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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, tree censuses were also conducted at 6 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 10
sub-core sites in breeding season, and 13 core site and 8 sub-core sites in wintering

season.

2. In 2021 bird censuses and vegetation surveys were conducted at 92 satellite sites (73
forests and 19 grasslands) in the breeding season, and 67 sites (53 forests and 14

grasslands) in the wintering season.

3. In the tree census at the core and sub-core sites, the aboveground biomass of trees
increased from the start of the survey at almost all sites. However, several sites showed
temporary decreases in aboveground biomass due to large-scale disturbances
including typhoon disturbance. Both relative production rates and change rates (the
difference between production rate and loss rate) of aboveground biomass showed a
positive correlation with the change in mean annual air temperature, which suggests
that the tree growth rate and the aboveground biomass (carbon accumulation)
increased in the warmer period. Some sites affected by typhoons showed high
recruitment rates in recent years, which may indicate the recovery process from the

disturbances.

4. In the litter- and seed-fall trap survey conducted at the core and sub-core sites, the
annual leaf fall and annual litter fall in 2020 were within the normal range except for
one site. In the Otanomosutaira plot, annual leaf fall showed a decreasing trend in
recent years and was smallest in 2020 during the monitoring period. In the Yona plot,
although the typhoon disturbance occurred at 2012 significantly reduced litter falls in
the following years (2013-2015), litter falls increased and recovered to the pre-
disturbance level by 2017. Nine tree species have been found to exhibit high synchrony
in inter-annual fluctuation in seed production across distant regions. Among those
species, Quercus crispula and Cercidiphyllum japonicum showed poor seed production
in most sites in 2020, although they showed high seed production in some survey plots
in 2019.



5. In the ground-dwelling beetle census at the core and sub-core sites, 7,557 adult beetles
were captured, of which 96 species of major families (Carabidae, Silphidae,
Geotrupidae, Staphylininae), including 71 species of Carabidae, were identified.
Carabidae, Silphidae, Geotrupidae and Staphylinidae accounted for 48%, 18%, 18%,
and 9% of the total individuals, respectively. In more than half of the monitoring sites,
the total catches of beetles were significantly smaller than the averages among
previous years, and showed decreasing trends over the monitoring period. Among the
major beetle taxa, Carabus showed increasing and decreasing trends in Hokkaido and
Honshu, respectively, and Pterostichus, the dominant genus in cooler forests, showed
decreasing trends in Hokkaido and Honshu as in previous years. The catch of
Synuchus, the dominant genus in warmer forests, were significantly smaller than the
averages among previous years in most sites. The number of the species of major beetle
families were not significantly different with the averages among previous years in
most sites, while they showed decreasing trends with decrease in total catches in some
sites. Nitrogen content and carbon-to-nitrogen ratio in accumulated organic layer were
not significantly different with the averages among previous years in more than half
of the sites, although they had shown nationwide decreasing and increasing trends,
respectively, in recent years. Cellulose decomposition rates in summer showed

decreasing trends in more than half of the sites.

6. We analyzed investigation results of bird censuses obtained in the 2020 wintering

season and the 2021 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 2020, Nasu Kogen site had much
smaller biomass than the past two years. This was due to the fact that very few
Brambling were recorded. In the 2021 breeding season, the numbers of birds and
biomass were on average of recent years. However, the number of recorded species at
the Nasu Kogen site had decreased since 2019. One of the reasons for this is thought
to be the loss of the understory vegetation due to the impact of large mammals, but
bird species that do not use the understory vegetation as their habitat are also

decreasing, so it is necessary to closely monitor future trends.

8. The survey sites have 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.
In the breeding season and wintering season, the trend of dominant species and
appearance ratio of forest sites were the same as in the past. Six exotic species were
recorded, and the results suggest that the Hwameis and Red-billed leiothrixs are
distributed over a wide area on a national scale, and that their populations may be
maintaining or slightly increasing. The results also suggest that the distribution of

Ryukyu Minivets may be expanding. Continuous monitoring is required in the future.


https://en.wikipedia.org/wiki/Red-billed_Leiothrix
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2. BARIRE

(1) REFZE

HH A MTEBWTEIC Tha (100m X 100 m) DOFEX AT 2, HEXNIZAEFT L TW
HEARD YL, MEm M ENrSRBEIZ1.3mOES) TO®BREFEEN15em L EOH D EH
BRRE Uiz, MENROBICONT, M EFRAZFHI L, BfEL, £5E, £ OMiFS %
FoEk L7,

EWNCOT OO, WE L HITIIEEEBIN TED LI TIVIZ T H D0
FrN—TF =T A TEAHENES & L, GHE THEE OB L EiRIZ o
TiE, FBIZHOWTHI & IZHEI LT,

PHAERRIL, 27 A O—EOFEX TIIEE, 27 A hOZOMOFIEX K O HE=
THA NOREXTITBBLRSFEIT L L LTS,

(2) 2021 £EREFER
2021 A1, 256 VA bk 28 AER Tl 21772 (F11-2-1), WEEL/NINIFIZ. Th

SN DY A FTIE, KNS ZITT TREZIT o7, B, BHTEL TW&B)IYA K
T = 1 A )L R EGURE D D T O 3 FEH T & Tedn o7z,
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RI-2-1. 2021 FEICBRABEEZREL-Y A FRUAER—E

s =T HBIE ] SHERE B EpE
YA AERR) 847 ﬁﬁ e gff: ;; @;ﬁfﬁ .gwﬁiﬁ

MR (REAK) a7 1 1A 976" 33+ 25.9* 150.7*
M (ZRH 404 FABE) a7 1.2 10 A 1390* 37+ 28.1* 156.2*
HIME(FRY AIH) a7 0.225 10 A 252+ 4 36.9* 150.4*
HAXTIR GREERR) a7 1 9A 517+ 24+ 41.6™ 267.6*
KiEE a7 1 10 A 722 28 137.2 700.9
IMETE (21E) a7 0.25 10 A 642 23 46.2 261.8
M a7 1.2 5 A 941% 45" 335 232'
MR (TF-AXTFH#) a7 1 1A 1043 50 46 302.1
BHRE a7 1 1A 2094 37 40.7 204.6
& a7 1 1A 1562* 30" 64.6" 490.8*
HEF (ZR#8) a7 1 1H 2035 57 42.6* 264.2*
53 a7 1 2 A 2992 71 44.3* 241.4*
FUAE a7 1.05 4R 796 17 35.8 221.1
BE (L) a7 1 10 A 569 31 295 178.9
BE (£ a7 1 1A 427 18 30 209
HYDFE a7 1 10 A 915 20 34 239.6
B-DOHBTF a7 1 10 A 536 8 52.7 330.7
Rl a7 1 12 B 1269 39 71.7 4437
/X a7 0.95 1A 1580 45 63.4 389.5
ik ap) #a7 1 9 A 678 10 50.1 284.2
INERAM #a7 1 1A 3952 24 81.9" 443.6™
RIS EE# #a7 1 9 A 973 27 28 179.9
&HW #a7 1 1A 1264 44 452 2935
EE #a7 1 1A 1273 45 55.1 3735
B4 (HLEH) a7 1 10 A 1057 29 86.2 436.1
rE® a7 0.64 12 B 1014 18 55.3 248.3
E3:: #a7 1 10 B 1389 34 35.2 220.6
RILER a7 1 1A 541 34 38 251.4
(B #a7 1 1A 2182 80*° 417 241%

1 oA PHE 15, 7cm (BImEES 5 cm) LA EO#BEAFEH

*2: M COBBTHEO A F

#3: 7O AN — R T & T E D SHEE L 72t EEROHF & (- - IO EBOEF)
w4: 2021 FEET —FILFRAP D26 2020 FEET —Z(ZHSUE (G BRIE 2019 4R, 5/ INBCTIRAK 404 FRBE,

NN = NTEAR, ZNEIRA PRI 2016 AR OF — 212 3H-5<fH)
*5: /NI ANIBAEMN B DOF —Z_X— 2EFD -6 7 —Z DL S 2018 4B~ TS
*6: PHFRY A ROFTHA B IRIE 2020 FFEE72A3 WEEO I FHITITFEMEL i TERD o772 4 B 2020 4

