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Selection of effective pesticides and timing of treatment for Sclerotium rolfsii in garlic.
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Abstract

On potato dextrose agar (PDA) media, sclerotia of Sclerotium rolfsii germinated stably at temperatures of 15
€ and higher. Given that soil temperatures from mid-October to early November, when garlic is typically
transplanted in Kagawa prefecture, and from mid-March to the harvest period in mid-May reach temperatures of
15 C or higher, it is likely that the plants are infected during these periods.

In fungicide trials conducted in the fall and spring, approximately during the periods above, none of the fall
treatments showed any efficacy. However, inpyrfluxam wettable powder applied in the spring significantly
reduced disease and was judged to be effective. A single application of inpyrfluxam wettable powder in the spring
was found to be as effective as two applications.

Among soil disinfectants, sodium carbamate solution was found to be highly effective in controlling the disease.

The fact that disease incidence increased significantly when rice straw was incorporated into the soil suggests
that rice straw is a contributing factor in disease development. However, treatment with inpyrfluxam wettable

powder was still highly effective in controlling disease even when rice straw was incorporated into the soil.
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Breeding of a New Wheat Cultiver ‘Sanukinoyume 2023’

Yuma TADA?, Yurika YOSHIDA?, Tetsuhiro MIKI”, Misuzu KOBAYASHI”,
Yoshihiro MURAKAMI”, Yoshifumi MORI”

Key words: Wheat, Sanukinoyume, Breeding, Glutenin genotype, Sanuki-Udon Noodle

Abstract

1. A new wheat cultivar suitable for Sanuki-udon, ‘Sanukinoyume 2023, was developed at the Kagawa Prefectural
Agricultural Experiment Station in the spring of 2010 using a pedigree selection method in conjunction with
DNA marker-assisted selection (DNA-MAS), employing ‘Kaiku No. 17" as the maternal parent and ‘Kaiku No.
20" as the paternal parent.

2. In the productivity evaluation trial, ‘Sanukinoyume 2023  exhibited similar heading and maturity dates, slightly
longer culm length, similar ear length, slightly fewer ears, and slightly lower yield compared to ‘Sanukinoyume
2009." Thousand grain weight and volume weight were higher, protein content of unprocessed grains was
higher, appearance quality was similar, pre-harvest sprouting resistance was greater, and ash content was
slightly higher. The milling yield and BM ratio were similar, with the resulting flour having high gluten
strength. Boiled udon noodles prepared from this flour were firm and had high viscoelasticity; depending on the
year, the noodles had strong reddish coloration, but were judged as being excellent overall with superior taste
and aroma.

3. In the investigation to determine which cultivar should be recommended, despite its slightly lower yield
compared to ‘Sanukinoyume 2009, ‘Sanukinoyume 2023 was judged to be promising as a high-quality wheat
cultivar for udon well-suited to the climate of Kagawa Prefecture based on its high volume weight, thousand
grain weight, and excellent appearance quality.

4. The application to register the cultivar under the name ‘Sanukinoyume 2023 was filed on July 11, 2023, and
public announcement of the application was issued on October 30, 2023. In July 2024, the cultivar was selected
as a recommended variety (wheat) for Kagawa Prefecture by the Kagawa Prefecture Examination Committee

for Major Crop Recommended Varieties.

a) 1EW - FRUEREZERR
ZHH 20244110 1 H
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m OB

L. /NEHEE [ S & 0#2023] 13, 20104EKICFN
FRSERBRTICBWT, ShE ) LAIE L-miEE
WEHME LT, [HF175] 288, [HFH20%5 ]
P ELTALREBL, JRARME M L DNA
< — 75—k (DNA-MAS) 2L W ERL 72,

2. HFENBRERBRICBNT, [ShX02023] 13 [
2 EOE2009] LIEEL T, B - EBIZIEIEE
8 BRERREL, BERIEMS B %
<, WD Lol THE, AREILEL,
BED Y vy BEARIEE L, SMBUNVE IR RS
THFEF M <, IKTIER R D o 7o Bk
H-BMERIZIZFETI VT v OZIZE L, wTHl
ERE XA D, KD <, RIS X o TIEARBRAS
BRDS, BR - FD, RATHEICER,

