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Problems and Counter Measures for Cultivating Techniques and Management in the

Asparagus-Producing Areas of Shimane Prefecture

Miyuki Mihara and Yoshihisa Yamamoto
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Summary

Questionnaire survey and interviews to 10 asparagus-producing farmers revealed the following
4 problems regarding cultivating techniques and production management of asparagus in
“Producing Area A” of Shimane Prefecture.

@O Improvements are necessary especially in regards to the techniques of “standing stems when
stems start to show abnormal shapes such as curving, flattening, or tapering”, “adjusting the soil
physical property by cultivation”, and “improvement of the chemical state based on soil analysis”.
Although these are high priority items, our results showed low achievement in these 3 techniques.

@ Levels of attention or achievement were higher regarding fertility management, pest control,
and soil cultivation in the group which exceeded the standard yield compared to the group which
did not reach the standard yield.

@ To improve yield in “Producing Area A”, necessary improvements include “strictly keeping
the pest-control calendar”, “early removal of pests (weeds and insects) when detected”, “fertility
management for effective use of fertilizers”, “establishment of methods for soil improvement when
conducting high-ridge cultivation”, “unification of evaluation standards for onset time and
techniques for propping up asparagus stems”.

@ Operation improvement and labor-saving methods are considered necessary for high priority

items and harvesting with heavy loads. And additional manpower (labor force) is considered

necessary during the harvesting season.
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Selection of Cultivars and Establishment of High-Yielding Cultivation Method
for a Large-Scale Azuki Beans Production in Shimane Prefecture

Tatsuya Kawaoka and Tomohiro Yoshioka
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BTREONMSERE L LT, KBk O
B BN XV LTz, BRI, %, SiE
+, FfA, A, B, AL 2L,
R, R, YR, WR, WER, fERE V0%
L7z, £z, hioREROBEER Yk, Lb
Rz, REVRL, Bk A P, A, o, %,
D 6 BPECRHE L=, A C, hiffiz, B 0%
o ORR, B b BRECRHE L7,

T—20%, EERA, AT, e A
SMBLE AR T 2 RAROYEEZ AW, £
7o, Bk 2~4 1225\, [R UliAE B O S
EIFRERE LTz,

2 BREHRUVEEZEORE (HBR2)

1) SiEC L DOEEEEDORET (2019~2020 £F)
BRI o 2 — BRI R TR 21T

o7z FREBRAER Z & OMEAALTE, FEREI M O

BRI OWT, R20DERBY L L. BREHHK

2 PR FE O RERE A (1 GRBR2-1)

D=L AIK%E 10kg/a il L, KAEZFEARD
&L, ALRIEEC, %3 0.4kg/a, VU R
0.8kg/a, #V 0.8kg/a ZHifl Li=. RERHIIE
11X 12.8 i (4 55 X 558 0. 8m X £5J=: 4m) O 2 [XHil
EL, FExLE. BBRICHER LR Icon
T, FHERME KO EFRWE TEA
FET- 2 L, ZOhooakBa s 35 7B
ST NACHRE ST BRI TS s 2 i
YEIRET N—T" Do = . PRI, 1%
FERRER ) OFFFEAITV, R B A A
TR L, FRRREmY O 1 AL e Tl
HS A L7z,
2) ‘FERKWE OEESHORE (2021 4)
SRS o 2 — BRI R RIS 21T
Uy, HEGTRRE PHEGWE AW, BREER
F R ONEAENZ DU N T 2019~2020 4F L [FIfE & L
7o, FEREHINR OB IZ W TIEER 3 O &R
DEL, ARDEIZEY 10 RBRKA23RE LT

éftss(ﬁf)rk P BT
(A.1)

4 KRR IHRAZL
(cm) (cm) (R/HR)

k) FHERME
EERME
FEE PN
THAREAF A

6.11

80 15 1

) FHE RIS
IFERMNE
HERERMNE
THRLAF T

7.09

2019

80 20 2

b)) FHERME
EERME
HFERME
TAXREAF T

7.09

30 20 2

b)) FHERINE
ESERINE
AFERMNE
TAXREAFT T

30 15 2

H) PHERHTE
EERIE
N=g A FY
LEBKE

80 15 2

) PHEIINE
EICFN U=
= & = N
LEAHBKMNE

7.17

30 20 2

2020 Y R S

EERAE
A=y AT
LE B E

8.04

30 20 2

) FHERWE
EERME
N=F AT
LEBKINE

8.04

30 15 2

Db b SRR (LT RIS



BRI EBERIT Y v ¥ —WFRHE %505 (2023)

B Lz
FEFEL, AR 1 SR CEAER ICHOWT
RO LB & L.

3 HEREAEOREE (GH8% 3)

ARBRIIETI T 2019~2021 4F, BRI SRR i
v Z =K 3 (2018 4 CKREAS,
2019 MBS L 72138) IS T -7z

FBAER OGN, RBREOREITE 4
DEFRY & LTz, EFRMAKEDOE AT S 72
O, EFRLSORAEIE, VW 0.8kg/a, 7Y
0.8kg/a &725 X HOMEH L, BREERE D= 1+

£3 FHERIS OB LI (R5ro-2)

st B SR PR IBRASK
(H.H)  (cm) (cm) (A /BR)
1 66 15 2
2 66 10 2
3 7.1 30 20 2
4 30 15 2
5 66 15 2
6 66 10 2
7 7.27 30 20 2
8 30 15 2
9 30 10 2
10 8.06 30 15 2
PR IT2021 4 L LT,

4 ML OFRER X3 E (GR5R3)

iK% 10kg/a sABRIX AT L7z, 3BRIZHE
M UTc SRR, d e & LT (N-
P205-K-0=21-0-0) ZAE M L, FEIE&L ONEREIZ v
7. 2021 FEOD R TIE, FEMEERENE £
% (G (v b7 A bpidkatt, N-POs-
K:0=14-16-16, PNIEZMMEZEFR 3. 5% - FEahbE%ER
10.5%) ZAHH L7z, $ERIHHCRREHERE (K2
7 ZlZu—2 1 RO ZEE5) & L, Pand
WZE (4R 30em X #RRT 20cm) CTHEZL7-. &
BRENT 1 X 60 niod 2 [Xi| & L7,

P IEE, B 1 EE CHRATEE ICOW T
AR LBy & LT

4 BREXIMERRAEORET (GRER4)
AERHAM I 2019~2021 4, BRIFEEY ¥
—PNZK BRI ESC TIT o 72, 2019~2020 4E0D
FRERI /K BRI 10 4FLL EORRIEIE, 2021 4E0
BRI BiisHE 3 45 H OKBIFEIC T T 7.
FEFE AL O 7= 5 K % 10kg/a i L, e
VIR DM AEE T, 283 0. 4kg/a, )
0.8kg/a, 1V 0.8kg/a zhifl L7-. il SnfEIX
FHERME 2T, FERE, HHE FrEERE
&L, PamEhicss (4:[# 30em X BRI#] 20cm) %
ro7z. BRBHRNT 1 X 60 Mo 2 Xl & L7z,

SHERAE IR . - mrEY =FEeE(ke/a) .
(E'E) 'f/xiitﬂﬂ*i nitgﬁlz (H ) El) %HE iEHE E%HEXJJ
MEEFX 0.0 0.0 A

ot g = SR 2kg X 0.2 0.0 R
FHERANE M 4kgX 7.26 0.4 0.0 M

9019 JEE6kgX 0.6 0.0 R
HEEFEX 0.0 0.0 HEhtE

= ZENE2kg X 0.2 0.0 R

BEAHE HpmAkgX 7.26 0.4 0.0 M
FE6kgX 0.6 0.0 M

st = 2O 0.4 0.0 HE
PHERHE 4—2[X 8.04 0.4 0.2 Hh ik

4—0K 0.4 0.0 A

e 221K 0.2 0.2 M

9090 ECERME 6—0KX 8.04 0.6 0.0 B
4—2[KX 0.4 0.2 N

4—0K 0.4 0.0 B

e 272K 0.2 0.2 A

ERHRME 5o 8.01 0.6 0.0 A

4—2K 0.4 0.2 M

FAE2kg X 0.2 0.0 M

HAE4kg X 7.20 0.4 0.0 i

St g = SENE6kg X 0.6 0.0 M

2021 JHEOGWE o % 0.2 0.0 EINE
—F&4kglX  7.20 0.4 0.0 KRR

—F56kg[X 0.6 0.0 hlks




JUTE < F : BARFIZ IS 2/ N2 KBULEEH KT 1) 72 S TR 338 E K N I BT O e 7.

