|ns| - | A ﬁfﬁ'l‘ - - V|-V ins| -] - kfﬁ'l‘ -l -1 -
SFLUE vialalalalalalalalv|v|v|-T-Tmm -[-|-1-1-T-1-1-1l=m-[-1]-
Nicrophorus B - -l -T-dvl - -Ivl-lvlvlvl -1 -T=m - -1 -[-1-T-1-1-1l=m|-[-1]-
Silphal® via|laa|ala|n|[ns|a|v|-|-]-]-Jzm -[-|-[-]-T-1-]-|=a -[-]-
NFNTUEKEMEMAE) | - | ns | ns | V | ns|ns|ns| V| A ns| - |ns|ns| - |®BM - | -|-|-|-|ns|-|-|om -]-]-
o FaAH ns |V Al A|Aalala[a]a[v]-ns|al[-Jmm -] -[-|-[-1-]-[ns|xaln]|-]-
Phelotrupes|& ns | V| A| A|A|A|A|A|A|[V |- |ns| &| - XA ‘ - - - - - - - | ns |&E ‘ ns | - -
toFahF ns | V| A| A A|A| A A AV -Ins | A - |®RA -] -]-|-]|-|-|-|ns|RBEns| -]~
X ns | V| A| A|lA|A|ns| A| A ns| A| V| A| V|V |V |V ns|ns|V |V | A|ns |V |V]| - -
A LR Vins| A| A| A| Afns| ns| A|A| A|V | A |V |V |V |V in|n |V | V| NA|A|V | V|- -
FHLVRE A| A A Vi ins | A|V | ns| A| A A |V | A|V |V |V |V |V|n|V|V|ns| ns| A|V] - -
FTHLOERE A| A |V |V in | V|V |V]|-| A|ns| - - - - - - - - - - - - - - - -
THAFHLVER - - | A| V| ins | A|V A | A| A | AV | A|V | V|- - | V] ns | V|V | ns|ns| A| V|- -
At YL - - | A|V|ins | A|V A | A| A | AV | A |V | V|- - - - - - - - - - - -
EAAY LS - - - - - - - - - - - - - - - - - - - - - [V ins| A| V| - -
IAFAAYLIER - | V| A|  A| A A| A A|A|-|A|n|ns| V|V |V ]|V]| - - - |ns| - - - - - -
JaFAAY LY -l -l -l -l -l -l sl sdes [ Vi ns | V|- -1 - -|-|-]1-1-1-1-1-
NI e -l v]alalalalalalal-[aln|al-[v]-[v][-[-1-1-1-1T-1-1-1-1-
4 | Chlaenius@ St I At Attt i At At et At ettt 20 Mt At Mt Mt Attt et At Mt Mt A 20 A N i
E | meash -l -1-1-1-1-1-1-1-|vV|A|-]-]-Ins|ns|ns| -|-|-|-|-|-|-|-|-1-+-
;‘% THAFAATILY -l -l -l -l -l -l-l-|-|VvV|Aa]l-]l-|-Ins|mns|ns|-|-|-]-|-|-]1-1-1-1-
C Pterostichus & VIV |V in |V |V|V |V |V | n|ns|V|ns|ns|V|ns|ns| A|ns| — v - A | A|ns| - -
2 JYMEFATILY -l -l -l-1-1-1-1l-1-1ms|ns| Vi mns|ns| - | -|-|-Ins|-|-|-|-1|-|-1]1-1]-+-
z Bothriopterus & & - | V| A|ns | A|V ins | A| A|-|-|-|ns| - | A|-|-|-|-"|-|-"|-"|-|1-I|-1-1|-
{E Rhagadus B J& -l -] -l -|-|V|A|lA|-|-|V ns|V /| A|-|-|-|A|-|-|V]|-|A|A|ns| -]~
[ | Synuchuslg - |ns | A|A| A| A | A| A | A A A |A|A|ns |V |V ins | A|ns |V V| A |- |A | A|-]|-
* INAEYYESHTILY | - | - | - | - |- | -|-|-|-|ns|Afns|-|-|-|V|-|-|-|Aa|-|-]-1-]1-1-1-
* HOYXESSISLY -l -lalalalalafal-|-[a|afa]|v|-[-|-|aln|v]|v|a|-|a[-]-]-
2/RYYESEIILY - |ns| A|ns|ns ns| A| V|- [ns|A|ns| A|ns | V| ns|-|-|-]-|-|-]-|-|=-1-1]F-+-
AAIVAYVESSTILY | - |ns | A | A | A | A| A A|A|-| A A|-|A|-|-|-|A|-|A|ns|[=-]|=-1ns|=-]|~-]-+=
STFLUE ns| Al a|a|a[alafalalv]alns|-[-[-|-[-]-1T-1-T-1T-T-1-1-1-1-
Nicrophorus &, -l -l -l vl -l v v]A|vV-|-1-1-|1-|1-1l-01-1-1-1l-1-1-1-1-
Siphal® ns|Alalalalalv|v|a|v|-|-|-|-]-]-|-]-|-[-]-[-[-[-]-[]-1]-
NRAYEH (KB RMIE) - | V| A|n |V | ns| V|V | Alns|-|ns | A|-|V|-|-|-|-|-Ins|~-|-|V]|-]-]-+-
toFaARE A| V| A | A A |A A |A A |- | AA - |V |-|-|=-]-|=-]-f=Ins|=-|V]|-]-
Phelotrupes & A| V| A A A A A A A |ns|-|AjA|- V|- T-I-1-1-]1-|-lms|-|[V]-1]-
toFAHR A|V A A A | A A A A |- | AA - |V |-]-|=-]-|-]-|=-In|[-|V]-]|-