A OEAFELTZ
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(3) SR&t - fEMT

1) &t - @A

AR D HANE, ARAROBEEAMBCESRME DL L | REEH (W) & & O
DIEBEDZALZ A D Z & ThH D, BIARITERFMTH D720 BRROFEMESTEEHRIED
ZALIFE IR IT IR, —T5 BARIIBE Lanwew, EAFHHTO KRS A
W72 EDBREEDLALD BIARDRRERSAFREZ LM EEL ETHRTE D, 29 LA,
BMORFBEFRLCEANE L, REIIIIFEEACCHES R 2 2 S E 5,

ZOXOBBUENG, 2022 F1 ARABETICY A bRl ShicARAHET -2 % b
L2 PO 3 RUTHKH L THIT 24T o 7o, ST S3, MmfEPRE 15.7cm LA E (g E
BSemllL) ol L7,

@O HBIATED SR

FIRA KB W THESH 72 D OffE AR, BOEE S (100 K H 7= 0 o HIFEE D HiFs
i) . KON FEZERE (Shannon's H) ZRD7-, SMUEDRELEZE LTz n /32 MEE]
SR RV . ENENDOZERMED TR & AP KUR & OBMR AT~ T,

@ HIOBUFEENRE

BROBU & « IRFEEEELZNT 5720, 7u A MU —X (Ishihara et al. 2015) % H
VT, s JE R R O BE s & L B O BUfF & (5 - B B OB B O ) ZHEE L7z,
BRI O I F DT — # RX—ADfE % 2 M L7z (Zanne et al. 2009; Aiba et al. 2016) ,
FEDOMBEET — 2 BRI TE R2WGEEIEL, IS 5 WIEFRE & 5 VIR FRF o P58 % 1
W, ERB BRI TERWEAIL, AEENOT R A N =AY I TREEE O HITHE
DEM EHBFREAHEE LT,

FRAEXITIBNT, 2 [BEIOFHAE M T ORISR K 2 H S ELAF S ORI A L (30
BEE) . KON, ERFEFEIC & 2 M BB T B OMSHEERE R dEE), T b0ETH D
FHRI AR 25k 72 1, FRANOHFHEFEIC L > TECLHEDOR Y 2L 3720,
AR IR S HEE U A TR O IR F B F & TR LIINE Y 2 & X 2k o
EAGHEE & L7z (Kohyama et al 2019), MIFIREGET VT LV | BIFEOZEHEE & KUR
ZEd) (2 [ O O KO FEFEN S D7) OBIRE 7=,

FAXFAEPEHE (/42) =In(Br/ Bso)! T
FAXHRIGHE (/42) =In(Bo/ Bso) ! T
FARIEAGIREE  (/4F) = FHRMAEPEBREE - FHXHE G HE

ApERE (Mg/ha/f) = Bm X A PERE
AR (Mg/ha/fF) = Bn x FHXHEICHE

15



2 (Mg/a/f) = ApER - AR

Bo: B[l RO #1 - EEAF RO (HAEHZ0) . Br: A EFHAR O BT EORT,
Bso: Hii[al> 54 Bl OFA R £ CATE L8O pi[al A2 RE AL i EEBF B0, Bn: HiE
B FEOFRELIM Y, T RiEGA EIETORKEFELE, 1Mg = 1000kg = 1k,

@ BIAROME AL E
FHEXIZBWT, 2EOFHEM CTHRE L CHER S5 ecmbl b & e o 7= B RO AGE
CHrBUMAR) LRERICET LI RO ECHE GECE) 2HEL, TOETHD
EAREL DOFERI AL 2 3R 6D 72, BifF & & [FIARIC, A X AR 0 28 bk B | 3R f D 28 bk
FEOMENE) & L TRD Tz, SIGIREGET VLD | EEEOZE L E & KR L OBfR %
Tz

FARPIMAGEE (/4£) =In (Nv/ Nsv) /! T
FARHFETIREE (/4F) =In(No/ Nst) /! T
MR LR EE (/) = FHRPINAEREE — FH%FFE 1

No : fiilEFRER O@E, Nr o SEFHER OB, Nor : fialn 64 RIFRAR £ TAEFL
TV, T AlflE) 64 EIFE R £ TORBER,

X1 KRBT Z i L7 —MoMEX (. /M7 &) 1o Tk, fifFEoZEs & LT
o7,

2) BARDZHM

FAPHARREDN D | FaEH 75 FH 183 J& 417 (Hfiff, AfE, BPCTWHALIEEZET) 0
MBS 7=, BIERED 381 FRITx L TR ICHERMEA AN 2 7= D1, WEEBE I 13k
FrEsh e ole et A M, B BIEEEICH > TREREDOZWER YA~ OFEEN BN
INTTDTH D, MEHRMEOTRE LA EHRIRIIE, AEZREOHBRFRA A (8
P<0.001, fEOEE X P=0.015, Shannon’s H: P<0.001) RHi4EEE & [FEEICHE TR
DEVHLRIZ E | Bk, il MEZEREN KT 2BMICh o7, o, 7 — X OEH,
Rl A MOl b ERRIEN R S ESERERRKRE WERY A T —2 B3 boiz 2
EC, EURAHTOS TIEE Y (HBEMRED) TR EICHRTH ELZEEx6nS (K-
2-1), ZTNETLERLL, F—KEHITBOT, FhESIESRIIM ORI X 1 71~ CHE
SRR DKL Mo T,
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AR LEEED O R B AENRD LT - 0iE, 2012 I KB 2 B R EEL = 17— 5
L BRER L, NEFRAMAE VST B L HOEX Th o712, 72 kARIZBWT
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FFHRE (C)

ERLAESHKR v HEHAIHR

FEREFEN oD EEIRFEDLILE &L FTHTRDERF

2021 HEE TR 2 S50 U 72 XICH T 5, AlEAA R © O EEELTF B OF <t £ PE
I 1.64% 1 4FE (0.6~3.0% / A7) . FHXHEHE 134 0.59% / 4F (0.06~1.6% /
) ARG (FHxHEPEHEE - FHXHBISEEE) 137 0.95 % / 4 (-0.71~2.33% /
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) Tholz, 2021 FEOFEXITEIT D 2 E TOFIAEWIR o o> SRR b 221 1%
0.65% /METoH D | 2020 FFEIZH EHEE . BIARD R IIMREMR 250V Tz, 2020-2021
O WA CHE—FR R 2R E DA DEIZ 72 > T2 DIIRBT-OH YY1 R ThHoT,

PIPIREG T T W K DT ORGSR, [IRE KT L C, FHRHERE S 136 B 72 EOFIBIRY
% (X11-2-3a; P=0.026) . AHXHAKSE MR (M 1-2-3b; P=0.062), XA
XA EREOMBRGEZ R Lz (XI-2-3¢c; P=0.010), Zi 5 OFERIT, IR VIR
F EH R ES NS5 2 L AR,
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b LW =
zZ z2
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0.0 05 10 0.0 05 1.0
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g _
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Tg 5w wama

— BROBTE
i
-10+ Rzmndiﬁonal =0.234
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%E;‘c BB X O LIZ2E OFEE B TOLEEE T, 2021 EREZ7R MG, 2020 £ L2 KA TRT, &
EOFEENT, EREXOFEFHRIEOBE 20 FMOFEHEDZELEL ORLTE, BIBIREGET WL DT
i RICH LS AR E  FEHHIICA B Cho B I D ER T, ABE TRV SICH OO Tr7,
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4) BADOEKEBRE