FRBRAER ORBEX O EITR 5 DL &
L7=. fRFEHCOWT, 2019 41X 7 H 26 H,
2020 4E1% 8 H 4 H,2021 4F1X 7 H20 H & L7-.

AT L, TN ERES B, A~
J AT = LIGHRAI O ZEFEALIE DS H i ]
B, 7 UARTp— MEAIOB LA AKE 4~5
HEMEE, SRy 7T L KFul o X HENLER
DIAHE 5 BEHIE & U7z, i FHERE N O UK &
TS B S 72

T LT MR OB R A TR O EIZ L
1T o 7. FalRAER O FHE R e ORIz,
BRI N DSR2 B AT 30 T, 1 ok
VU5 D/ NERE R % G o A BRI L 7=, 2019
~2020 FORERXIL, HEFIZOWT, KMok
SRR L FOMOMERL, 2021 FEITA R
L ZOMMOHMEE I AT 7=. 80°C., 48 HRfEILL E

A RAASD, BURFRFE DD 7 < IR ZEE
L CW 2 biBrifE & L TRV, iz
W, EEETIE, AREEHEAT 200kg/a & BM KDY
o dkg/a ZHEH L, T XMGEAE CIT> 7.
FEFREN T, #EomT 2y 1F< L KWET 7T H 18 H,
FHEXWE 8 A 1 B, WIHTA GF LK
WS TH2H, FHEKHS 8 H3HTH
ST BAEEEEE,  MESETASH AR & b I SR[H]
80cm, FMH 14cm (2, 560 Ki/a), 2E) [T} %2R 30cm,
FR# 18cm (1, 850 fii/a) & L CHSHEETRE L7-.
MEANZ N AT U VA, A~FEY TR
7=y MERAR T ek y STk
A2 L, ZBANZ7 Vo7 2 RAKRn
B, MEPHLAI, = F 7> 7 a7 ZAHHFE N
T RNTLY, TRAX ) AL T, 1 A B
Bhkk L7,

BRI S EIE, FE A RH L7
NEOEFHRE, AR L O A S O
AATER I, BB 1 LREERICADED L0 L L

7-.

o

mithaAER (GHER 5)

ABRIET 2020~2021 4E, EHRILHE ks
T K ONHZETTZE) NI 0O 7K RIS T35 (45 gt 2
ERNES) THISEZAT 72, ABRIESN, JEPEE
EH 10m FEIREOVEIRIC X 0 PR 21T - 7.

2020 T PHEIGINE 2 BRI R4 TE

UEL ERIWNET OBIMGEIGTEIC OV THRAE L
72, IES EKWIET 1E, 2019 FEOPTNERER GR
Bl LON2) IZRWT, FHEKWS &OrEW

&5 PHY RIS OBRE AR BRAARRIC 51 L mBRIX O i GRAER4)

2021 AEIIRREIREHT X 2 BEGh R O Rt %
Tofe. AL FREKRWE 2RV,
SYRTTCIE, RERX & U CHM bR IR & 22 5
%53 C 0. 24kg/a fEf L, ZARK & L CRRhEE
FEONEEND [HIH) G 3 M L7oiesk s
[ 0) Z2858R0%9C 0. 42kg/a Ml L7=. 2E)I|HT
T, HEAR R OMERCAEE A F L 7w B ff A X
BRI L UC, #EoNT & [FAEROZIRX 23 E L
7o, FRREHNE, MEOWI2NT H 24 H, F|JIETA T
H 21 HCTho7z. FhlEm L, o3
66cm, KM 13em (2, 330 Ki/a) & L, ZEJIETI,
2] 30em, #EM 18em (1, 850 Hi/a) & L THhik
FEFE 72, BRI OV mBLBRIT, 2020 45 &
FlEE L7z,

2N REAX  THLEA KRR A R AL ERL )
AR X - - -
TEREEXA  NT AT FLA] - -

2019 EFELAFEXA — A=Y Ey I AT =7 DA -
FAEXA =7 F0 FLAl APy AT L E = DIRIRH -
FEHEB N7 VZ) LA A FE I AT =0 DA J VRT3 —NEA
AL X - - -
+THEEXB  DCMUZKFIH] — —

2020 HEEAMPEXC A~PEyIRATE=U AMEIRA] — -
EIENHXB — A=Wy AT =0 METEH] -
MAEEKC DCMUZKFIA AP EY I AT =T WG IEH] —

AR X - - -
+HMEXB  DCMUKFIFH] - -

2021 ygAEXD  DCMUAKFIA PRy 7 T L AFIH -
HAWRKE  DOMUAKFIAI T A -

+ A YE I RT L E =T M EH




BRI R o 2 — s

I #HEROBE

1 EBRRHREREDETE GER1)

# 6 \ZPHIELG & B A R LT, BRI A 7
H 9 B & L7z 2019 FFORBRMHE PRI
=7 ITHAT, BEfEREDY 23~27 AR, RE
23 18~22 HEpof-, #FEMAZ 7T H 1THEL
72 2020 FEOBATELAIT 23~26 HF-<, BT
25~27 HE. o7z,

2019 AE1F 2020 FE L LB & (F6), &t
FlE & HIZEUREREE IR E o 7228,

UE<ER

% 50 5 (2023)

e HITE LRV I ME I B o 773, buvlb
FREEDY 2020 FRITORKE o 7o, FSeiiRiE %
2 &, 2019 1% 2020 A TRRICHE
DOREMNEIE L BlTEREA N H Y,  1TE
KNS 1T ORENKE 9 72 (3 6).