MR AR A BE ARO[ KO 20 EER EERREILTOD Y AR 4 VAR EHDE- IR - R - OB M 4R

D
* 2018 FENENERAL LT RILBRIBIR G T T WIS Z DN ORE R,

A 2018 4EJE >2005~2017 £ DfE (P < 0.05) . V:2018 £EJE <2005~2017 4EEEOAE (P < 0.05) . ns: A==
(P>0.05),
HREIIE R ET O ARG IR G BT L DIRT DR R,

A PEIME R (P<0.05) , VA (< 0.05) | ns: 172 L (2> 0.05),
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2) BAHBHEER

a) BERUNSAATR

2017 FEEDOBAHIX, 21 D ETCIEEZIT o T2,

2009-2017 FEOMAHREICBIT 2 BHEOEBME NS A~ R E2RBhD L FIZLDE
BARE VDN DND (RIT-5-2), BIEH O BERNLERIZE L TWDH D &R, Bk
NI A R E LN TIEERI L TVWDHDO T, 29 LEBHABNTEETE 20 E 20080 ) fifk
RKIREHOE L L HIC, BN THAT 2V 7 I8, 7 NV EHREDOWERBDZ DV Lo
RN L DHENRKREINWEEZ BNLD, 2016 FEIXRHCIED A A~ 2R3 FIEE L0 D
IROTES TN, 2017 TR AR DI Y | 2016 FFENFFRIRFETZ 572 2 L
OYIEESY

FIO-5-2. 2009-2017 FEBEZHDSEDEHFIRNE. MFUF 1 RLIREZITO>TEDL
9. BNFHEDETREEA H B

A HATER HZH/ 1A T X (kg/10ha)

H1L5 2009 10 11 12 13 14 15 16 17 2009 10 11 12 13 14 15 16 17
W 8 12 8 8 19 8 8 11 13 28 67 06 10 54 24 03 12 25
PR 20 22 16 15 17 21.4 295 243 160 264
=M 15 16 14 12 16 17 17 19 20 6.0 258 224 230 230 277 174 155 290
= 28 28 26 20 26 79.1 355 292 192 424
IMEE 24 21 22 20 25 18 27 25 25 120 141 189 105 381 89 232 109 107
RESR 22 18 19 19 23 18 21 21 19 51 23 127 36 48 27 70 38 39
NI 25 27 15 23 24 19 20 20 18 106 227 108 74 242 125 237 169 257
=Y 14 19 5.0 41
kAl 23 27 11.1 28.2
XIiR 14 16 15 12 11 12 15 16 15 38 24 44 32 12 23 20 21 30
b 3% 19 17 18 20 18 18 16 23 22 35 33 104 58 82 183 92 45 106
R 15 15 6.4 47
=+ 22 15.9
[ 21 26 8.4 13.6
BAFRE 14 12 11 12 12 13 16 12 13 90 108 125 72 82 91 104 39 91
&% 19 22 16 21 20 19 19 15 14 238 156 33.1 234 247 302 228 21.1 181
=N 23 21 32.3 19.9
FFl 17 9 14 13 17 12 12 15 (7) 75 10 60 18 86 30 53 845 (1.3)
AL 14 1.7
= 18 22 115.4 39.5
Hm/X 12 14 13 15 10 13 15 20 17 32 54 46 27 28 89 63 11.0 78
@ 18 13 13.4 9.4
EERIL 14 9 6.3 9.5
HE 17 12 15.4 6.2
HEE 21 19 15 12.4
& 20 18 13 15 16 19 10 13 50 39 43 70 62 173 64 69
HE 18 21 16 19 21 17 17 16 17 126 136 56 97 84 158 81 94 243
BAERERK 13 16 22.5 20.3
BABREXH 11 14 2.7 3.6
(e 16 20 15 13 15 14 15 15 14 306 355 102 143 143 234 238 214 272
53R 17 17 13 18 17 16 18 17 18 390 304 233 200 219 225 292 226 278
X 15 13 18.1 21.8
INETRBER 5 6 3.3 65 6.5
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b) B&LHHE