AAEFEI 2022 4 1 A RRER TR N7 — X ICHIREY 7R 0 3 - 7272 ik 34 M
(2019—2021 ) |ZFf# 2 =0 L7 E XIS BT DEEHEIED /T XA — X 8B LT,
TS OFHERICIT DHEMARIZ T 1.5%AETH Y | LM T 25 & ERMEIZK
ERBITAONTRZEL TWD, L LEEERZAD 1.2%/4F & P25 L CTid Ty Vil
ThY, FERXICLDIELDENKRE W (KI-2-4), FRZRTEFIERED S OFBINA LN
EWOIIRILSCERET 4.7% (2021 AR | &/ NIEEER T 4.5% (2020 &R . 5
T 6.9% (2019 FFFHERF) & K& SEEMAEN LB IZFVMEE & > TWb, HIYA
NME 2012 FIZ KB B BB E 220 TR 0 . MUWIIARIZE BGEE) S ORIEERE A 2%
LTWbEnzsd (KIO-2-4), S/ A b b 2004 I KB 2GR EE2 21T T b T
D FWIIASRILFERRIC BB ED O OREIEFE 2R L TW D REER S 5, [F 3 FMIZH
A& L- A XICE T D RITEYE) 1.4%/4E, EERZET 0.8%/4ETH Y, RCIXV il
B A FPORERICEDIELDENRKE (KI-2-5), FRIZATEFRAR D O LN K
TVOIXE LT 3.1% (2019 AR . IR T 3.5% (2020 FFFRARR) . &/ 7~ A
TART 8.4% (2020 FFHARF) Th o 70, ZAUIANTHDONEES E &R L TV D ATREMED & 5,
FERIZEAVIREE (FERIAIAGREE — ARG SE L) 13545 0.08%/4F (-2.2~5.2%/4F) T -7z,

19



EREEHEM SHRER#

o©
B
Bt
™
©
k]
it
™

Hl-meET T - /R
=28 —0- ZHFE

o
o
¢
b
g

~
1

Poeeeeeeees

2
3
FRMAE (v/%)

HEMAR (%/F)

o
L

2005 2008 2011 2014 2017 2020 2005 2008 2011 2014 2017 2020
HAEF BEF

FEILFERM (RFAMEEE Z ) FELERM (ZRK)

DR TIREHH
hyoFE

o
o
B
™
-3
o
it
™

LWL

MR S
BA1BIXT =k
BRIFA DR
/= R 2084 EE
MR T RAI08HREE
M T R0 T

=
L

BRI AXTTH
FUEW

EARELL
FEELFUS
SRR

AR

E#hi

AR

=111
AL

LI

HERMAE (%6/F)

FARMAE (%/4F)

o
L

$9099999998999944¢

2005 2008 2011 2014 2017 2020 2005 2008 2011 2014 2017 2020
REF REF

ERLEMSE (RS ZRHK) ERLEMM® (ZRM

NER

o
L
o
L

HER
528 ~0- BF-RHK

o
L
o
L

HERERIL
INEREF
BABFEHH
B

HE

£

~
1

$90444004¢

S
1

-——t®

FAMAE (/)

FIRMAE (b/6)

o
1
o
L

2005 2008 2011 2014 2017 2020 2005 2008 2011 2014 2017 2020
HAEF #

HEBATH

-2}
1

AERE

0 B

- BREMR

0= EMITATVIIYAIH
- EMENSTYATH
O EMEFFIYAIHR

FARIOAE (5/%)

N
1

.#.
2005 2008 2011 2014 2017 2020
Bk

o
1

I-2-4. FRAERIZHITHHFRMARORERINEL

20



EREEHEM

FETE (b/F)

2005 2008 2011 2014 2017 2020
HAEF

=
[
™

Hl-meET T

=24

Poeeeeeeees

FEILFERM (RFAMEEE Z )

]
B
™

DR TIREHH
hyoFE

SHRER#

2005 2008 2011 2014 2017 2020
BEF

FELERM (ZRK)

w
it
"

B0

MR 2
BAIBIXT Rk
BRIH A h i
N = R AH208HKEE
N TR A308HKEE
B SR04 BT

R (%/4F)

FEEE (b/F)

H:

BRI AXTTH
SR

EARELL
FEELFUS
MR

BEFER

E#hi

AR

LI

ETE (%/F)
RTE (%/F)

$9099999998999944¢

2005 2008 2011 2014 2017 2020 2005 2008 2011 2014 2017 2020
REF REF

ERLEMSE (RS ZRHK) ERLEMM® (ZRM

8 WHER 84 HER
535 —0- EBHRH

HERERIL
INEREF
BABFEHH
B

HE

£

$90444004¢

LR (%/F)

2005 2008 2011 2014 2017 2020 2005 2008 2011 2014 2017 2020
HAEF #

HEBATH

8- REE

0 B

O BREMR

0= EMITATVIIYAIH
64 8= TIMEATITYANTH
O EMEFFIYAIHR

2005 2008 2011 2014 2017 2020
REF

I-2-5. FRERICETHIRTEDRRIIEL

21



WICIRA

T VT X BN OSSR RIS

(ZxE LT HEIAR (1% 1-2-6a; P=0.053)

IEEREBZRIRO LN o720 00, TR (KI1-2-6b; P=0.011) ITHEREAD., HH
SHEALEEE (K -2-6¢; P=0.020) 3G B2 IEOMHBEMEZREZ R L, 2D EIT. Kk
REWHARNE ST RMME T LIRS BN 5 2 & 201,

(a)

5.04

KigiE
HEOHTE

N
&)

L

REEE

— AR
P mBWL
[} [ ]

o
[}
|

REEL
IMEERE

N
3]

1 EEREs

- BRI ARTHH
e

WERE

FRMAZOHREERE W/F)

R 2uonditional =0.067

504

1.0 05 0.0 0.5 10
ﬁHFEﬁZFf‘]m:mU)EFEﬁE?ﬁ‘ LNDRE (°C)

(c)

BAEEE (W/F)
FHRMAE - FFE

\
BRIF - A RTTH

(

KGR
Hlr-OHTFE
-10+ Rzmndiﬁona\ =0.366
1.0 -0.5 0.0 0.5 1.0
HMFHREOFEFENMSDRE (°C)
HMI-2-6. #FHMMAZE (a), ETE (b),

5.0 1
HrOBTE
ﬁt . AYDE ql ke
= Y euse \"\\: g, .
- s
FEIL ) i

H | e AR
EE . - ve
& 0.0+
=
Eg o
o Kwwm— 7 e e
125 mapen — R
S e BRTF - AXTHH

-5.0 4 Rzmndiﬁonal =0.016

0 00 05 1.0
ﬁﬂﬁsﬁq:iﬂmma)zlzfﬁﬁﬁb\ LDRE (°C)

HRAEFE
20204F Fe LART
o 20214

FAXEILEE (o) LREBDREF

’é U, B EROER L 72RO T CTOEEE T, 2021 FEEZREA, 2020 FEELRIZKETRT, &

IROELENT, K HAEXOEFHZIEDOEE 20 EFOFLHLOELL TORUL, $EE
FERITH LK AR A A B Tho I A IS RO ER T, HETRWEAI

BT VLB D
HEOWHRTRT,

22



51 R CHk

Aiba, M., Kurokawa, H., Onoda, Y., Oguro, M., Nakashizuka, T. and Masaki, T. (2016)
Context - dependent changes in the functional composition of tree communities along
successional gradients after land - use change. Journal of Ecology 104: 1347-1356.

Ishihara, M. 1., Utsugi, H., Tanouchi, H., Aiba, M., Kurokawa, H., Onoda, Y., Nagano,
M., Umehara, T., Ando, M., Miyata, R. and Hiura, T. (2015) Efficacy of generic
allometric equations for estimating biomass: a test in Japanese natural forests.
Ecological Applications 25: 1433-1446.

Kohyama, T. S., Kohyama, T. I. & Sheil, D. (2019) Estimating net biomass production
and loss from repeated measurements of trees in forests and woodlands: Formulae,
biases and recommendations. Forest Ecology and Management 433: 729-740.

Zanne, A. E., Lopez-Gonzalez, G., Coomes, D. A., Ilic, J., Jansen, S., Lewis, S. L., Miller,
R. B., Swenson, N. G., Wiemann, M. C., and Chave, J. (2009) Global wood density
database. Dryad. Identifier: http:/datadryad.org/handle/10255/dryad.235.