T BN IS 1T D ERL O AR R &
R LT EEREEFWE L I, SRBRGFES FHE
KE" kv, 1E ERWNE IFRRCE
Dole. i FAemZE RS &, 2019 07 ER,
BoHrh, Regahay’ ) FE E R
g, LXBAKRME KO EFRHE 1T

WE, N=HAFaY RO L LA FHEINS L0 4~Tcm BEEE -T2,
ECPHERINE L OBIREREEAVN S o 2020 44T FHIERIIE L9 4~10cn FREEIE >
7o, Fio, B PHEIHNS 12Tl ST, ZHUEL,  FHEINE OFRID 2019 4
#6 ABEMROEERE GRBRD
‘;;;; patnge TN DRIER pan )
() (H.H) (H.H) (H.H) fER = ikl HRER buvl
) FHERWNE 7.09 9.08 11.14 4 3 1 3 0
AFRNE 7.09 8.17  10.27 4 2 2 2 0
FERNE 7.09 8.15  10.25 1 0 2 3 0
2019 THIZAFE 709 8.13  10.24 4 0 2 3 0
R AP 7.09 8.13  10.23 2 0 1 3 0
LEHMND 7.09 8.16  10.26 3 0 1 2 0
LRBKRINE 7.09 8.14  10.24 2 1 1 3 0
FENKE 7.09 8.15  10.26 3 0 1 4 0
) FHE RS 7.17 9.12  11.21 2 1 2 2 0
IFERME 7.17 8.19  10.27 1 0 1 2 1
THXE AT 717 8.18  10.25 1 0 1 2 1
2020 R ATy 7.17 8.17  10.25 1 0 1 1 1
LxHmb 7.17 8.20 10.27 1 0 1 2 1
TSN = 7.17 8.18 10.26 1 0 1 2 1
FERKME 7.17 8.19  10.27 1 0 1 2 1
D H) e R AR (ML T RIES) .
VS LA 0,8 1,0 2,503,514, 8 5OBERBEL L=
FT BB A ER K OFE RS GRBRD
fHER \ s ®T E40)) Fx s .
ﬂz‘/k ﬁt‘%t:ﬁ:ﬁiﬂ EE%E‘ %45‘6—'%— j(é Eﬁ%{ %&ﬁ %ﬂ@iﬁ(
() (cm) (cm) (mm) (8fi/86) B/ e/ BE)

) FHE RS 81.4 =35 7.8 +1.8 8.97 =0.13 16.5 0.9 2.5 *+0.5 31.4 *+1.1
BFERNE 65.5 £ 1.4 12.3 £3.0 7.45 £0.20 16.1 +0.2 1.3 0.1 37.4 +4.4
IFERE 56.8 = 3.1 12.6 £0.1 7.90 £0.05 12.2 £0.2 2.2 £0.2 32.9 +3.4
THAZAFT 63.6 £ 1.7 9.4 +1.3 7.27 £0.09 17.0 £0.3 1.3 +0.3 48.0 =1.3

2019 R=FAFd 669 £ 2.7 148 £1.2 7.90 £0.02 14.6 £0.7 1.6 £0.1 32.6 =2.5
LExHNY 56.2 £ 2.6 6.5 £0.7 7.55 +£0.24 13.5 +04 1.9 £0.0 45.8 £1.4
SN 66.7 £ 2.0 12.5 0.8 7.96 £0.17 14.0 £0.3 2.0 £0.2 28.8 =£3.2
FENKINE 68.5 £ 0.8 9.2 +0.6 7.35+0.32 14.3 +0.6 1.5 +0.2 36.5 £3.9

5T *k * Kk ok ns *

) FHERWES 70.2 £16.9 14.3 +0.3 6.78 £0.20 16.1 +1.2 2.2 +0.2 23.1 =£5.8
1FERMNE 31,7 =75 7.9 +21 6.26+0.01 106 0.2 0.8 0.1 17.6 +1.3
THhHREAFT 382 £ 55 7.3£02 6.23+£0.15 13.1 £0.3 1.9 £0.2 28.9 £0.2

2020 N AFAd 411 £04 95 £2.0 6.69 +£040 11.7 £0.7 1.5 +0.1 27.9 1.7
LEHMY 442 =54 42 +1.1 6.36 £0.28 12.8 £0.5 1.3 +0.1 22.0 £1.7
LEBKRMNE 35,6 09 9.9+09 6.29+0.09 98+04 1.3+0.1 17.9 1.5
IFENKMNE 39.5 £ 1.9 9.1 £0.2 5.56 +£0.26 12.3 0.0 0.8 0.1 21.4 *1.7

Syt ns * ns ok ok s

RS EOE RTE T — 221K D7 V208, 2 K E O FEIIEE -,

VS IR —ERO RS RER I T A * 5%, % % : (N CHBEED. £ ITEHERER T



JURE « E e BRI 2 /N o KBUERE L2 A 72

IR E L L TISE 9 £ 9 R ER7Z 5 7-0)
RLT, 2020 FEIIMEDNL BRI S 1272 T
b5, £, ABRMEOEOKRIIL, miF & Bz

FHERMS L0 SR> 7. FXEK
WD E, 20190 FHFERKMS KO TH
AHEAFTAT AT PHERWE SRR L 72
ST=H, 2019 FEOFDOMD TR N 2020 D
A EITR S PHERES L0 en
o7z, B OSHEHEUTMAE & HIT FHEKR
e Loubiehot-. 1ﬂﬁlﬁi&>7‘:@®3§a@k
ONWT,  PHEKME [Tl T TR EA
Fa 13%< %ﬁzbfz (F#7).

I ey QMY A R BRI Z DOV TR B IR LT,
AEIT 2019 CIIRABRGED PHEKRWE &
IR T AEEEEN -T2 H 00, FeHIT
HAFEEBIC “EEHN KO ITERKE
DEVERAASH Y, FEAET LNV
DS I FHEKRWES KW EIo7. R
JZ 5.5mm DL EORFEEZ RS &, 2019 $

‘R’ EN L LAEKRNE’

FHEFMS L 0EL, 2020 45 U\Tzn@;:zt
Bl b PHEKRMWE S Lo 7-73,

LN KD IFENKINE 1X 20kg/a
P EOIESE DN, WS HIZ LBk (kL
JE 5. 5mm LA E~6. Tmm Aj5ii) OFIEIE, SHERGLE
DIFH FHESIE L0 Zh o720, 2L (k&
6. 7mm 24 E) IS, BB F MR TH -
7. WBREOH T (L XAKINST D

*8 INEFRAER R GBI

L INENEL,
7.

T3

7= RS ORIEIL, FHERWE 2

SHFEERE M NS

CRE B R DA ST

WOT 1ES LKA
ERILS, L S - 2L B & ISR,
PREKHE

TR

WZHATERS, KRl T h
REAF AL IO SRR HS TR MR 3
Hotz (£8).

RLDFHE S OSMBEIZ DWW T, R 9 ITRL

T

HDHDOIZR LT, #BrifED 1%< &k?ﬂﬁg’
%3 T HIREAF I IIEESEF
, f iR CERBIME N MR T 2. F e, @Bi@

L_Ob VY,

I%IE'*M ;/Dl/ \Ty H:—‘\ =B}

FHERWE
R D8R R0 BTz,

(XA TRl A &
K7 3200 B B OV
LR K ORBVRLODFE AT

B SRR OEWITR SR o T,
2019 FED BRI DF AL
W Reg A3 Mol v £ <,

CLEBMNYT IREND L HESEDMEN

7-.

HZ DT ME A 23 o > 72
B A 8

(#9).