B & HE O LA OV T, 2010 FENL ORI REZR LTz (RI-5-3), HER
X, e 3 RV, Y~HTT, abr7, vPavhT N7 NTT AR ELE SO DO
EEEDLLIRPoT, BEHEIZX, v UNRERICHE, 2013 FLOR, A2 EA7 10 FEIZ
Ao Tein, ZRLSNIBIE L 1ZIER CEE - 7,

FI-5-3. 2010-2017 EEBRXHADREOHBERE L VBLEED LM 107E”

20175 E 20165 20155 % 20145 E
HIRE
1 N\VTRHASRA 100.0 ay5 81.0 ay5 94.7 TaohD 90.0
2 E3KY 95.0 E3ry 76.2 YIHS 94.7 E3ry 80.0
3 YIAhAS 90.0 YIHS 76.2 NOTHSR 94.7 YIHS 80.0
4 255 85.0 o¥amhS5 71.4 2a9hI 89.5 a5'5 70.0
519N 80.0 NOTRASR 61.9 E3kry 84.2 IFH 70.0
6 A0 65.0 AN 57.1 I H 73.7 NOTMISRA 65.0
7 ho R 55.0 o0 57.1 20 63.2 o0 55.0
8 EHS 50.0 IFH 476 > amng 57.9 >ang 50.0
2= 50.0 EHS 429 hir R 57.9 EAS 50.0
IF+H 50.0 dJoaoh3 429 EHS 52.6 dJoamh3 50.0
BLE
1 E3IRY 13.6+9.1 E3kry 10.0+£8.7 E3KY 11.6+86 E3IFY 94+73
2 Aon 11.4+125 A>n0 8.3+97 Aon 87+100 IF+H 9.0+106
3 YIHS 8.3+58 TR 80+215 IF+H 75+9.1 >TavhS 75+45
4EHS 6.6+84 I+H 75105 Y¥<IHS 6.8+55 A0 6.3+84
5 TFH 6.2+86 YIHS 6.0+5.1 V) 67170 VY<IHS 5.3+47
6 >2a9h5  57%55 a55 48+5.1 EHS 6.0+£105 3535 51+54
73535 47+35 oavhI 3.9+36 oavhI 55+3.7 EHS 51+86
8 NOTRHSR 44+£55 <ED 35+7.1 a5'5 44+41 TR 50+14.7
9 YED 36146 NUTRAIR 34%49 NITMHSR 41+58 NVTMHSR  48+54
10 7kY 2.8+8.1 >ang 3.1+43 dPavhs 3.9+58 dPavhs 40+7.3
20135 E 20126 F 2011EE 20104 &
Y<HS 94.4 E3krYy 94.4 YIHS 90.0 ay'3 94.7
ay3 88.9 YIHS 88.9 ays 85.0 E3ry 94.7
E3ry 83.3 ays 83.3 E3ry 85.0 YIHS 94.7
>Ta9hS 83.3 hr A 72.2 2Ta9h5 85.0 INTRHASR 94.7
o0 61.1 ooavhS 72.2 NOTRASRA 80.0 oaohS 84.2
IFH 61.1 »oon 72.2 o0 70.0 I+H 73.7
NOTRAISR 61.1 IFH 61.1 EPZA 55.0 Ioavhs 63.2
EHS 55.6 AN 61.1 TATS 55.0 20 63.2
TR 44.4 NOTRESRA 55.6 AN 55.0 AN 57.9
V= 444 I2a19h5 444 EHS 55.0 hr R 57.9
E3kry 121+112  E3IKY 9.9+68 IFH 8.3+15.7 I+H 8.8+84
E{=] 9.8+195 A¥nO 9.8+95  EIKY 8.3+8.7 TR 7.0+21.2
U 89+7.2 YIHAS 9.3+90 EAS 6.9+13.6 YIHAS 6.7%58
A0 72+938 IFH 74+89 TR 6.1+156 E3ry 6.2+5.7
YIHS 6.1+49 ays 54+45 YIHS 5.9+6.6 ¥avhI 5.7+53
>Ta9hS 48+40 T a9hS 52+55 o0 56+7.3 EAS 54+10.8
ay3 46+42 hr R 50+7.1 NOTRHSR  45+83 A0 53+5.9
I+H 45+6.6 = bl 36%75 ¥avhI 42+53 ays 44+44
EHS 41+6.1 O35 % 34+87 a3 39+46 E{=ly/ 3.7+8.1
V= 41+84 IPavhs 33+49 WHS 2.8+84 I2a9hs 2.8+4.1