23



3. BE%E

(1) REFZE

x-ETRETFRE

AT YA PR EOREIT YA MIBNT, BEERL - B THE A (VF— T 7

AAr) & FEE L7z,

FERNCY) Z— b T v 7 aRRirh 25 lixE L., BXF 1A

Ze P TITET LY #— (BIAROZE, B BIaGEL L) 2RI LR, £ ORE
BAGH LTz, BIEIRE O O BRI, EROMAHEA & U CHHE & i odRiE (4 - R
fEeSE) T, B RERLFH L, V2 —oRIUT, BEEOD VYA

NS ES GRS

AFBFV =T v T EBHMELT,

MBI A R CIEARED HIHD L < T4 F T, —#¥ 1 kT

RO-3-1. 2021 FEIZVE— b+ TREERE LY A FRUBAER. BVIHAERR
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FH>CAGHYN®
FH>CATTH

FH>C AU

AL Carabidae

Leistus F/HIIILY 1 1

Nebria YEIILIETILY 1

C: FAHREQF Y LY 1 1 2

yahEERA Y LY 1

Carabus RyEAYOFH LS 1

FAIOFHA Y LY 5

G |= ==

aFAFHLY 5 2| 4|14 1 26

YA HA LY 7 3 14 2| 2| 8 4 4 2 9 55

eXynx4 LY 63 3 3 11 3 3 2 12 102

[N}

JTRCTHAARF Y LY 1 4 1] 8 8 4 1 37

FhARFH LY 20 20| 4| 8] 25 100

=)
-

RYFHAARAY LY 18] 1 1 20

VI LY 6

yaAH LY 235 25| 82| 122| 8| 2| 40| 7| 5| 69| 16/ 7| 1 619

TERAYLY 4

EXFH LY 7 4 1 12

FAAH LY 2 1

A77X%FH LY 3

SHIAY LY 1

VYA HLY 3

AANIFH LY 3 1 1] 6 11

A4 NTY) 1 1 1] 2 3 7] 3 6 25 2 1 1 53

Cychrus wEhF Y LY 1 4] 2 1 2 10

Apterodela S EEAYEEY) 36 5 41

Cicindela —J/N\>33v 1

Brachinus FARYIETILY 1] 4 15

Chiaenius AOFAIILY 3 1

TFrRUF7AITILY 2

LFEATMRYTAIILY 2| 2

Planetes ARV RATNRTILY 2

Anisodactylus  |EXTILY 1 1 2 1

Nipponoharpalus|I\NaA% TIAEY LS 2 4

Trichotichnus |44 7B Y¥YTEILY 2

Pentagonica ARV TIILY 1

Limodromus YIh/AESHTILY 1

Xestagonum YN EVESHTILY 4

Myas FHARAATILY 2 5 1 1 1 10

Pterostichus IYINAEFAIILY 53] 2| 7 1 1 10| 6 80

RIWHSFHIILY 1] 41| 57| 98 127| 31| 46| 9 1 411

SYv/aFATIILY 1

FrIILFHIILY 2| 3] 20| 12| 15| 25| 1| 11] 22 111

YURNLTFHATILY 19| 24| 166|194 229| 213| 160|206 123 1334

IYFEFATILY 2| 5 5 1 2 15

R—YFHIILY 2

ShYFAHISLY 3

SYRFHIILY 2

FroFfidsay 1.6

potAFATsLY i

YaRYFAHISLY 15 15

ZyaAgEAFATILY 1 5 1

LFEAEAFATILY 3 1

AAAEAFAIILY

FHIAZLY Bsp.1

Stomis FNFHIILY

Pristosia RYESFIILY

N [= N [= o

Parabroscus IhIFEFESHTILY

T — BB

35



wI-4-3. (FE)