3. BRI EREICBWT, [ERE082023] 1%
S & 032009]) LKL T, R0
DD, FHMEBLOTHENEL, SMEEEFENRS
WRERD, FINBEOKMEICHE L ZEHEDH EAH
INEEE UCHE LI S 7z,

4. RERRMIE, 202347 ALMIHIC [ Z 0%
2023] @ TSN L, F4E10H30H 2
BHAEINTz F72, 2024457 A OF N F 2
R EREASZICHE SN, FIRRRHME (M) 12
RH SN,

&

il

FNLTIE, 19614F B 12/ o A o 1 53,600t & 72
D, 1B1EDEICBITIAEEOE -2 Loz, L
L, BRI, ADNEOMIR DR SR 57 8 ORI
Z, 19634EEB X 19704 DOIHEM D B IC X 2 AR
TEASIBWIT S 2 200F, 19704 RICHR L, Sdh& 9 LA
W SNAENEDN T —A T Y TEOASWIZ D -
720 19854 S, [WENED “ShE&H LA 2 &
Rz L) BROFDSH I 2160, BN EAER
OB L CRME OB ENZ ORI R BRI N
72

) L7 A2, )RR T 19914F 20
b [Sl& ) CAM/NERE] OFRAREL, BRE
DL KM B ERDS, 20004EI1C [Sh XD
2000] #HHR L7z (KHIEDNY), BHRYKE [ShE o
22000 1%, FEROEMNNEMFEIILRT, Mo

BRICBWT, ShR&) EAHELTERLTY . L
L, [2RE0%2000] 1%, MO THRS N2 ERLIHA
T, SRE)EAME LTOMEFIcKE { EiixE
WBHTH -7 L0, BEOE TSR TR S
NTwiz [F2 34 X3 | IR TPER R SR P 1R
Do T, MTHTRAOERE 7> 7 v otk
HIZHH o Tz, ASWIZ AR TREAEEMEASE D,
T TREMAYEED LR TV E Vo 723ED D - 72,

29 LSS %7290, 20094E121E [Sh &0
3#2000] DEBR, DETLORI R EORFELRAL
20, PWELRAHEW M EI M THL [Sh
DE2009] AEHREN: RHSY),

20234EPEIC BT B [ S o2 & DEE2009] o FHs iRk &
2552hak %2 07, ARELOKIMEER L2 5 F ML
Tolze LALARDZS, [EREZ042009] 1&, W
T, &R EEEREPENDITL, AHEIE
Motze TOIDEEZR PO, ITho EE LAEY
DE LI O OIHH 2B W T I 2
3OLLEZEMRL, 2o, FAEETTERL, ATV
IR OENLMENRELZIN TV (K-1). T/,
FEFEDPHIEY VN EEFRPNEEICEL, o7V
TV OB, BTG S NN R w
MMEAEZINTEY, L) —REUR SNk iR
DEESLEFN TV,

29 L7z, [E2REog2009] OBk s [ S
XDE2023] FEHERLI2OTHRET 5. AWFFEHE TIX
B[S Xx 082023 & 7% 5 BFHRM (428403~
01]) DREED D %R, EDLE L 722017465
EPEDT— 7 I12HDNT, ZORER EIZo VTN
%o

B REE

20104FF AR R SEABR NI 2B W T, T8
PRV, [F R HETERPEEICELS, TVT Y
DEHMPEIITRN] R HWERLLE LT, [FFLTT]
BB, [HFB205] 208 LTALRER (M-1)
ML CHETF 2 RIL, [538403) OB FES L
726