58



c) BYRRMRREBH (FILK) 0ERKR
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3) HIEHEER

a) BHRUNSAATR

2009-2018 4R OBIEHIFHEIZHB T 2 BEHOMEBKL A, F~ A %R Lic (RI-5-4),
FEEIIFIC L D2EE;EIH D ODOINLEE L Tz, N A RTOREE N RKE o
ey, BAHNZ ETiEeroTe, THUE, BHEHOREIIRDIEIV 2o ENEL, £h
LORBN—EOEETERT LDIIx LT, BAHORBBITHATEHT280£<. &
MDZEZ L > THMMRKELELTHZEICHELTNDE D EZZ LD,

& I-5-4. 2009-2018 FEKIEH D HEDELHINR

P A 4 K I3A A~ A (kg/10ha)

2009 10 11 12 13 14 15 16 17 18 2009 10 11 12 13 14 15 16 17 18
2% 27 33 30 30 34 28 28 28 31 32 53 57 55 7.7 79 137 64 106 6.0 12.1
HEE 33 27 36 32 29 25 29 31 26 27 108 6.3 100 34 5.0 49 133 56 3.7 7.6
N 26 28 24 25 29 24 23 29 28 23 264 21.7 259 152 236 11.6 17.2 19.7 11.3 8.0
N AR 20 21 24 19 22 24 23 23 21 23 6.2 58 48 7.7 21 52 7.1 82 125 79
KA 25 32 27 31 27 32 25 28 29 27 8.2 10.1 11.8 13.4 135 12.5 83 11.8 9.8 7.6
AN 30 33 28 27 32 29 29 31 35 26 9.9 17.2 17.0 10.5 159 6.7 122 98 107 9.8
vl 22 24 25 26 33 30 28 28 21 26 147 139 155 13.4 253 11.6 14.7 13.7 13.5 18.9
Az = R 30 36 32 32 28 31 27 32 32 30 6.4 11.7 79 11.1 7.6 103 6.1 9.0 9.0 9.0
KR 27 36 29 27 30 29 30 29 25 27 47 93 56 44 40 78 37 76 7.1 7.2
R 33 38 28 29 31 31 28 31 29 25 84 85 58 32 40 69 35 30 27 4.7
7Y DI 22 23 25 29 27 27 30 20 26 25 42 45 52 69 79 78 90 52 47 55
Br-DH 4 19 20 14 17 22 23 20 17 23 28 3.0 28 1.3 1.9 15 1.0 1.7 1.5 32 39
AR 23 19 22 18 22 22 19 26 23 21 88 81 136 9.7 89 79 83 6.5 12.1 35
A 25 25 20 22 17 25 17 23 23 24 157 258 84 244 6.0 11.1 86 7.1 47 47
R 23 22 16 21 21 23 26 19 17 17 258 26.9 27.9 23.3 25.0 27.2 249 17.7 25.5 19.6
FnakiL 24 19 19 23 21 20 20 21 15 74 59 52 14.0 85 11.5 10.1 5.4 9.6
/X 20 21 18 22 23 19 18 22 22 15 56 7.7 58 7.8 84 52 50 87 99 4.0
h23 22 24 23 25 25 18 20 21 23 3.9 54 40 65 81 16 42 7.8 5.0
il 22 25 20 24 22 24 22 22 22 7.6 183 55 5.6 56 11.6 9.6 7.6 126
58 16 17 16 17 17 16 20 16 16 17 17,5 22.1 19.8 19.6 14.9 18.7 21.4 19.0 19.7 24.1
[5ES) 19 18 16 17 16 18 17 17 16 24.1 225 215 142 20.6 19.1 22.7 227 26.6
KEIL 32 34 1.8 4.4
(g 31 31 23 27 28 10 27.4 3.3 20.7 27.8 28.3 15.8
KR 23 24 24 8.1 6.0 9.6
i 22 25 5.1 2.6
HHEL 26 24 24 25 27 23 20.0 33.4 41.3 35.7 21.1 46.9
=l 35 31 15.7 24.9
L 27 34 33 5.7 4.8 10.7
S I 28 28 26 8.7 11.0 12.5
PaFHR 24 32 30 5.6 4.1 6.1
EER 30 12.5
) 27 27 12.6 10.9
T B T 22 23 3.8 3.3
NCTISIN 20 16 18 1.4 1.0 1.4
/N 24 6.0
Al 25 24 16.4 23.3
KL STER 23 31 10.8 12.5
B 15 21 2.8 15.3
FAFE 1L 23 26 16.1 8.8
B 21 23 27.4 23.6
e L 16 18 13.0 26.7
*IFGHRER L 14 21 6.6 6.3
R 20 23 8.3 12.7
HEZE 26 22 11.4 7.9
SR AR 15 13 7.2 10.4
A RIS bR 14 18 11.6 12.5
[EES 15 14 21.7 24.6
AN IR AT 4 6 3.1 3.7