it _ [tz ] E mE | A e
ElE w2 e s B
IN| | s | | 5 >
AR R % |2 I s |a ®
I el il h - h|t -
Ba Az ﬂﬁ%lﬁﬁ;ﬁ25Eé;;d\?—ﬁ‘vwiﬁgz’g?gg%ﬁﬁﬁﬁ
EE#Em432‘177;§§¥mlll4;‘ﬂ0}$éﬁiﬁfuxm ;;%XB
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W B | M| | MM #"®
Synuchus SR ESATS LY 2 2
RILAZYYESHTILY 12 4| 6 1 2 25
EAYEYYESATSLY 1 1
SSNEYAYNESHTILY 26 2 28
IRYYESETILY 11 4 1] 3 10| 23| 54| 18] 10 1 1 3 3 1 133
EAYYESETILY 3 3
V= > 4 1 5 5/ 1 3 7| 22| 6| 6 5 7 72
FAH/AYNESEITILY 1 2] 15 2 1 1| 8 1 1 1 2| 2 37
FTHYYESLTILY 2 2
BrYFYNESETILY 1 1
BoYDYYESEIILY 1 1
Amara TILHBIZI LY Bsp.1 1 1
TIVHBIZI LY Esp.2 1 1
] FTHLLHO—E 5 1| 4 1 3 1 15
ST LR Silphidae
Dendroxena AYRIESESTLY 1 1
Necrophila FHES BT LY 2| 111]115] 236] 202| 3| 10 68 3 750
Silpha RYESBLTLY 50 50
ESAVTLY 8| 39| 44| 160 126| 26163 10 576
Nicrophorus EXEVVTLY 2 2
IYRVELITLY 3 1 1 5
INFHYTF Staphylinidae /\#HITHFE Staphylininae
Othius FHINKRYNIATS 1 1 1 1 1 5
Amichrotus ARILINRDIY 1 1
Anisolinus VN TFES NSNS 2 1 1 4
Philonthus IRAQAHSSNTNIY 1 1
FIFAIALITNRNIY 200 1 21
YARCAFTINRNIY 1 1
AHLSNFHIVED—E 1 1
Agelosus TFHANANEQFANTAGU | 4] 1] 1 3 1 1 11
90/ SERF A NFAY 3 ,
v
Aulacocypus FERYARYYAENRHIY 1 1 2
Onthole HENRHIY 1 1
Platydracus FHINRHYAF X NN 11| 24| 42| 30 2 1 110
HIARMHIAF ZNRDIY 54| 46| 46/ 40| 1| 8 14 2 211
rHYFARNTHI Bsp.1 2 2
HESAEVFNIHIVED
Protocypus _ 1 1
Staphylinus FAZ39NRNIY 23 1] 25 49
Algon LREQANRHIY 2 4 20 6 6 1] 1] 2 2 44
o FaH % Geotrupidae
Phelotrupes |7}'7}'t>7‘3ﬁ7~ 3 3
e Fan+ 4| 64|155/198| 478| 186 92| 110 38| 36 16 1 1378
&t 43| 256| 869 794 1505( 1151|400| 645 397|183( 111/ 196| 62 28| 33| 40| 12| 14| 13| 8| 14| 11| 2[ 30| 14| 0 0| 6831
T =R
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278 VIV A A A A A |V A |A| V|V |V |VIRH|ln |V |V |ns |V |V ns | V[V |V]-]|-
FHLIH VI V| A|A|[ns | A|A| V| A A [V n |V|VIRH|n |V [V | ns |V |V ns |V V| V] -]~
FHLURE VI IV| A|A|[ns | A|V |V | A|ns |V | ns | V|V |RH|ns|ns|[ns|ns|ns|ns|ns| V[V V]| -]~
AHLLER ns | Vi ins | A|lns |A|V |V | A|ns|ns| - | - |- |&®A -|-|-]|-]|-[-]-]-|-]-]-1]-
AAAHLLER - | - | A|ns|ns | A|ns | V| A |V |V ns|ns | VIRA| - | -|ns|ns|ns|V|ns|V|IV|V]|-]-
satYLY -l -[alns|ns|alns|v]a|v ]|V ns|ns | vi]mm -[-]-1-1T-1-1-1-1-1-1T-1-
EXAY LY - fem - -1 -T-T-T-[alv|v|v]-[-
IaFAF Y LVER - | V|V]|ns|ns |V | ns|ns|ns| - |V |V |ns|ns ﬂfﬂﬂ‘ ns | ns| - | - | -|Ins|-| -|-|-|-1]-
IaFHAY LY -l -l -l -1l-1-1-1-1-1-1-]-Ins|ns|RBlns| - | - | - | -1 -|-|-]1-1-|-1-
2 a0+ HA Y LY - | V[V ns|ns |V ns|ns|ns| - |V |V |V |- IRE| -|ns|-|-| -1 -|-|-]1-1-|-1-
g FAIILVE -l -l -l -l -l -l -l -l -l - ms| - - x®@ -] -] -] -|-]-]-|ns|mns|ns| -] -
1 | Mvas@ S I A I It et et et et V20 NN Ml A kfﬁ']‘ Vins| - |mns| - |- -|-[-]-1]1-1]F-
& FHhAFRFATILY Sl -l -l s | - - - &RA YV ns| -|ns| - |- | -] -|-]-|-1]-
B | yfidsavm vV|v|iala|la[a|a[V]|a[V ] ns|ns|ns|V|&Ans |V |ns|ns|-|V|-][V|ns[ns]|-]-
g AYMEFATILY -l -1 -1 -1-1-1-1-1-|Vns |V ns | VI®HA -|-|-|ns|~-|-|-|-|-|-]-1]-+-
-3 Bothriopterus T & - | A| A|A|ns | A|ns | VIA|-|-|-|ns| - &®A -|-|-|-|-1-|1-|-|1-|-1-1-+-
)i 4 Rhagadus B & - - - | A| - | A| A|ns| - - |ns|ns|ns| V Q'E;'Ell‘ ns| - | ns| - - | V| -]V |ns|ns| - -
E YYESHTILVE - | VI[VI|VI|V|V|V|V|V | A|ns|ns|ns | V az;'iu\ Vi ins |V ns | V|V ns| - |V ns| -]~
g | wtisvvessasay| - [ - |- [ - [-[-T-[-[-Taln[n|-[-[r@[v|-[-[-[n]|-[-[-]-T-]-]-
* YOYYESEIILY -l -lvlvln|[v]v]v]-Taln]ns|ns|[v]|zs| -[-[v]ns|V|[V]n|-|v[-]-]-
9/0YYESFTILY S| V|IV|V|V |V ns|ns| - |ns |V |V ns|ns |REIV|-|-|-|-1-]-|-]1-1-1-1-
AFYAYNESEIILY | - |V |V |V |V V|V I|V|IV |- |V |A|-|ns |[®BA -] -|ns| - |mns|ns| - |-|ns|-]-1|-+-
SFLR Vins|[alalalalalns|alalv|[v]n| - -[-]-1-1-1-1-1-1-1-1-1-
EVUTLVE -l -l -]-|vV|-|-|V|-|n |V ns|ns| - |&BE -|-|-|-|-]-|-|-|-|-1]-1]-+-
Silpha [& ns | V| A| A| A | A A | A |ns| A| - - - - | &E - - - - - - - - - - - -
NIHIER A|ns | A|A|A|A|ns |V | A|ns |V ns|ns| - |RBE - |-|-|-|-|VI|I-]-|ns|ns| =]~
o FaHRE V| V| A| A|A| A | A A|ns|ns| - |ns|ns| - Q'E;'Ell‘ -l -1l -1-1-1-1-|1Vv]-1lns|-1]-
Phelotrupes & V| V| A|A| A| A| A| A|ns|ns| - |ns|ns| — Q'E;'Ell‘ - - - - - - - | V| -|ns| - -
tUFaH V| V| A| A|A| A | A  A|ns|ns| - |ns|ns| - |&R@l -|-|-1]-+- -l -1 -1V -|ns| - |-
i VIV | A| A | A | A |ns |V A A|A |V AV |V |V|V |V n |V |V | A|ns |V |V ]-]-
FHLUH VI IV| A| A | A | A |V |V A A|A |V n |V |V |V |V |V n |V |V | A|ns |V |V ]|-]-
FHLVRE ns | A| A| V|V | A|V| V|  A|A|ns |V |  A|V |V |V |V ns|ns| V|V | A|ns|ns|V]| - -
FHLVER ns | A| V|V |V |V |V |V]|-|A|ns| - - - o e - - -l -1 -] - - - -
AAAHLER - | - | A| Vi ins | A |V ns| A| A | A|V | n|V|V]|-|-|ns|ns|V| V| Alns|ns|V]| -]~
yaz L - - | A| V| ins | A|[V | ns| A  A| A |V n |V ]|V]| - - - - - - - - - - - -
EAFH LY -l -l -l -l -1l -1-1-1-01-1-1-1-1-1-1-1l-1l-1l-1l-1l-|A|ns|ns|V|-]-
IOFHAY L ER ~|Vins | A A A | A A|A|-Ins|ns|ns | V|VIV|V|-|-|-ns|=-|=-]-|-]=-]-+
IaFHAY LY -l -l -1 -l-1-1-1-1-1-]1-1l-Inm|Vins| V| -|-|-|-1-1-1-1-1-1-1-
% aYaFHFH LY - | Vins| A| A| A A A | A|-ns|ns|ns| - | V|- |V|]-]|- -l -1l -1 -1-1- - | -
£ | 7TAISLVE -l -l -l -l -l -l -l -l -l -l -dms|-l-1-1-1-1-1-1l-1-]-|ns]|mns|ns| -] -
E | masE -l -l -l -l -l -l -] -lv Al -]-1-|ns|V|V|-|A|=-]-|-]-]-]-]-/]-
R I e = =TT -Iv al-T-T-Jmlvlv-lal-[-[-[-1-1-1-1-
| FATSLVE V|V |V ins| A|lns|ns | V|V |ns |V |V |V |V |V |V |V ns |V |-|V|-|ns|[ns|[ns]| - -
= IUPEFATILY -l -l -l -] =l-]=-1-1-|Vlns |V ns|ns| -|-|-|-|V|-|-|-|-]=-]-]-]-
| pothriopterus IR s alalalns|v]v]al-[-[-TJTn|-Tal-]-1T-T-T-1-1T-1T-1-1-T-1-
1{; Rhagadus B & - - - | A| - |ns| A| A| - -~ |ns|ns|ns|ns| - | V|- |ns| - - | V| - |ns|ns|ns| - -
A | YYESHISLVE - | V| A | A| A | A|[ns | A|A A A n | AV |V |V |V |V N |V |[V]|ns|-|V]|ns| -]~
e RVABYVPESHTSLY | - | - | - | - | - | -] -|-|-|A|Ajns| - | -|-|V|-|=-|=-ns|-|=-]-]=-]-]-1]F+
* JAYYESETILY | -Ins|nslns|ns|ns|ns| -|a|alns|ns|V|-]-[-[v]ns|Vv|[V]n|-|Vv[-]-]-
I/0YYESFTILY - | V|V |V |V |V | n | V|- |A|n |V | A|ln |V |V |-|-]- -l -1 -1 -1-1- - | -
FAAOOYNYESHATILY | - [ns | A | A| A | A | A|A|A| -|ns| A| - | A| - - - |ns| - |ns|ns| - - [ns| - - -
STLVE ns | A| A| A| A | A |ns|ns| A| A A ns | A|-|ns| - |-]|- - - -l -1 -1- - - -
EVITLVE - - - - | V| - - | V|- | A|A| V| A|- - - - - - - - - - - - - -
Silpha |8 ns | A| A| A| A | A |ns |V | A|ns| - - - - - - - - - - - - - - - - -
NFAGVER ns|ns | A|ns | V| A|V |V | A|ns|ns|ns|ns| - | V]| -|-|-|-]|-1V|]-|-|ns|ns| -]~
o FAH TR ns | V| A|A|A|A|A | AA|V |- |AA-VI-]-]=-]=-]=-|=-]=-|V|=-|ns| -]~
Phelotrupes & ns | V| A| A| A| A|A|A|A|V|-|A|lA|-|V]|- - - - - - - | V| -|ns| - -
oFAHT ns | V| A|A| A A A AA |V |- AA-|V]-|-]-]-]-|-]-|V]|-|ns]|-
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2) BAHBEEN
a) BHRUNIATR

2020 FEOMAIIX, 17 V1 N THEEIT/2 o772, 2009-2020 4 OB HFHA I3 1T
5 BIEOREB L O, A~ ARk Lz (RI1-5-2),

a7V A FOINETORERERD & A A~ RIFIELTRRE VD, Bz, ESR
1% 2019 4E £ D 20.8km/10ha 7> 1.8kg/10ha & AJH L THV | E24E L AT, 770
INSUMEE 2> TV, ZHUE, 7 FNUVFEANZEA RSN o Tle e o7, %Rk
T2 EICHRICT NV BEITEREROFELEHNRE L, 2B A~ RAOEEHE H725 L
Tu =,