Rl [HE17T%] &, ERESEC, Mok
RHHE LR CICENDRHTTH Y, KO [FEH207
1, AR, WERMEDE C, MR R % &
WENLRMTH 5o

20104EAKICF HEAR 2 ROIRAEES T L, 20114EFKICE,
A%, 20124 KIS A2 R AR R L 72
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£—1 ZOREXH EFHAEEE
ZOWMEIX 5
4 P H 0 EHEfE 2 3O LER L, 20, IR ETERL WL E
B v 2 FEMIEHH 0 EHEfE 2 2 DR L, 20, IR MEEZETERL WL E
R FHEHE 0BT 1 DR L, 20, IR ETERLTWEE
FHIEE OB E 2O FER L TWE 00, HFRMEEZER L TR VnE
D4 A~CT v 7 DWTFRIZHFEH L nE
7 D SR R F e
N (HAZO B H)
Al H LAl PR
SN 2 A A R ~ 0,
W <o ) 9.7~ 11.3% B0~150%)
JR 55 1.60%LL T 1.65%LL T
HEE 840g/ ¢ L. I -
TA—=N) T F = 30004 | 20024 I~

1) REREEN REEMEM 2MKES) £ —EtZ L TilH.
W2) ME7 I u—AdfESE] 2, kit (b0 BK) 2, BEEE2 M Ese-NEThh, ERNfEE
Wy R BEFERPENP DI VIR S OMFEE VS

HHE 1427

VaHELT2 5

KULIN — ZHM& 042023

PaHE1655

F o ag R

20134EFKICF A% 28R L, 20144F O BB (R T
% Ehii L CMDIRERM (238403-01~34) %1372,

20144 BRDARE,  IRARICE MRS & 0 B - [ & o
0, 2017T4AEKDOF A & A4 B il itk L 720
Mz, 2018 DK, VT v=Vv#fzdiconT
DNA-MAS#% %jiti U720 ARSI kB C A As R ©
Ho 7z [948403-011 12, 20204E1C [HHE33 T Ol
ST 2L, FAEEKCIRE, TR o AR I E
BN X BBl 2 & & 9EtE L 72,

ZORE, THE3BF] 13 [ & 0EE2009] & i
LT, PR, IRGBRREH DO,
EPEL, HWEY OV EEARERL, FVT 0
AR WA S ER TV, SO ERS [HE
33% | #2023%E 7 H11HIZ [ S0 & 042023 O 5%
THAESIE L, FEIOAS0HICHEARK SN (1

BT 536955 ) 0 F 72, 20244F 7 H 7)1 L T8 LAY
BhhmARASICEE S L, FINRERGRE () 28R
Hanhiz,

MEtE L UOHE

1. BES LU

(MK BERE R e A ke (2 2 FHE) | 12D
X, JBEB X OFFMERA % 2021 ~20224F 3% THEME L 720
FEFHPNL, WAIEL3m, #EIE0.3m, WAR 3m, A
11g/m’ DA % RS TLLA AU B AE L 720 BRI,
FEAE B HRARRIENE ((441Nkg/10a) +3BHE T (3.15Nkg/10a
1A FAj~ig) +BAET (378Nkg/10a, 2 H FHI~3 A L
) & L7 MAEIE5 ~6 AE & L, RSO & RHE RS )s
LOOOMEAR LA L4272 5 £ 512 L7

2. £ENRE

A FEIENE, 2017 ~20224F 3% CTHEIE L 720 K5 i
FEAIEL3m, #HIE0.3m, WA 3m, IHME11~12g/m’
OWAS BAE R R TILH15~21 H IR L 720 MR,
2017 ~20184F #% 1 2L B — 5 I AL (11.1Nkg/10a) & L,
2019~ 20224F % 1 2L M - B EAARR LN ((4.41Nkg/10a)
+3BJE T (315Nkg/10a, 1 A RAg~wify) +3EET
(378Nkg/10a, 2 A VH~3 HLA)) & L7zo RIHIE,
3~6 L L7z,
1) Ry - P - A