THERWE

2020 AR 2019 4E X D ABERLOFEA
BRSO RRNE, 3
AR TRIFTE 7=

GEC ERIET K

JANEEXEN

2 RBEARUBBEEEOHRS GIER2)
1) @IEC & DEERGDRET (2019~2020 £F)

# 10

12 2019 4 O 2020 AEOHER LB O

FHEZEDAE, EEEOIEFHEDOHERE =
L.
AEEBIG COTE LI 7 A FMUTh

3t - e g FE LS 2L A"
A ekt =R KRR TREE MTER 2T ng mmE | JWE  FRE
() (kg/a)  (kg/a)  (kg/a)  (kg/a) (%)  (kg/a) (8 (kg/a) (®
E) FHE RIS 83.2+10.1 25.8+1.6 20.8+1.7 20.5+1.6 100 4.7+1.0 19.3+0.3 158 +0.6 28.6 0.0
HERWS 48.0+£3.5 24.7+1.0 20.7+0.7 13.3+0.9 65 13.1+0.9 17.2+0.3 0.2=+0.0 24.3+0.1
1FERNE 56.1+4.5 25.00.6 20.5+0.4 18.2+0.3 89 17.0+0.5 18.0+0.1 1.2+0.1 25.8+0.0
THAFREAF T 526109 26.7+0.7 23.0+09 17.5+1.0 86 17.3+1.0 16.7+0.3 0.2+0.0 23.3+1.2
2019 NR=FAFT 609107 295+1.7 24.9+1.1 21.5+0.7 105 21.0 0.7 17.8 0.2 0.5+0.0 25.8+0.4
LEHMY 51.6+5.2 29.9+28 250+t24 197+1.8 96 19.4+1.7 18.2+0.1 0.3+0.1 25.7+0.6
LEBKWNE 65.01t2.0 29.4+0.3 25.2+0.2 24.5+0.2 120 17.7+2.0 192+0.8 6.8+1.8 25.8+0.1
FENAME 595428 26.0+0.1 20.6+0.3 154+07 75 153+0.7 17.1 0.5 0.0 £0.0 —
S HTY * ns ns Hok - Fok * $ok ns
B FHERIE 445+85 29.2+6.1 23.0+5.2 22.7+51 100 7.1*1.6 20.7+0.6 15.6+3.5 27.4+0.2
1FERIE 39.1+8.6 25.4+5.0 18.5+3.5 18.0+3.5 79 14.3+3.3 205+0.3 3.7+0.2 27.3+0.2
THAFREAF T 3841103 27.4+7.0 20.7+59 17.2+54 76 169 +54 17.9+0.1 0.3+0.0 25.3+0.1
9020 NR=FAFT 373195 26.2+6.0 19.7+53 17.1+45 75 16.7 4.5 18.4+0.3 0.5+0.0 264105
LEHMY 41.9+5.9 31.6+53 24.7+t45 223+4.1 98 21.6+43 195+0.0 0.7+0.2 26.5+0.7
LEBKWNE 37.54+0.5 25.9+0.0 18.9+0.0 18.6+0.0 82 10.1+0.3 20.1+0.2 85+0.3 27.1+0.6
FENRME 41.9+3.0 29.5+2.7 226+2.0 206 1.9 91 19.8+2.1 19.6+0.1 0.8+0.2 26.2+0.2
ST ns ns ns ns - ns ok kK ns

RTINS B LA (5. 5mm B _E) U i, - FE T R O EDRE TR, 15% K 4 L .

9] Ff e SR, Mo R OO -2 4100 2 Lz Hese,

N LSR5 5 mm L F6. 7TmmoA OO 792, V2 LB (R TmmbL ook 7 FeA T
A, A AR OB R 55U AT RO sk 1 5%, % sk 1 CA S, £ ISR R,



BRI R o 2 — s

BN, 2019 FEDOREAIZ ST, G SLED P
WIS 1%, 7H 25 BfEEILEL LC, &
7z 16 HRS L2 7 B 9 HIECRlNT 3~4
HL2RELT, #BEHAN 1 - AR L
6 H 11 HEECTH 6 ARE LR E Lo T2,
Lf) L, RBAfECH 5 RANEOREWIT
FHEFMES LR UREREHIC 16~19 H EA< ,

% 50 5 (2023)

L6 HRED, BRI 1 » AR D &
12~13 H R Ap oz, 2020 4EDOREENE, 7 H
17 HiEZHHEL LT, T%%Eﬂ;ﬁ% 18 HiES L7=8
A4 BEET PHERWE 133~5 HE 2D,
SRR RO BA BRI 10~12 BIELS Ipo 7= (F
10).

2019 BT DM L OB A RS &

RN T2 &, BRI 16 B R-< 72 5% AEFEIZIBWTC, 7 H 25 BEEIZEBIT 4] 30cm
K9 B TFEOR ORI OOMA L E GUBR D
=S RLOFEE 5 - s fir” B
y = 1
RIS e mw miow Lok e e B e
Eo) FHERMNE % BR F o % 2 % OE
BEFERNE MM EER 2 L [ & hORRR
1EEKRME MR RR & % Lo & % BT
2019 7754'27’47“:“‘/ BT Bk H o [ (o % PR
N=F Py RERE BR H % s b # f BT
LxdBHY EME BER A & pi3 (o FORRRE HE
LEBKNE HME %R H o i3 (o % PR
EFENKINE iG] G i i pid % % KRR Hd
b)) PHE S % BIR 2 & Lo & [ BT
1EEKIME MfRE %R 2 L i [ M RPRR BT
TART AT B+ B 1 b (s [ wm R LT
2020 N=H Ay BEfFE RR A & Lo (o W ORR P
L& HEEE R o+ [ [ (o R LT
SN = EHE R 22 b Lo 22 [ kT
EEh KRS MfE R [ i % [ M evR BT
DRI e, B 7, U 640, K 176, 2 PO 5 11 £ o 23 S L 7
VR (a1, R, YR SR I AR REAR KD L7
9 WU O, B, B0, T, 2 006 B CREAT L 7.
ORI, S, RO RO, TS0 R0 B, ELOD5 B CRTA L 7.
VRECHIE, b b, By, Tkt R T o7 B CRA L-.
#10 RO E @ﬁsiﬁ&zﬁuyié)ﬁﬁﬁ%(%ﬁﬁzﬂ)
;ﬁ FRREI SM8) BRIB) M;ﬁz (et BHAEAR Rl [ FRE BRI oK HIH W TEEY Tli
(|F) (A.A) (cm) (cm) ov#0) (H.R) (R IR &k bk (cm) (Hi/BR R/ /) (kg/a) (%)
) FHEKRS 9.07 1112 4 4 0 758+ 20 19%£0.2 39%0.1 29.4+4.9 169+ 1.8 100
611 80 15 1 1EERA 722 1018 1 0 0 51.9* 09 15%05 33=*06 37.5x7.0 128%=25 76
’ PEEN | 725 1020 4 4 0 555+ 65 14+t1.4 28=05 41.9£6.0 106+ 0.4 62
THFREAFE 722 1018 0 0 2 423+ 43 15406 28+0.6 422+57 64+25 38
FHIE IR 9.08 1L.14 4 3 0 8l4% 35 16*£0.9 2505 29.4+1.4 205+ 1.6 100
709 80 20 2 # 815 1025 1 0 0 568+ 1.4 12%£0.2 22%0.1 32.1+3.8 182+0.3 89
817 1027 4 2 0 655* 31 16%x0.2 1.3%0.2 362%=35 13309 65
813 1024 4 0 0 636+ 1.7 17+0.3 13+0.3 47.4+0.9 17.5+1.0 86
2019 9.08 11.15 5 4 0 116.2+ 93 18%£0.6 1.7%0.3 17.9+0.4 22.6 +2.8 100
709 30 20 2 zi<tﬂ % 8.14 10.25 4 1 0 744= 1.1 12%07 14=0.1 12508 16500 73
’ EFRNE 816 1027 5 3 0 894+ 15 14%£02 1.2%0.1 21.2+0.7 150+ 1.4 66
THREAF= 813 1024 5 10 714+ 27 16+0.6 07=02 224+19 19728 87
) PHERWE 9.10 11.18 4 3 0 718+ 25 11£0.6 1.1%x00 9.8+09 149*52 100
795 30 15 2 IR 827 1031 2 0 0 616+ 04 10£04 08%0.0 8609 10.5+1.8 71
: RN =1 8.28 11.02 4 2 0 761% 25 12£0.6 08=%=00 11.5+0.1 11.4*=1.8 76
THREAF=F 829 1030 3 0 0 634+ 54 1011 06+0.2 120+2.0 169+25 113
/ﬁgﬁ/ﬁﬂf’w) *k skok sk skek sk
) FHERWE 9.12 1121 2 1 0 702%+169 16*1.2 22%0.0 229+58 22751 100
717 80 15 2 EERINE 819 1027 1 0 1 31775 11£02 08%0.0 175+ 1.4 18.0+35 79
: N FEy 817 1025 1 00 1 411+ 04 1207 15%0.1 274+ 1.6 17.1+45 75
Har=} 818 1026 1 0 1 356+ 09 10*+04 13+05 17.7+1.5 186+0.0 82
9.12 11.22 4 2 0 607+ 40 14%£0.7 1.0%0.2 10.3+0.9 242+ 1.4 100
717 30 20 2 819 1029 2 0 3 244+ 08 9%0.1 0300 89*+1.6 152+35 63
817 1027 3 0 3 299+ 47 10£1.1 04=%0.0 13.8+ 1.7 149+24 62
AT 818 1028 2 0 3 351+ 50 10+0.3 03+0.2 11.8+1.2 206+02 85
2020 ) PR KIS 9.15 11.25 3 10 424+ 02 9+03 1.5+0.0 12.1£0.8 20.3+ 1.3 100
804 30 20 2 1EERME 8.30 11.06 2 0 2 296+ 07 8+08 02%+00 1.0+22 125+ 1.4 62
: N=g A FEr 828 1104 0 0 3 315+ 37 10£07 04=0.1 145+ 1.7 155+57 77
= 829 11.05 3 0 2 343+ 30 9409 01+01 93+9.0 19.1+87 94
9.15 11.26 3 2 0 649+ 47 12+£1.0 11%0.3 125+27 254+33 100
804 30 15 830 11.06 1 0 1 429+ 30 9%0.3 06=0.0 10.6+0.3 203+ 1.4 80
) 828 11.04 2 0 1 429+ 80 10£1.1 05%0.0 1562+ 1.2 226+4.0 89
829 11.07 2 0 1 493+ 49 10%06 0602 11.6+0.7 23.8+3.1 94
Y $ok $ok $ok sok ns