FIO-5-2. 2009-2020 FEBZHADFEDEHFINR

M HTEH

v 2009 10 11 12 13 14 15 16 17 18 19 20
551 8 12 8 8 19 8 8 11 13 12 11 8
=K 15 16 14 12 16 17 17 19 20 15 12 17
BFEL 28 28 26 20 26 25 26 33
IMEE 24 21 22 20 25 18 27 25 25 24 26 22
MESR 22 18 19 19 23 18 21 21 19 16 21 17
M 25 27 15 23 24 19 20 20 18 19 22 23
KR 14 16 15 12 11 12 15 16 15 17 16
2 3% 19 17 18 20 18 18 16 23 22 27 22 21
EE 21 26 23
BrRE 14 12 11 12 12 13 16 12 13 12 17 18
&% 19 22 16 21 20 19 19 15 14 15 10 17
H/X 12 14 13 15 10 13 15 20 17 19 16 20
% 20 18 13 15 16 19 10 13 15 12 11
% 18 21 16 19 21 17 17 16 17 16 16 18
'TX 16 20 15 13 15 14 15 15 14 13 16 14
5 17 17 13 18 17 16 18 17 18 16 15 16
xR 15 13 7

R EA/ N A< R (kg/10ha)

Y% 2009 10 11 12 13 14 15 16 17 18 19 20
e 28 67 06 10 54 24 03 12 25 21 08 02
=K 60 258 224 230 230 277 174 155 290 194 52 52
BFEWL 79.1 355 292 192 424 286 234 353
IMEE 120 141 189 105 381 89 232 109 107 117 185 70
BESR 5.1 23 127 36 48 27 70 38 39 117 208 18
NI 106 227 108 74 242 125 237 169 257 541 165 222
pNIIPN 38 24 44 32 12 23 20 21 30 9.1 41
23 35 33 104 58 82 183 92 45 106 245 87 52
[E51E3) 8.4 13.6 14.9
EHFE 90 108 125 72 82 91 104 39 91 18 78 79
&% 238 156 331 234 247 302 228 211 181 231 252 19.1
/X 32 54 46 27 28 89 63 110 78 91 56 156
% 50 39 43 70 62 73 64 69 135 65 3.7
HE 126 136 56 97 84 158 81 94 243 165 67 52
'TX 306 355 102 143 143 234 238 214 272 203 219 218
5 390 304 233 200 219 225 292 226 278 204 168 200
i 18.1 21.8 6.6
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2¥avhS 83.3 as's 70.0 oavh 89.5 oavh 714
oo 61.1 IF+H 70.0 E3kry 84.2 NTRASRA 61.9
IFH 61.1 NOTRASRA 65.0 IF+H 73.7 TENT 57.1
NOTRASR 61.1 Ao0 55.0 o0 63.2 A0 57.1
EHS 55.6 SOMNT 50.0 Sans 57.9 I+A 476
7k 44.4 EAS 50.0 hr R 57.9 EHS 42.9
D7 44.4 = DALYy k) 50.0 EAHS 52.6 ITavhS 42.9

BLHE
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E4=p) 9.8+195 IFAH 9.0+10.6 o0 8.7+10.0 o0 8.3+97
TR 89+72 Pavhs 75+45 IF+H 7591 ! 80+215
Aon 7298 o0 6.3+8.4 YIHS 6.8+55 IFH 75+105
YIHS 6.1£4.9 YIHS 5.3+47 TR 6.7+17.0 YIHS 6.0%5.1
2aohI 48+40 a3 5154 EHS 6.0+105 a55 48+51
a75 46+42 EHS 5186 oPavhS 55437 oPavhS 39+36
IF+H 45+6.6 7R 50147 as's 44+41 Ed=y) 35+7.1
EHS 41+6.1 NOTRASR 48+54 NOTRASR 41+58 NOTASR 34+49
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2aohI 80.0 IF+H 84.2 a3 77.8 a55 64.7
o0 65.0 ay's5 78.9 hr A 66.7 IF+H 64.7
hir X 55.0 hir R 68.4 EHS 61.1 Aon 64.7
EHS 50.0 EHS 57.9 P2 61.1 AN 58.8
oans 50.0 TATS 52.6 JLIESF 55.6 EHS 58.8
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IFH 6.2+8.6 oahS 7.0+49 YIHS 5239 YIHS 6.0+55
2aohI 57+55 Ao 54+6.6 IFH 47+59 EAS 6.0+13.7
a75 47+35 ars 46+56 NVTNASRA 46+71 a5'5 4152
NOTRASR 44+55 NOTRASR 44+63 EAS 43+10.0 NOTHAZR 41+6.6
E4=p) 3.6+14.6 AHIL 4099 a3 34+33 <ED 35+88
7k 28+8.1 EHS 34+4.1 <ED 3475 NTNAS 29+83
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d) BEAHOSHEORELEL

FEFEIZOUVNT, 2009 F0 D OEEBZEC AT -5-3 IZF LTz, ZHETIE, £<
D DOWTIHERN 2 < VY EXIREUMEICEH D Z &3 Dh > TV, RO
BRICED . NS OFEIZOW T HIEREMA T T&E 72, /LU B X F|E 2018 4 & 2019
FEOFLEID L 0o TeTed, —RERITBAEI TIX7R < 22 o TV 228, 2020 FEORE R E
MENT=Z L2 X0 FERER & 2o Tz, a T IXMER SR S, o0
BN H DA b bd 203, BN DT A LD T-m PE k5 O CRUME RIS 5 72
., EEEFHTHREDEA LTSN, 220, ZRETH 2015 FEIC—ERIET S
RETEBUCRERERNHLHOT, KOVRMICHE2E=4) 7T LT Z &R
EECTHD, £7o. 2019 FEITHIMMERNICH -T2 Y = 7 B T I3 235880 H 7z <
720, b3 RUITHEERBMER SR SN, 72720, 3 FYIEEZ#YIKL TR
0. WAL OISR S /e 2 2 FRetE b & 0 . B AT LER S
%o

1.5 4 3.0 1 tj]a( n=14)
1.0 2.0 1
0.5 1.0
YIS (n=16)
3.01
207
‘IT 4
§ 1.07T
S vPaghs(n=11) 047 E3IFY (n=17)
ﬁ T T T T T T T T T T T
Jm 2.0
& 151
®
B o+
0.5 0.5 -
IF4H( n=15) 22985 ( n=12)
1.5
1.0
10T
0.6
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%21 2mn3 (n=11) | MUESF(n=10)
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MROMEAEEFE RO HEE A, T D Z DEBIXFEZ/ R ROH BRI | AL VB B0 N L
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3) HIEHARESEER

a) BHRUNIATR

2021 FEOBFEHIZIL, 30 14 N TT —H Z W L7, 2009-2021 4 OBFEHFA A
B2 EEHOBBMONA A~ A &R LT (RD-5-4), BEITFICLLI2EBEIH L OO
22 LT, NA T RIANATT FH T ARLT A8 b 72 ERAO B RIOEEN
TR SIND BOFERO R ENEET L7000, ORLBNRRE Do 72 AN L& Tid
<EEL TV,

7e7E L, EGRE, T8, BENBAEMICH YD ZIVE T TR MERERN D22 72
STy NAFZALAEEOTE TITFAFEW A & 757273, 2019 4, 20 FlID o7,
THRA ) VDT T EMAENGRL o lORTO—REBEZLENDLN, FEMES
ARBREL L TWARWVWEBELED L TEY, S%OHBEZERT IMNERS D,