AL 2018 FRICE R DEHE R H - 72
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b) E&HE

HESR & EO LISV T, 2011 FENLORREZR LTz (RII-5-5), HBHR
XX, UITA R T, VBT, aFINR s EDbZ Eng, EE
EiZea KU, e T, vVav T, Y~TINRENE DL EBEho7-, 2018 4
TE AT REEERE L, AN 10 M0 BIRZ O BRI o7, S4F1F. KRB,
KR, KERREBHHOUE T A FRFAEINZT2D, e THREL, BHIZZW

AvapnbipinolbtBEZ NS,

RO-5-5. 2011-2018 FEDKEHADHERES L VBEED LG 105E”

20184F 20178 20164 20154
HIRER
1922945 93.3 NOTRHZRA 100 FES% 93.1 FEAY 92.6
2 E3RY 83.3 FEAX 92.6 oahS 89.7 AR 88.9
FEAX 83.3 2Ta9h5 88.9 NOTRHSR 862 EHS 88.9
EHS 83.3 YIHS 85.2 E3ry 82.8 oaohI 85.2
53455 80.0 ITAR 81.5 4R 82.8 VIhHS 81.5
6 YIHS 76.7 ays 741 ay5 79.3 ay'5 718
AR 73.3 E3ry 741 YIHS 79.3 E3ry 71.8
NOTRASR 733 EHS 74.1 o0 75.9 FA N1 7.8
hr R 73.3 YR 70.4 EHS 72.4 NOTRASR 718
ALY 73.3 Hh R 70.4 EPZAN 69.0 VYK 74.1
BLE
1EHS 96+88 EIKRY 85+74 E3IRY 83+7.8 E3IFY 7.9+59
2 E3KRY 78+80 YIHS 78+57 L¥avhI 6.1+45 FEAX 7.0+39
3 YIHS 74+60 EHS 66+68 FEAHF 6151 ¥IHS 6.6+57
432a9h5 70+£47  Iavhs 6641 YWIHS 6.1+56 EHS 6.6+6.0
5 FE4F 56+51 FE4&F 6.0+38 A0 6.1+78 2avhd  6.0+42
6 3535 39+29 A0 51+56 EHS 58+72 AR 41+38
7 IUYHA 36+x48 5 41%£33 43 34%34 53 3.3+29
8 hr R 34+41 HHR 34+55 AR 27+33 A2nO 33+54
9 ALY 32+48 AR 34+30 IF+H 24+47  FANLY 26+28
10 D4R 27%£32 EIYYHYA 24+38 N\VIMISR 21+32 IYHHA 26+45
IFH 26+45
20145 20134 20124 20114
FELT 100 v¥avhs 88.9 AR 92.0 4R 96.4
o¥avhs 96.3 FEST 85.2 ooahs 92.0 FEAL 89.3
AR 85.2 YIHS 718 NOTRHSRX 880 ¥avhs 89.3
a3 81.5 EHS 741 ay'3 84.0 NOTMHAZR 821
TA I 71.8 hior R 74.1 FE4+% 84.0 EHS 78.6
E3kry 7.8 ay5 70.4 YIHAS 84.0 E3kry 75.0
YIHS 77.8 E3ry 66.7 E3ry 72.0 YIHS 75.0
E A\ 74.1 AR 63.0 EHS 72.0 as'5 71.4
NOTMISR 74.1 o0 55.6 EZA 64.0 ko8 71.4
EHSh3FE 70.4 IFH 51.9 YYEY 64.0 IF+H 64.3
E3ry 1572 YIAHS 7663 E3IRY 90+71 EHS 6.2+75
TahS 60+36 EAHS 6763 YIHZ 75+6.6 YIHS 52+53
YIHS 5955 E3IKY 66166 T TavhT 70+44 E3IKRY 5.1+6.1
FEAFX 57+43 2aHhT  64+33 IFH 62+99 LawhT 48%41
EHS 55+73 FEAF 58+47 EHS 53+59 FEAF 44+45
IFH 39+68 IF+H 35+6.1 FEAF 53+40 AR 3.7+39
o0 3646 TAR 34+39 A0 50+6.1 IF+H 3.0+52
DTAR 33+33 AHHR 33+x37 54X 45+43 A0 30+43
55 30+28 435 32427 a3 45+32 IYHHA 28+44
R ALU94 30£51 AP0 31+44 IYHHA 25+46 HHR 2.7+3.0
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c) BYRRMRREBH (FILK) 0ERKR

BREFTRONA < 20EESE 7 L (K1

2014 FFPEMN D 2018 FEEE TORMAI,

A D L RAERR OFEZAIX
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d) EREHSHEOHFEMLEIL  B#OSDELD