[ 0, 1,402,123, 504, B BB EEHEL LTx.
RGOS B DL (KI5 5mmBL_E) IR E, 16% K 55 B
I A2 o FE R, Fol RO RS T 21004 L7 LR,

OSSO HTIL, A — R R DFRBR K BT\ VT, sk s - A7 /K ME L OAT BT . = I e e R T



JUTE < F : BARFIZ IS 2/ N2 KBULEEH KT 1) 72 S TR 338 E K N I BT O e 7.

& (LIF B8 <, 2T ofioRun
RS L0 LER S 72 0 O FZE L, B,
HASEES DTl o Tz, IWEMEZOWTIE, 7H 9
HEENEMEICBVT 6 A 11 HEERO'T A 25
HEEL Y b rEENE) -7, 7T H 9 BERIC
BUFAHFERIL, 1FEXRWS USo 3
TR SRR O DM 80em LV B, WIS
LB o7,

2020 FE IV HIERESR M 2 & ORI O &
MaEZ R DL, BB T, 7TH 17 BER
80cm X BRfH] 30cm DOFEFESIFIL,  MoORERS
L0, LEESZ 0 OEXENEL, oBE&N)
BB LD o7 BHEEZHRT 5 L, FHEKR
WE 13 TORFEI L O ILE TR b IE T
EENEL, ROT EXAKWNS BEN-
7. 8 A 4 HOBRWEFEHCIX, BREHEES m
FkETEEITE) -7 (R 10).

2) FERAWE OBEEEHORET (2021 §)

KILIZ FHEKWE ORI L O4E,
(AT B OV R A RS R 2 L7z,

FERE) & BHAEAG L O O BIRIZ IS N T, 7
H 15 BFEORBRIX & UL L7254, iM%
12 HIEES L7 7 A 27 BEECRATEAAIL 3 H, Ak
BT T AL Zrotz. £, R 22 A2
< L7-8 H 8 HIETHRTEAAIZ 6 H, REIE 13
HiE< 2o 7. [A] CRERE CId, R 273 E <
5 E R LTS, FoB LT < 22D fH
mRd-o7. 7 A 15 HEEOREBRXKIZIHBWT,
WEFENE L 725 & FEENREL R HEA1H
v, 7TH 271 HEEOFERIX T, K[ 10em DOXI%
L OBERX LV b EERNRD o7, O

RbHIEV 8 A 6 AFEORBRIX CIX, 1 #EkdH7-
O DEFED bV IR T, IWENE R i
%L, &M 30cm OESFEOHIRIX TIE, s
FENRE L R BT LTs» TR FREEITEL 2o
7. BUOERESTH S 8 A 6 BHIEORBRXIL, 7
H 15 BFERLONT A 27 BIRICHEAT, KRR
REWV L INEN LT (R 11).

3 MEBAZEOEET (GRER3)

12 YR 11T 2019~2021 EO Sk ER D
FAAERZ R LT

BRI OFEFSMAIT OV T, 2019 4RI
B NG TR EISHE Y, FRCHEIE 2kg
X CIHBEORENRKENoTe. AF &R
S FHEXRNS X0 bBREE 12 HRL,
RS 15~16 HE o7, Widhfi e 6o, M
TEHRXLHE 2kg KITHAT, FE 4kg KLY
FEE6kg KIZEXENE L, BFENIL -7
F7, WL HIZ, MERXKEOEE 2kg X
O L Bk (BIJE 5. 5~6. Tom) ERIEIE, JEAE 4kg
XK OVAE 6kg XD BRI L V) B> 72 (R 12).
TRERE DR E o7 R 2kg KABRNT, Wi
Al & B ITHIAEZE R 2 0T 1T R 1SR E Y
U7z, FHERE 1T 13 RS 1tk
ACKIE 5. 5mm PL_EOANE FEE KON 2L &

ChZ/= 6. Tmm DL ) D7 EEAED 72 (K 1).

BRAEHLBAED A IRFE L 72 2020 E DR 2
Aok, ECERHE KD & KBRS’
DEF% 0. 6kg/a i L7= 6—0 XL 4—2 X
1%, EH% 0.4kg/a i L7z 4—0 KL 2—2
AZHAT, EERDR LS Ro720, BRI

F11 FERNE OBERAZLOAT EEFRE, B LU EFR AR GRER2-2)

W spy pen BOCHS BN pes?  BEE LEER HHN HRK  preEs OHE LR
G Gy g R B e m) @D R GYH ke @ (/e
66 15 9.10 11.05 2 0 0 58.8+8.3 152+ 0.8 3.6*+0.1 263+ 0.4 167+ 1.4 195+t 0.3 1.5+ 0.1
715 66 10 9.10 11.05 2 1 0 61.2+2.2 12.7+0.0 2.2+ 0.5 20.1%=3.2 16.1%= 1.3 18.7£ 0.2 1.6+ 0.1
30 20 9.10 11.05 4 4 0 69.9%+ 140 149+ 09 3.1+0.0 21.4+ 2.4 204+ 0.7 20304 3.0+ 0.4
30 15 9.10 11.05 4 4 0 71.7+ 144 11.7£ 0.2 0.6+ 0.3 21.2+= 7.5 25.6+ 2.3 194+ 0.0 3.7+ 0.0
66 15 9.13 11.12 1 0 0 453*+=7.0 11.6+0.0 3.0+ 0.1 23.7+ 2.6 12.0+ 0.7 187t 0.1 1.0+ 0.2
66 10 9.13 11.12 1 0 0 54.5+=53 13504 23*+0.2 182%£29 17928 19404 2.2+ 0.2
7.27 30 20 9.13 11.12 2 0 0 46.1%+= 24 13.8+04 3.1+0.2 254+ 1.6 19.1£ 2.3 19.0+ 0.2 2.0+ 0.0
30 15 9.13 11.12 2 1 0 44.7%= 3.7 13.4*+=0.2 3.1+=0.0 23.6X= 1.7 21.5= 0.6 19.1£ 0.5 2.2+ 0.2
30 10 9.13 11.12 2 1 0 51.7=55 127+ 0.8 2.0+ 0.4 16.0*+ 4.6 29.3*+ 0.3 19.7t 0.2 3.1+ 0.9
8.06 30 15 9.16 11.18 3 3 0 61.3=23 9.7+0.2 05+0.0 84%0.8 245+ 0.7 20.7£ 0.7 6.1+ 0.0
AT ns ok ok ns ok * ok

EEITE: 0,801,200 2,7:3,% 4,3 506 EEREL L.