FI-5-4. 2009-2021 FEFIEH D SEDRLFIKR

B
FAHE 2009 10 11 12 13 14 15 16 17 18 19 20 21
BEH 27 33 30 30 34 28 28 28 31 32 32 31 30
AE 33 27 36 32 29 25 29 31 26 27 24 26 25
=M 26 28 24 25 29 24 23 29 28 23 27 27 20
HX<iR 20 21 24 19 22 24 23 23 21 23 24 24 20
KiEE 25 32 27 31 27 32 25 28 29 27 27 32
IMESE 30 33 28 27 32 29 29 31 35 26 30 24
NI 22 24 25 26 33 30 28 28 21 26 24 26 24
MEER 30 36 32 32 28 31 27 32 32 30 26 26 23
RUER 27 36 29 27 30 29 30 29 25 27 28 25 30
B 33 38 28 29 31 31 28 31 29 25 29 28 29
Rdnb 22 23 25 29 27 27 30 20 26 25 28 26 21
B-OHATE 19 20 14 17 22 23 20 17 23 28 22 22 21
BAFRE 23 19 22 18 22 22 19 26 23 21 18 21 21
=f5 25 25 20 22 17 25 17 23 23 24 24 22 26
LEX 23 22 16 21 21 23 26 19 17 17 13 13 15
Tl 24 19 19 23 21 20 20 21 15 15 18 17
/X 20 21 18 22 23 19 18 22 22 15 21 19 18
& 22 24 23 25 25 18 20 21 23 19 21 23
HE 22 25 20 24 22 24 22 22 22 22 23 24
5B 16 17 16 17 17 16 20 16 16 17 15 16 16
=TE 19 18 16 17 16 18 17 17 16 15 16 18
iR 31 31 23 27 28 10 18 36 30
BEWL 26 24 24 25 27 23 24 26 22
FHII 25 24 31
KL ST Bk 23 31 27
FHEW 15 21 18
HE 20 23 20
BAEBERMK 14 18 17
[iiE S 15 14 16
MNERAM 4 6 6
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FO-5-4 DI=x
INA A< X (kg/10ha)

FAHE 2009 10 11 12 13 14 15 16 17 18 19 20 21
BEH 53 57 55 77 719 137 64 106 6.0 121 94 102 111
AE 108 63 100 34 50 49 133 56 37 76 20 20 25
=Nk 264 217 259 152 236 116 172 197 113 80 79 45 38
HX<R 62 58 48 77 21 52 7.1 82 125 79 128 82 14
KIEE 82 101 118 134 135 125 83 118 98 76 6.2 8.2
IMEE 99 172 170 105 159 67 122 98 107 98 10. 8.3
NI 147 139 155 134 253 116 147 137 135 189 183 142 153
MEER 64 117 79 11.1 76 103 6.1 90 90 90 74 67 90
KR 47 93 56 44 40 718 37 16 1.1 72 74 56 99
B 84 85 58 32 40 69 35 30 27 47 11 6.7 43
hynF 42 45 52 69 79 78 90 52 47 55 80 78 10
Br-OBAYTE 30 28 1.3 1.9 15 1.0 1.7 15 32 39 72 56 40
ZHKE 88 81 136 97 89 79 83 65 121 35 83 59 63
B&E 157 258 84 244 60 11.1 86 7.1 47 47 101 33 47
rEx 258 269 279 233 250 272 249 177 255 196 222 225 284
Tl 74 59 52 140 85 115 10.1 54 96 238 89 15
/X 56 77 58 78 84 52 50 87 99 40 113 82 55
b3 39 54 40 65 8.1 16 42 78 50 27 48 6.0
HE 76 183 55 56 56 116 96 76 126 116 99 133
538 175 221 198 196 149 187 214 190 197 241 250 189 182
S 241 225 215 142 206 191 227 227 266 174 214 256
iR 27.4 33 207 278 283 158 125 188 269
BEWL 20.0 334 413 357 211 469 230 337 403
=M1 16.4 233 22.7
PNIIp &S 10.8 125 8.4
FHW 28 15.3 19.4
HE 8.3 12.7 8.2
BAEBERMK 116 125 18.7
[iiiE S 21.7 246 21.4
MNERAM 3.1 3.7 7.0

58



b) B&LHTE

HELR LB S E O EAFEIZOWT, 2014 FENLOREREZ R LT (R1-5-5), HBLE
FELFR, NI MITA, EI RV, UL R AT, ¥ VavuhT, aFITNn iz
55 Z ENENN, 2012 FFE TIEY 7 A ADNERLI b mA > 7203, WEFEEE 3 KU
ERCAD 2 ENZ< oo TETW D, BEEIZEARY AT, ¥ VavhT Y~
IR AR ED D ZENRZ, BT T OESEIE, FIEREYNE 1AL 2 (AL O@NENL T,
2012 FELIEEOCNANL AME L 722 0 . 2018 4F + 2020 I IZNANL O [RIFE A ASFR D B 7223,
2021 X ONERL TR, BEES 5.1 L{Eho7z, 2018 FITRFH A b, 2020 1%
HHEEI A NE, B DT OZNEGRMEDT A MG TN, AMEIDNER, BAE.,
REBELRY A P THESNZZ L —REBZ LN, SHOBIAICHERTILERD D,

RIO-5-5. 2014-2021 FEDFIEHDOHEER (MRS A b -HBEH RUCBEED LA 10 (LURADE
EEE, LU EGLIENOIRICHE AT, BEEFTHEFERE,

20144 20154 20164 201748
HIRE
FESF 100 FESF 92.6 FESF 93.1 TSR 100
a9 hI 96.3 4R 88.9 a9 hI 89.7 FEAY 92.6
AR 85.2 EHS 88.9 NOTIASR 86.2 Vavhs 88.9
a3 81.5 DLVl 85.2 =[N} 82.8 YIHS 85.2
VA 77.8 YIHS 81.5 DTAR 82.8 D4R 815
E3ry 77.8 a5's5 77.8 a5'5 79.3 a5'5 741
YIHS 77.8 E3ary 718 YIHS 79.3 E3ry 741
EDZAN 74.1 FA Ny 71.8 A0 75.9 EHS 741
NOITRHSR 74.1 NOTRHSR 77.8 EAS 72.4 YR 70.4
EASHh3FE 70.4 VYK 74.1 EZAN 69.0 hir R 70.4
BLE
1 E3RY 7572 E3RY 79+59  E3IFY 8.3+78 E3kry 85+74
222a9h3 6.0+36 FEAF 70+£39 P ¥avhS 6.1%+45 YIHS 7.8%57
3YIHS 59+55 YIHS 6.6+57 FEHF 6.1%5.1 EHS 6.6+6.8
4 XEAY 57+43 EHS 6.6+60 YIHS 6.1+5.6 TahS 6.6+4.1
5 EHS 55+73 L¥avhI 6.0+42 A0 6.1+7.8 FESY 6.0+38
6 T4 39+68 AR 41+38 EHZ 58+7.2 Aon 51%56
7 X420 3646 45 33+29 a535 34+34 a5'5 41+33
8 AR 33%x33 A¥n 33+54 HHAR 27+33 hor R 34%55
9 a45'5 30+28  AAILY 26+28 IFAH 24+47 AR 3.4+30
10 o5 AL 9A 3.0+51 I FAH#h2FE 2645 N\VIMHSRA 21+32 SVYHHA 24+38
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FI-5-5. DO

2018 2019 2020 2021
HIRE
>¥ahS 93.3 NOTMHFR 92.6 o<ahS 92.0 FE&X 86.7
(=N 83.3 avhI 88.9 *ESF 88.0 NDTRASR 86.7
*EA% 83.3 YIHS 85.2 EAS 80.0 E3RY 83.3
EHS 83.3 E3ry 81.5 NOTRASR 80.0 oTavhS 83.3
a5 80.0 *EAT 81.5 E3rYy 76.0 254X 80.0
YIHS 76.7 a73 77.8 D4R 76.0 YIHS 80.0
ITA4R 73.3 TA Ik 74.1 FAILY 76.0 a53 733
NOTMHSR 73.3 EHS 74.1 YIHS 76.0 VAL 70.0
Hhir R 73.3 IT4R 70.4 b PAL 72.0 Ao0 70.0
FAILY 73.3 Hhir Rfh2iE 66.7 YYRY/2ATS5 72.0 EHSHh2iE 66.7
BLE

EHS 9.6+88 E3ry 100+84 EAHS 76+68 EIRY 9.1+86
E3ky 7.8+5.7 ahS 7.0+438 E3ky 75+68 YWIHZ 5.7+5.8
YIHS 7.4%6.0 YIHS 6.7+54 a9 ho 73x44 PavhS 57+46
oavhS 7047 A 5.8+6.6 YIHS 6.4+58 A¥nO 5.4+7.1
FEAY 5.6+5.1 FEAX% 56+4.6 Aon 6.0+91 FEAFX 5143
a55 39+29 Aon 48+6.4 FESE 55+47 EAHS 51+6.7
VUYL 36+48 NOTMHSR 34+53 HTAR 36+40 NYUITMHSR  35%59
Hhor R 3.4%41 a5’ 34%29 75 32428 3435 33+37
F7Ann 32+48 O BEALI A 3.3+6.1 B LA 30+37 IFAH 33%79
294R 27+32 PR 3039  HHR 2731 WITHA 2.9+41
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d) EEHOSHEORELEL