ZHETITE /Y A RO KILIRY A R T, v HORESLCARXY 7 OR{EIC L 51
FEC T EIAICELRNA L, MEFHT2E/ B L2 ERH LTSN TN DA,
WA FTH, VHOREEFAMLTAXIZ N> T LES (RO-5-3), &L THE/NL
RKUR EFRICEZFAT 5, V74 A, a~x R YU FavpidgkIna<in,
BAEFHL2VWEERE, SEXXIe M7 3EMLTWe, U7 A ATHIFT DA b b
AFFgk SN e e oz (KM-5-4),

M I-5-3. FHROMHEDEIL (EA 2013 &F, HA 2018 &)

25 ~ -
55 R ¢ . 1 Vv Fay
; av kY
. 14 .
20 °
. 6 12 .
L ] L ] _J
15 5 10
4 8
10 °
-4 3 - ) 6 °
L] L ]
5 2 ° 4 o0
]
1 e ] 2 e
0 [ ]
- 0 o 0
2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020
s FEXF I AV s HERFZ
L]
4 [ ] 12 - 8 °
35 0 7 °
3 - o 6
8 .
2.5 o [_J 5
2 o 6 ° 4 °
15 4 3 ° °
1 . 2
2
05 1
0
2005 2010 2015 2020 2005 2010 2015 2020 2005 2010 2015 2020

B I-5-4. FHRIZETS 2009, 2013, 2018 FOEFELHD SEDEHREARBDEL
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6. HEEBRFE

(1) RAEAE

A & BFHOBIRTIX, HENKE2HRIEE B - 0 1988), 7=, MNOEAED
PEIEREIE 2336 L 7o KIZ E (Hino 1985 70 &) BEHDOZRMEITE < 22 Z A b T
%, BHUEHMORIIT, HEFESETER/AA S CTHIET 2 Z 6N TE 50, BEMEE T
RIS H L IIREECHSD, £2C, METHY ., MWICFELWIHES T2 &b FEMmA
REZ2 HIRIC X0 | BIEMNCR AR A 2 5 U7 GRE FIEOFEMIL, [EFREE V
TE3 ) ABH),

YA N OMAERBREDOTETIL, BEOARy ¥ GElX, TT 2. B
A (1) REHIE 228) 2To07FERTH 26mlU T OPFEXZHE L, HHE
BNCHER DY 2 Frdk LT, BEREIL. IR (~Z2@mBT) ., AR (HROMGEREET),
AR (1om BEET), @AE WE). @&EARE (BHAR) 05BIcnsiT, FEo
WM OWREE L, 65k (0=f47R L, 1=1~10%., 2=10~25%, 3 =25~50%, 4
=50~T75%. 5=T75%LL ) (24 F Titsk L7,

ERY A N OREABHRE CTIX, BEOAR Y b A&7 & E R TH 50m U7
OMERZHE L, KEHFHOBREMEOHIEAZ BN E LT, BERIXIZE>T, OZF
DF, ~Z FOB, HLRE, L ED 4Ky, MO BESRIC OV TITHHMER, BIA,
B, oKk 4 X5y (BFF8 X4y) 1T iTTe, BEREOMMOMWEIL, 6 Bk (0 =H4%
L. 1=1~10%, 2=10~25%, 3 =25~50%., 4 =50~T75%. 5=T75%LLL) (2%
JCREiER LT,

BTV A McBW L, HEZ A TIZOVWTHRE L, SEoMELZY Y, B, KE
IRBERT, HERRINTERT, HAREHIEM, EWIESIER, ¥ 072 A4 FITHT BEEREVD
DING 1~ TNLDNERL 2DV 7=,

(2) T30 (2018) FERERR

KREE L, a7 VA S 190FF, TV A b9 DR THEY DN EEE L TV 5 BHEHCHE
A 2 L7 (RIO-1-1),
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(3) K&t - &

KRETZRTIE, =R ORI FftEniav, TREEZFATLIY 7
A A, Y av RUVEOFEMNED L, SIS 722 i te 7 T 08 0 XA %R
HML7=Z ERHEIN TS (Hino 2000, HEF 2004),

a7 YA NO 10 FRI O AR EORREZ R Lz (RI-6-1), A& TIEL, A
[ S H072 6 BERRIZ /T CREgk L TV 5, HIICRERL TV D72, 7= & X BB A
\HEEB D272 LTh, EBORAFMEOFIZ L DXL 2ENHTLES 2 &N
MaIhic, UL, EEICIES RO EAEITFEICEDIESE N/ NEhololod, 2
DO FIETREMNEAEDOENE LD ZBND Z LN TE 5,

AR WE OB NRE TWBHIE LTI X~RB D 5, WK, EARE & Ik
L. BOEEEMICSH D 2 Enbnd, 2, WEOEARE LCLHMERIZH Y, 45
BOEE, THUTHED BEHOZICEET HLERD D,