VT EEIL RS RS E CRIES. 5mm bl ) OIL & FEE K OEHRIE T, 15% K H A
VLT Bl K6, Tmm LU B, 15% 7K A3 I L.
ST BRI T A E K E % 5%, % % : 1% CHEEAY. + [ EHEEEL T T



BRI EBERIT Y v ¥ —WFRHE %505 (2023)

F12 MEAC G IEAVE T B ERR R S mREIC b £ DR GRBR3)

i S =) 1%
= S B - EEE £ gy R M LoRE oLEhE’
@ B PRE o om o P E”
um o RAE g (em) W/ R G (g) (g)
MEZEFKX  9.09 11.15 0 0 0 457+ 106 12.2+ 1.0 1.4+ 0.6 11.4+ 2.6 21.5+ 0.4 28.1+ 0.4
P = HfP2kgX 9.09 11.15 0 0 0 46.1% 6.1 11.9+ 0.4 1.1+ 0.8 10.3% 1.0 21.2 = 0.4 28.3 = 0.0
"EEE4kgX 9.09 11156 1 0 0 581+ 1.3 129+ 0.2 1.3+ 0.1 12.3+ 0.4 20.8+ 0.4 28.2 + 0.6
HAF6kgK 9.09 11.16 1 1 0 63.5-+9.0 13.7+ 1.0 2.1+ 0.2 16.7+ 2.1 20.9 + 0.2 28.1 + 0.3
2019 MEHK 828 1031 0 0 3 374299 86+ 1.3 0.8+ 04 93+ 42 225+ 2.4 26.3=+ 0.8
RS HAr2kgX 8.28 1031 0 0 3 281+0.1 95+ 0.1 1.2+ 0.1 85+ 1.1 20.8=+ 2.2 26.1 = 0.2
= HE4kgX 8.28 1031 0 0 2 41.8+50 93+ 0.5 1.2+ 0.2 10.8+ 1.6 19.2+ 0.4 26.5 + 0.9
FEAP6kgX 8.28 1031 1 0 2 41.8+82 102+ 0.8 1.1+ 0.0 12.8+ 4.3 19.7+ 0.5 26.3 + 1.1
é}%{é}*ﬁ-w) ns * ns ns ns ns
e 4-0K 925 1125 2 1 0 456+ 0.1 11.2+= 04 1.0+ 0.1 19.1 = 3.0 18.6 = 0.1 26.9 = 0.3
S 4-2KX 925 1125 2 2 0 443+ 06 11.3+ 0.1 0.8+ 0.1 14.1 + 8.6 18.5+ 0.3 27.3 + 0.2
4—0% 830 11.09 2 0 2 333+47 87+0.2 1.5+ 0.0 169+ 0.3 20.0+ 0.3 26.6 = 0.0
o 2—2X 830 11.08 1 0 2 292+33 96%0.5 1.5+ 0.1 14.8=+ 0.8 20.5 + 0.3 26.4 + 0.3
6—0X 830 11.09 2 0 1 382+18 9.1+0.1 1.8+ 0.0 184+ 0.6 21.4+ 0.2 27.7+ 0.2
2020 4-2K 830 11.08 2 0 2 387+ 1.7 882+ 0.0 1.6+ 0.0 14.5% 3.0 20.9 + 0.1 26.9 &+ 0.2
4—0K 829 11.08 2 0 2 37.9+22 87+0.1 1.4+ 03 169+ 1.0 19.2+ 0.2 26.5+ 0.0
Lrzgogys 272 829 1108 2 0 1 352£02 80%0.1 13%0.0 147+0.2 195+ 0.1 27.1+ 03
Y 6—0K 829 11.09 2 0 1 427+ 1.7 88+ 0.1 1.6+ 0.3 17.8+ 0.8 19.1 + 0.1 28.1 + 0.0
4—2[X  8.29 11.08 2 0 1 412+ 12 84+03 1.5+ 0.0 82+ 7.8 19.8+ 0.4 27.1+ 0.3
A A AT $ox sk *ok ns *ok *
HEP2kgX 9.12 11.15 1 0 1 304+ 1.5 125+ 0.2 2.6+ 0.2 15.4% 1.9 19.0 = 0.1 24.9 =+ 0.2
HAP4kgK 9.12 11.15 1 0 0 31.5+3.1 13.1+ 0.4 3.6+ 0.2 22.6 £ 2.3 19.1 = 0.3 26.1 + 0.4
P = HEiPekgX 9.12 11.15 2 2 0 42.9+ 1.8 13.9+ 0.2 3.3+ 0.4 26.5%+ 2.5 19.1+ 0.3 25.4 & 0.3
2021 S —3gokgX 9.12 11.15 1 0 1 31.8+ 4.0 105+ 1.5 3.1+ 0.2 18.1+ 0.8 19.4+ 0.5 25.0 = 0.2
—3%4kgK 9.12 11.15 2 1 0 429+ 96 128+ 0.3 3.6+ 0.0 19.8+ 2.4 19.3+ 0.1 25.1 + 0.2
—%6kgX 9.12 11.15 2 1 0 38.874 3.3 13.1+ 0.8 3.2+ 0.4 24.0 & 0.3 19.6 & 0.0 25.6 = 0.4

B

ns

ns ns * ns ns

DR 0,8 1,4 :2,001:3,% 04,35 : 5B EABEL L=
9 LE R, LB CRE5E5.5~6.7mm) o0 FRLH, 15% K 45 5 fi.
VoL ERITEIE, 2L CRZEE6. TmmA L) 0 FRE T, 15% K 43P .