2020 FEFEOHEETIL, TNETHML VD EEINTEEIEXI LY~ T 7 O8N
HENEF0, FERERORVIRILE 7o o722 2 WIE LTz, SEOREREZINZ TH R
N, YN T IIHMAEOE & TR0 LTz (K1-5-6),

VIAA, =FH, AV REBERHTLOENBAO L TWSZ L ZLTY 7 A AITH
PN 54 b M XFRADBRMENC S D AN RSN T E T, SEIOMITTIZ, 77 A A %R
XHEBRPBEADEED b ot (K-5-6), Y IDORBORE YA N TU D
ANEGHEDHE B EIE T 570 8 L TRENBEMINTE TV AHAHBRD LN TNDH DT,
Z) LTIEELRONE I NTHOVWTHIER L Tn&E 0,

XYYRETIET AT IR, 7457 03 LT B[ 2020 FE IR Sz
B, AFEOT —Z2EMZTHERER, Brldhs< ol (MI-56), XY FHITH
TOMBINEL <, TREXY Y X LiEfkahd 2 Eb %<, #AITE ), TX o
T CRMEERIT LT 5, ARBITHIED L TWD 003 90 LT — 4% 28 Lok
T 20HERHH S, £, FROFEFETCHLL V2T e TTOMEBIZHLIER LT
WE T2,
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fE R BHE%( 2009=1)

FROMEALBER B OHEE NG, MEHNT 23 E DIEHEIX I Z R L ROV BRI L BN, AL O RSO

TN EEITRT,

19454 x(n=22)

Rk b FX( n=15)

17h455 (n=16)

1EAS (n=21)

1 ¥2amh35 (n=22)

T T T T T T
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T T T T T T
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I-5-6. 2009 FLIEDEHESHEDEIEHDEHRRDEE

64



6. WA HE

(1) REFGZE

fiAE & S OBER T, HREAKRERHRIEE (B -0 1988), £/, HWHNOREA DRE
JEREEDNFEE L 7o RIE E (Hino 1985 72 &) JBHDLERMIIm < 2D Z &3 mMb TV 5,
BHEEE ORPUL, FRETESERFER ECTHIET 5 2 LN TE 200, BEES E Tt
HZLIINEETH L, 2T, BIETH Y HEMITEFE L VIREE T < &b IR TR ik
XY BHRNRABIRE 2 J i L7 GIEFIEORFEMIX, IV iE~=o27 1] &%
) o

MY A N ORAEREREORE TIX, BEOARy b2 Gk, T 2. B
A (1) REHE 228) 21T A ERTH 26mIU G OFREX 23 E L, BEERIC
T O & Fidk LTz, PEREIE. MR (~E®mELT) ., BAE (ROMBREE T, sk
JE& (10m BREET), mAE M) . mEmAE (BHAR) O 58Tz, &8O DO
FEIX, 6 BEfk (0 =AEE2 L, 1 =1~10%. 2=10~25%. 3 =25~50%. 4 =50~75%.
5=75%LLE) 1251 Cigdk L7,

BJRY A N OEEMRHAE I, BEOAR Y M R ETo 2K E A TR 50m Py
OFEXZZE L, AEHMOBREMEOHEL HiE LT, BRI LICL->T, 08 FD
B, ~ETOR, HIRE, 0L ED 4 X5y, EMOERITOWTITPHER, B, #
H, KIRD 4 X553 (BFF81X453) 1253 1o, FEREE DR DL, 6 FE#k (0 =AE/E7R L,
1=1~10%. 2=10~25%, 3 =25~50%. 4 =50~75%. 5=T75%LL ) (253} Cid
ST,

B A MTRBWTE, lAEY A 7O THIRE Lz, KEOMAEE D, B, KHELIE
Bt HRRISEERS, ERREIIERT, WEIESHERH, X 0T XA I T, BEHEREWL O
1~ 7PN DNENLZ DT 77,

(2) 2021 FEHAEHER

AREFET, a7V A b 19 A, #Ea7H A~ 10 2 FTIC THE D ERIE L TV 22512
Rl A AR G A A 30 L 7=,
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(3) SR&t - fEMT

a7 A hO 183 FHE OREABNFEDORERZ A Lz (RI1-6-1), AFHAE TIX, AL
Z B G HI72 6 BERIZ 0T CRigk L T D, BIITTRMR L TV D72, 7o & 2 EFROMAITE
BENNR 27212 LThH, FAEBOWATMOFIZ L Z2ESSENHTLE S Z EEE
I, Lo, FERRICIE 5 RO FEHEITFIC L DX E NN holoich, ZOFE
TRAEMIEEDELE L L2 O Z L BHIfFTE D,

BIIRTHE, =R I ORBICEY TEMEANR R ey TEMEEFATL2 v 74
A, any o avw RUVEOREREAD L, WICHIT TS i teT TR0 XA F 33 N
L7eZ ERdE ST 5 (Hino 2000, HE 2004),

TRAEMZRRE DAL E T DB E LCEI X ~RBH 5, WK, EAKE & bIickd L,
BOIXEEBEMICH D Z LB bh D, Fio, IETIE, 2019 FIT2BUTHRIRBLE 235D L
Teo MIRD IV a IR L TEBYD, ZORKEITDD > TWHZRWA, 2019 FFE DA
A ) VUNHER SN TE Y il TR E TV 5 O L RO KRBIERIC L 588028 A §t
HEbdH 5, BBHITRE TA / v OR LI EOEB S B O T, MR X00EI1E LT
BY., SBROBEEERS AT SERDH D,

RI-6-1. a7HYA FRUBEEITHA MBI 13 FRIOEEBRAEDOHKIK LERBOHER
BIEFHEDRERD SRADFHZETT (BERIZ. O=tEELL. 1=1~10%.
2=10~25%. 3=25~50%. 4 =50~75%. 5=75%Ll L),

AL R EXE

2009 10 11 12 13 14 15 16 17 18 19 20 21 2009 10 11 12 13 14 15 16 17 18 19 20 21

3.0
24 28 30

16 22 22 20 26 22 18 24 18 20 18 20 1.6
16 16 16 20 18 18 28 26 26 26 24 22 22
30 22 20 20 20 22 26 24 28 18 24 26 20
24 24 26 14 24

30 30 24
4 24 24 24 24 24 24 24 20 26[34 24 16
8 24 26 22 20 26 18 24 14 16 24 20 20

1.
24 24 24 26 22 22 22 26 26 20 26 26
28 26 26 28 30 30

PNIIP 20 22 22 24 24 22 22 24 26 22 24 22 26 18 18 26 26 24 24 24 26 28 2.8.
BR 06 10 10 14 12 16 16 16 14 18 18 18 20 18 22 22 18 26 26 26 28 26 28 28 26 28
BHE 25 24 26 24 26 28 28 30 30 26 22 24 22 [[3830 30 26 28 26 26 26 1.8 22 26 1.8 24
F&E 16 16 16 1.0 16 16 20 20 24 30 28 12 12 14 08 14 14 14 14 14 14 14
LEE 30 30 30 24 28 28 08 24 24 24 22 22 24 16

e 10 10 10 10 12 14 14 14 16 16 14 10 20 20 22 16 22 22 24 22 24 22 24 22
m/X 16 16 16 14 14 14 14 12 10 10 10 10 10 26 26 28 28 28 28 28 20 18 18 18 18 18
A% 26 26 26 26 28 24 24 24 24 24 26 24 [[34 [3434°34 30 28 28 28 26 26 28 28
& 30 30 30 30 30 30 30 30 30 30 30

20
3.0

28 24
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1. AEYAMLDEEIRR

2EK 1000 1FTOE=F YV 7% A FD S b Fk - BREO A M 418 23 b
D5, YA FTIE, BB 5 AR 1 O Thed: BEAE (B & OB )
B OB A (B 0A) 2 FEfi L T\ D,

202V EBIEINL, R A NT90 0T, BRI A 19237, FH982°T. 202148 & B4 1
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