RI-6-1. a7HA MZHEITH 10 EHOEERRFAEDHEK EBERBOIER
BAE I E DOFER O SHS DO 27/ 3 (BRI, O=HEE7RL, 1=1~10%,
2=10~25%. 3=25~50%. 4=50~75%. 5=75%LL ).,

- R EXRE

AEE 2009 10 11 12 13 14 15 16 17 18 2009 10 11 12 13 14 15 16 17 18
BE 50 50 50 50 50 50 50 50 50 44 16 22 22 20 26 22 18 24 18 20
R 50 50 50 50 50 50 48 50 50 50 16 16 16 20 18 1.8 28 26 2.6 26
M 40 30 34 32 42 50 48 46 50 50 30 22 20 20 20 22 26 24 28 18
HX<iR 34 24 28 30 46 44 50 44 50 50 46 44 24 24 26 14 24 36 32 36
KiEE 50 44 44 40 48 46 46 46 44 46 36 40 46 40 42 42 42 44 38 48
IMEE 34 28 36 34 42 38 38 38 36 36 34 28 32 30 40 36 36 32 30 30
B-OBRYFE 24 24 24 24 24 24 24 24 42 40 24 24 24 24 24 24 24 24 20 26
2adORS 50 50 50 46 48 48 50 48 50 50 18 24 26 22 20 26 18 24 14 16
A 50 48 46 50 46 48 50 50 50 50 24 24 24 26 22 22 32 22 26 26
M 24 26 26 34 34 36 40 42 38 36 28 26 26 28 32 3.8 36 32 38 32
KR 20 22 22 24 24 22 22 24 26 26 18 18 26 26 24 24 24 26
®R 06 10 10 14 12 16 16 16 14 18 18 22 22 18 26 26 26 28 26 28
BHFRE 25 24 26 24 26 28 28 30 30 26 38 30 30 26 28 26 26 26 18 22
FE 16 16 16 1.0 1.6 16 20 20 12 12 14 08 14 14 14 14
EEE 30 30 30 24 28 2.8 08 24 24 24 22 22 24 1.6
eI 10 10 10 10 12 14 14 14 16 20 20 22 16 22 22 24 22 24
M/ X 16 16 16 14 14 14 14 12 10 10 26 26 28 28 28 28 28 20 18 18
A 26 26 26 26 28 24 24 24 24 34 34 34 34 30 28 28 28 26
#® 1.3 16 16 16 18 18 18 18 18 30 30 30 30 30 30 30 30 30
LS 3.6 18 22 24 22 24 14 24 20 36 26 24 32 32 34 20 28 24
53 32 32 28 32 30 42 42 40 40 42 36 36 32 28 22 32 34 30 40 40
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Hino, T. (1985) Relationships between bird community and habitat structure in
shelterbelts of Hokkaido, Japan. Oecologia 65: 442-448.

Hino, T. (2000) Bird community and vegetation structure in a forest with a high density
of Sika Deer. Japanese Journal of Ornithology 48: 197-204.

HEFEERT (2004) S A BROTHNELELATSH. HROFKEH LT 101 O k. pp.
164-165. HARMELANH . HO

FOFTER - Bl MLDF (1988) ARMMESIAD ZHNEICEB S L5 HIN. Strix 70 83-100.
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1. AEY M FOEERR

2EK) 1000 FTOE=F Y 7 A bDH 5 Fbk - RO A X 418 & b
DD, THHYA NTIE, BT 5 I 1B OMEE Ched BEAE (B & O H)
K OEABERA (BHEHooA) 29 L T\ D,

2018AE LI, RARY A F692FT, FIRH A F170FT, FH862°FT. 20184 E A H]
IE. BRI A 49T, R A 12237, FH612 T, ICHHE AR L2 (KI-1-1), 2018
FEEOFEMRAEY A ML, BEE LIZIFR UKEET, EMSEEEREO O OE 110X 5y
LIEE AR TE TV (RIT-1-1), ZEMREZKE L= A FD S5, 100 F7 T
X, MGE THFIC K H@ITIEOC EHIFTA B L D AB 72 El2 X0, PRI ko
7o BAHNZOWTIR, BREEHICLVRAEZRETV A FBA LT,

Bm-1-1. FpL30 (2018) FEICREBZEKBLI-—BYCI ~ @ FMY A~ @ ERFH A+
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RIM-1-1. FpK 30(2018) EEREKEY (4 ~ (AL 1I0XH5", B

Al)

BfioEs 1 2 3 4 5 3 7 g8 9 10 it
e & 4 5 5 13 7 11 10 13 1 0 69
547 BE 4 2 1 2 2 2 2 2 17
#F 8 7 8 15 9 13 12 15 1 0 a8
WE#® 250 500 750 1000 1250 1500 1750 2000 &
R &k 28 21 8 8 1 4 1 0 69
547 HE 14 2 1 17
7 42 21 ] 8 1 4 2 a8