AT, BRI I3\ C AT I AT % 15%, 3% % 1 1% CH EAEATY. =12 E 2R,

50 r
OLINE  w2LIE 433 290 38.6 ;
40 F 37.6 34.8 ) %2 341 39.7 38.4
29.8 SR
29.8
S a0 30.2 25.8 e 26.2
E” 24.0
@ 139 155 165
w20 128 19
i‘lHé 7.4 o4
10 r H * 1.7 h
; n .
(v v N v I e O v O v A v < A v
2 02 2 ¥k L ¥ 2/lo Qo & o &4jlo & o« » 2 o2 2 2 2
2 8 T oo\ ¥ T © | | | | | | | | | | N % © N Y ©
g2 o2 g2 82 2 82|y vy 2 oo v|v o o v|8 4 2 R R K
D T IR m oW o | |
FHE KNS IFERMNE FHE 1FERMNE LEBKRMNE FHE KNS
Kins
20194 20204 20214

1 REAEFESHEFERICGZ D0E (R 3)
OO T — A IR A KT

VST EBEI NS HEMKLL L BIUE 5. 5mm LU E) OFFEE, 15%K5HEE.
VLN, KIE 5. 5mm SAE 6. Tmm ARG O, 2L LRV, KIE 6. Tmm LA R OUNE AR

EWIIHEGERCE otz (F12). FRHERHS’
O 2L FRIEITEIIZ LD ELS 2otz UF &
TS BRI L Y L =R 2L b= L v 89
FTHEMPBRHY, & XAKNE 132D
DIV Tz, HEFMEALE 2 L ROk
FHEEIE,  PHERWHE KB ‘& KAKMET
L7228, 1B ERNET TRV S

AT, GBIEIC K DRI THIIR & Liedo Tz
(K 1). ABFFRIZENT, RRIEOFEIZ O
TTAEL TR 6T, EREFEOFEFITIAH
Thot=.
2021 FHZIBUNT,  dEMME LRI K USRI
{ERAERE GERE—83R8R X)) W9 L DsliRIX Iz s
Wb, ERMILEA T &, BRI OB



JUTE < F : BARFIZ IS 2/ N2 KBULEEH KT 1) 72 S TR 338 E K N I BT O e 7.

FERRRORE A DA D o 7. D H
fEEEEMEZ BT &, EERIFEL Y, 1
BRI 7= 0 D BTSN S @R & - 7=

(3 12) . IR R OSSP EREEL OV
ABRKIZHVT Y, EHR%E 0.6kg/a fEH L7
BRIX 3 e b KT FUE N E D o 7. FRhE bk
AEEHZ W CIE, SR EARE A 0TI 8T
THEERSEML (% 1).

4 [REFHERRAZEORET GRER 4)

2} O 1312 2019~2021 AED B AIMERT
BhbRaR R AT A T s Lz,

2019 F-OFERI TN T, WELOAAENZE <
72 H\F EHERRIE DR | IESER EHo
7o, BB (R4 Xe=2, 7451 b
U5) Tp ERIRR AT ENRE WHERIT T
LT, HI o0 LB iR A3 <, HIZERIC
FHIENBRN 20T 5 & S DICRIROMEE R/
W Ipinote (K 2-1). NEDOERERD &,
I B CMERSBR 2 AT - T ALFRIX T, ML
KA TEXRENEL, PR OR 1328
DEIINL7- (F13).

2020 D HHEAF 250 C, DOMU A& L
7o FHSUERX B X, A v EY 7 AT UE=Y
LHTHEAN A U7z T ¢ LB LTE
HEEL DR B TR o 7. ZEHELPR T 3
KV HEREBABRONE D F <, THEALEE & ZEHELL
HOMAHIZ L VbR (A bz (X 2-
. /hEOEEFE LD &, BREFELX T
X I EFERPE BB BEIIZ <, &
P OG- IZEMNBIIM L 7= (3 13).

2021 ARITHUNT, TR oD BASE AL T
T, A RGO ZEIEMEE AT - 72 3R
X (HEEXD KOHEEIXE) TiE, 1 F4E
EORAERNBD LZ. fEEXD SEEX
E&b_D L, MAEEXEDOHNA FRHEE L
O MBS~ T2 (1 2-1). /INEo4k
Baibl, MEsgtEROL) - D ELMX T
I, BURFEEE RS K& SIS S M o 1. MERDR A
BODRDST AT D KUHAEX E Tl
IR <, MAERXE T 1 fEkdH7=0 o
FAHN L o T, BREAZ LR U 73 BR X%
SEALFRK | Z LR ORE FIEEN E o T2, £z, i
AEX D LOMAEX E CIEEhiENAELS, 2L

INEDE D oTz (F213).  F8A LT- MR E
& AEHHE K O -8 & ORI T A OFIBIRIfR
WHY (X2-2), MEFFEAENRLNE EETH K
OG- FEH DT DA R S iz,

5 IR (HER D)

# 14 K OYH 312 2020~2021 FEDIHERBERTH
TRERE R LT,

2020 A S FEIEGERER | 23\ C, T T,
WA AE & 6 ICHIFFITRAFC, HEF OB RITH &
N, By iERITE)N -7, 1F SR
73 PHEKRWIE ITHAT 20 BRREEBHAEAA
R OREBAN -T2, 1EL &S 13
FRDE BUR K OEAL LT < WREED R
AT, T 7 < FEB &Y I\ M A 3
Hotz GF14). ENITORBIIHL, wHELD
7O KITTNEFTHY, iR s I
BAFC, BYLo T E RORAEIL /o T, HE
IEEEOHRIZ e 2B R O T BHHEEL DI AN L
bivlc. UEERWET 1T THERWE 1Tt
AT, HESHT & [A) U < pEdY 20 HRREE RS,
FEENEAFTRITNSWERRDH 72 (F
14). 1 LKW O FERERIINTIOMR
B Ct FHEKWS Lo, NEMTK
<, FRZ IS ERNET @ 2L (6. Tmm) HEERIT
Btz (K3).

2021 FEDNEIEAERIZ BN T, #ETDIFH T
VL, 2 66em ORASTRIFHERE AT\, HIETA
GFC, HALo MR E R ORI R o T2
D, FDIGANIERE LV B NMEFR H o 72, 2R
RITRHHRXIC T, EERIFRLS (F14), L
TEREKD 2L FEREEL HICELS, HEET
14%HEN -7 (X3). BJIHTOIFSTIE, HK
PEREAFCH Y, HZFROWIIA B IINERE -
T3, = ARHERL D 7 3 BV LT AR
B CRIRITEMR CH -7, BT LR L <, 5%
DRANEIEL Y FUMETR R o 7o, R o
I BRI BIFEIZ T - 7203, ZIE
DUFHRIPRKIZ AT, FEENEL, LERH-
D DEFENTORLVMEHM R H Y (R 14), LI
R ORLIE: & $12% < ZIEX O3 EI 30
MRIX E Y 29% @) -7 (K3).



BRI RS o 2 —WF e %50 5 (2023)
20194
300 600 20204
= SR SR 500
g azof - e
‘E‘J 200 ot ED 400 aZof
W 2
§ 2 500
k100 ﬁ
& b 200 152
16 100 §
BE 3H r“{ﬁ . 34
MEOFHK FHLEKA SIEKA MHARKA  SHAEKE - - : —
FFLK RHSUERRKE LHALILIKC HIMUHEKB MAEXC
300 20214
s B RFER
& 200 f 8L ofh
L]
ES
W
i
# 100 |
0 Lk . : . ,
e AL P R VN IR FHAEIXD FAEIXE
2-1 BREHHEEBIBRTED B ARG EICE 2 508 GREr 1)
DEP DT T — \—(THEUEEFE A R
30 30 -
° L]
= 25
= 25 S * o >
K 90 & T ... > 20
ﬂ? PR € <
® 15t ° ¢ w15
ﬁ . . grg . .HK
B 10 F y =-0.026x + 23.87¢ w10 )
n 7)= soky) v =-0.0334x + 25.252
#=10.7316
e it )= +5)
5r 5F r? = 0.8831*%
0 1 1 1 1 ] 0 1 1 1 1 3
0 100 200 300 400 500 0 100 200 300 400 500
MEFERAE (g/nf) MR E (g/nf)
2-2 MERRZME L AR ORE T EEOMM&R
D IHEREE R T
Dk I EKE L % CHEAY.
#13 BREFMEERS IR RV E T LA B0 IEMEIC 5.2 DR A (BRER4)
£l i i 7) 5 T A N F S e mrey) Aele x)
Ek RBK BATE AR R fEE FEE  EEREH o B HTER EHRIE  2LIKE
(.H) (B.H) BIR B4k ik puei (cm) (& /#E) (/#K) e/ #R) (kg/a) (g) (kg/a)
AL X 9.09 11.15 4 4 0 0 95.2+71 156+0.7 32+03 224+1.2 209*1.7 26.2=*0.2 153=*2.0
TELERXA 9.09 11.15 3 3 0 0 82.8%£39 156*+0.2 3.1%04 28.0%45 239+22 25.2*0.2 16.8*+1.2
2019 EIENHXA 9.09 11.15 4 3 0 0 893+1.2 155+0.3 3.6+03 23.3+1.1 24.7+0.8 249+0.3 17.9+0.5
T A ERA 9.09 11.15 3 3 0 0 8,.6*+37 152*0.1 38=%£04 27.0Xx0.5 244*+0.5 26.3£0.3 16.7=£0.3
FHEHXB 9.09 11.15 3 3 0 0 849*+43 15004 3.4=%0.0 23.9%+0.3 26.2*+0.7 26.1 £0.0 19.0£0.2
ﬁ%{éﬁﬁ‘”) ns ns ns ns ns ok ns
ALK 9.15 11.25 3 2 0 0 40.2+39 94+04 08*0.0 [1.7%+27 10.2+0.6 248=+0.1 8.1%0.5
TIEMEXB 9.15 11.25 2 1 0 0 49.1%+34 11.7+04 1.5%£0.4 20.0*1.0 19.3*+=1.2 259+0.1 13.9=*2.0
92020 HHMHEXC 9.15 11.25 3 1 0 0 453+ 54 10.3£0.3 1.2+£0.0 15.7%+0.3 17.1£5.2 25.0+0.2 12.8*+4.3
EIENEXB 9.15 11.25 2 2 0 0 546%£45 123+0.1 19=%£0.1 23.2%£33 21.4%=1.9 25.6=*0.2 16.1*1.9
MAEHKC 9.15 11.25 2 1 0 0 44.1%+33 11.1+0.2 1.4=+£0.0 20.3%x2.9 26.1 =23 26.1 £0.1 19.4=£0.7
A ns sk ok ns ns ok ns
MEALFR X 9.11 11.15 3 0 2 0 354%+16 99*+02 25=*£0.1 17.0%x0.5 15.5*=34 199+04 2.7£0.4
THMEXB 9.11 11.15 1 0 1 1 306*+15 12.0£0.1 29=%0.1 17.2+09 17.8+27 19.6£0.2 4.7=X1.5
2021 fHEHXD 9.11 11.15 1 0 1 1 266+0.1 122=*£05 39*0.2 16.1 =14 17.7+23 20.8+£0.3 6.4%0.2
A XE 9.11 11.15 1 0 1 0 36.3*45 10.5+0.8 3.0*+0.2 21.1%£0.3 27.3+24 20.2+0.1 6.4£0.2
B ns ns * ns ns ns ns

DREEIL I 0,8 1,200 2,71: 3,5 14,3 5B BERE L LT

I SE IR S B A RIS SmmBA_ B OISR -9 OVETRE AR, 15% A SRR

V2L KL Tmm L E U, 15% K 4y L.
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Summary

To enable a large-scale production of azuki beans in the Izumo region of Shimane
Prefecture, we conducted 4 experiments in order to determine: 1) the selection of excellent
early-maturing cultivars, 2) optimum sowing conditions (the best sowing period and
planting density), 3) optimum fertilization methods, and 4) effective herbicide weed control
methods. Subsequently, we cultivated the selected cultivars using the determined
fertilization methods in the fields.

Our results showed that dispersion of cropping seasons was possible by including
excellent early-maturing cultivars. In addition, dispersion of harvesting dates was possible
with different sowing dates considering the estimated maturation time. For Test 1, early-
maturing cultivars, 'Toyomi Dainagon' and '"Tokiakari', which allowed the harvest season to
be advanced, had an average yearly winnowed yield of 20.0 kg/a for 2 years. 'Hokuto
Dainagon' was revealed to have characteristics of tolerance against lodging. Test 2 results
suggested that early-maturing cultivars such as 'Hokuto Dainagon' should be sown around
early July, in order to secure the growth amount and to prevent lodging or vine growth.
Whereas, late-maturing cultivars such as 'Tanba Dainagon' were considered to require
higher planting densities as the sowing period was delayed to mid-July or later, in order to
achieve stable high yields. Test 3 results showed no obvious difference in growth or yield
between fast-release and slow-release fertilizers. Overall, regardless of the types of
fertilizers, the higher the amount of nitrogen fertilizer applied, the greater the yield
obtained. Test 4 results showed weeds with a large amount of growth, such as
Amaranthaceae, should be controlled by applying a soil treatment agent and a foliage
treatment agent at an early stage of growth. Combined use of Imazamox ammonium salt
solution was highly effective for foliage treatment, and quizalofop-ethyl wettable powder
was effective for gramineous weeds.

In the field tests in the Izumo region of Shimane Prefecture, we were able to confirm the

growth and yield of excellent early-maturing cultivars and the effect of fertilization.
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Development of an Accelerated Generation Advancement Method by Sowing Immature

Seeds in Azuki Bean Breeding

Yasuaki Matsuoka, Tetsuya Kako and Mari Sugiyama
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Summary

To develop an accelerated generation advancement method in azuki bean breeding, we
investigated an optimum sowing timing that would enable breeding of two generations in a
single year, a possible method to shorten the cropping time by sowing immature seeds, and
the effectiveness of a combination of these methods.

First, the influence of sowing timing on flowering time and harvesting time were
investigated using an early variety, ‘Hokuto Dainagon', and a late variety, ‘Tanba Dainagon'.
In late variety ‘Tanba Dainagon', the harvest dates were concentrated in mid-November for
all sowing dates which ranged from early April to early August. On the other hand, early
variety ‘Hokuto Dainagon' enabled harvesting within about 90 days after sowing for all
sowing dates which ranged from late April to early August. These results indicate that
harvesting two generations in a single year is possible by using early varieties.

Second, the effect of the number of days from flowering to harvest on the germination
rate was investigated using early varieties ‘Hokuto Dainagon'. The germination rate
increased to 74.3% at 18 days after flowering, which indicates that even immature seeds
are capable of germination.

The effects of seed maturity on germination, flowering, and on the potential for
accelerated harvesting (two generations per year) were investigated using an immature
seed sowing method. Early variety ‘Hokuto Dainagon' and “THe4-1” were sown in April,
followed by harvesting immature seeds in August and sowing the harvested seeds. The
results were compared to those of fully mature seeds. Regarding the time to germination,
‘Hokuto Dainagon' showed no difference between immature seeds and mature seeds. On the
other hand, immature seeds of “THe4-1” had a longer time to germination after sowing
compared to the mature seeds. Harvest time did not differ significantly in relation to the
seed maturity in both variety and strain. A hundred-grain weight of ‘Hokuto Dainagon’
showed no significant difference between immature and mature seeds, however, a hundred-
grain weight of crops sown with immature seeds of “T'He4-1” were smaller than those sown
with mature seeds. The yield per plant showed no difference between immature and mature
seeds for both variety and strain.

Our results indicate that stable advance of two generations per year is considered possible
by selecting early-maturing varieties of azuki beans, sowing at the optimum timing which
allows two crops per year, and shortening the cultivation period by sowing immature seeds
obtained from the first harvest.
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