MBI REOTDOE 1 10 Ky
1 - AbvEE BCH KR 2 ARVEE P I 3 AN o AL AT X
A AN AL B AW X 52 bk (LRI 6 : AR A AP Xk
7T N EA K 8 AL Ry - DO - JUM X 9 - AR I - BiER A IR X Jik
10 /N3 T I XAk

70



2. EfgfRE

(1) REFE

—iI A MOB I B B AL BB TR 5 EIC— T, WAL, ST YA b
STHA MCHEF S GEIE, (I 379 b« 4827 ARG O R
&5,

(2) FaE30 (2018) EEREHER

AR DY | BIEHNZ OV TR, B L TWD A F D55, HAK62 73FT, FR
15 AT, B 77 T CAA 2 M L, A EIC OV TR, AR 47 20T, BUR 12 20F7, #
59 Pt Tl 2 540 L 7 (FR1II-2-1),

(3) &Et - @M
1) 55 - BRI AE

AR ETIL, 2018 EEEBSHI L 201 TR S A B OGRS R A 565 - T L7z, 22T
X, FENTICEH T 2 LI S e T — X O AW, BHRE RN fRE 72 T — X O
BN A M, BARE8IT, B4 0T, B2 (RIM-2-1) TH Y BN,
FRARA6 HT, FHR 9 25T, RIS ChH o7 (RIM-2-2), HIRE TIZT —FWMENR20 -
7oA b BEREFEICLVFAERBORERH > T2 A MIITRZEN GRS LTz, £,
TER GHER) SCHRERMTSOMEVWRH L LTH, TORENRMTH -7
Bald, T TOT —Z ZfEHTICH W GElIE, RIM-2-1 X ORM-2-200HEM 2 M) .
FAEREFIHZ OV TR, BEOFE=H U 74 11000 ZRAk - FFFHEIZ I DT & [F
BRIZ, PRIFICATOITZIEIZIE LWAHIETIThe 2 & & Lz, B&ickwT, 77
T ANREE R IR T, AR O MR 1BRELUZ E oA Aoz, =
A5 [100289 NRTTRE O], [100299 #FHH45] . [100517 HE], [100541 BRI,
BERN CTHATZHEN —HThH o722 b, TICE D=, BHIIcO VT,
BRI O —EEBIBFER LUE & 72 o 7oA Mo T2, TR HIZ DN T HEAH & RIS,
BUERFEIZN ChH o TofiEN —H ThH o712 2 E M BMITIZE DT,

HEREOE T, ST AMIC L > T, EA L EE0m Ll EO#HPH Ttk S - b &
TE»LHEA L, S0mUNTREINTZHEOAE GO DGEIT0 0 T2, EEkoT —41C
X, EED S ERE0m PN ORI TR SN2 b OO BRMITIZEH Lz, 1 FThlgS
IR, A FOER T LIRS NIERORKEREE, 5 8RS G LR
BTHW, FERICKT 2MAR Z L OEEEIL, 1000HERMZ 5 5F L72o Hbo
RRBEEBAERA LIz, 2%V, ZOFRFEROKEROEERED 5> b Kk, A~E
DS ERTERI LI ORET A SOfEEE L 725,
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RIM-2-1. FL30 (2018) FEREXREHR — &

SN sz | L0 FHEH A
acp  |REVARS WERR |55 | K | WEH | EE 34
4 TEEM | B AE e WA LiE

100018  |FEEJI dtimE | H | 1 250 14316 | 4287 o O O

100020 |FERETSE dtiEE | ZER | 1 250 14240 | 4269 o [¢] O

100035 |EHHEJII EHER | ER | 3 250 141.01 38.44 O O O

100049  [;EEILER R | HH | 4 250 139.84 | 3898 O o O

100060 |RBEROH TR | HM | 6 250 14044 | 36.48 O O O

100061  (dE3FIKE LLE KRR | HH | 6 750 14010 | 36.23 o O O

100093 |[/\EUREWL) BWR | HFM% | 4 250 13723 | 36.56 o O x

100095 [EZTFREI—R W | #FM | 4 | 1000 | 13747 [ 3658 o x  |WAEREST—B. —  |BERHTA
100098 |BIFTE IR | HF# | 5 250 13685 | 37.19 0] O O

100118 [T EmEEL IRER | FHH | 6 1000 137.33 | 3578 o O (e}

100120 |#E7 HERREnX KB | EEFE | 4 1000 13693 | 36.00 O @) ©)

100125 [dil)IRiEE FER | A | 6 250 13790 | 34.95 o O O

100129  |#ETHEEEF BHR | HFHK | 6 250 13751 34.89 O O O

100133 KBS fRIAHR BHE | HFM | 5 750 13397 | 3541 o O O
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