IR - SEA122.0mm oD 5 B\ THESL L 725 2% % fil
L7z BREZEB X OTREIZKTI25%IEEMH L
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L, BMERXT 77 TVRAEI TR L 720 ¥ ¥ 32 8
G T AR K A B AR AT R (GS-2000) T
WiE L, KA135%MEME Uz SMBLINE 138 kA
HRITH A HNLEER MG REDHRERICL Y E
ML, 1:18F, 2:18F, 3:145TF, 4:2% 1, 5:
2%, 61 25T, 7 BUHLO TBRERHI & L7,

76 S LRI I & A - R S 5 BT O BRIL
L, X¥L— FTARRAI2001,00045 12 R LBk
Kk, KEBEICETEE— PERIHAR, 20T -
W4 C 7 HMHE U CHFREDB L ORF IR % W
ELTRD,

JELZ2 IR 533N i B e 1 SO & FEE L 72

2) BB - A

BRI 2 — 7 — A BB (MLU-202) 12 &
DTV, 60%A3"” % B L TR A, BMEFZRDZ,
B3 t1360% K3 7.5 12 25 K10mL 2 il 2 T+ I Al
L, 3= 3I 7 vyt ® 5ullf@st (CM-
3500d) (2 & DiflE L7z

77 v ORI 1260%434.0g 12 755 K 25mL % il
A T+ 4 2R M L, Newport Scientific #: # RV A-
TecMaster!Z & ) #ll%E L 72

TNT A YTy 7 A1360%H510g1Z 2 %L MY
7 WIS A 4.2~45mLIN %, Perten Instrumentsth:
GLUTOMATIC 220012 & D87 VT ¥ &7z, E 512,
BoNE 7N T v % [FFE S Centrifuge 201512 & V) &
LOEEL, ZVF A YTy s ARD, [AiH#
Glutork 202012 X D HZIR L, W27 VT ¥ 21372,
60%DT IT—AEHAFII I TETITT IT—A
EREHET IO—AL LTHEHAL, avREGMEICL DN
L7z

3) FNVF= Y Waxyits FRIRA

TNT =Y WaxyBIZFRRAIE, T AFEL X
DM L 7Z2DNA%Z H W 72 PCR®D K o B % 1
ThermoScientifictt: # Amplitaq Gold 360% f#)JH L, #%
BE UCHE L7-DNAZ N, K TR % 10u
LIcE b7z, PCRIUEIE, &7 5354 F kX &b i
Y=< 4 75— (TP600) TATV, KB TH, 7
AH—AT NV ERHWTERKE L, Biotiumth#GelRed
THA L CUVIE T TN Y FEMEREL 720

4) B - AWRE BRI

W CTHIO ERE RN, BRTO [MEDODA (9
EA) EVERHIEE Y 1ICHEO X, [SaE 032009 %3k
el LCTHHEHIZOWT + 3 TRl L, Bl kit (23
Bl WCTHOERIIZIESNAD S & ) &AL
HBEEDO T T o7z, T/, HiZa=h I/ VI

AStt# BlaEr (CM-3500d) (2 & 0 lllsE L 7z,
EHI2, FERE BUFIER) 12X 55l KR
R— A28, INAKZA70% ~475% O AT, T4T
HERE ) EAORBNEIZ XY FERi L7z,

3. BERhmIERERE

1) Fphin il g Fe AT AL

LLIh R P FE AR A 122020~ 20224512, BRI
W RN OKHIZSTITo 72 b, WEBREKIET
N TR L 720

HREWNIIIA R & L, #5ERE 8kg/10a, 4
20cm® KV V& L7z, 1 XA I£20204F 2514.4m’,
20214E A2 5 20224E2818m° TH ), wFh b 2 HE L
72

B PR V% HE P A3 58 35 1 738 0kg/10a, BIEASLIHE R 2 ~
3 mm® B 8 FE 53 5kg/10aktH L 72,

I - SEAR122.2mm oD 5 B\ THEBL L 725 2% % fil
L7z BREZEL X OTREIZKTI25%IEHEMHE L
L, BMEEET 7T VhECElll L7z, 7 o237 ]
AT A B AR A B AR TR (GS-2000) T
WiE L, KF135% MMM E Urze AL BT B S
BITH 2 FILRERFMG O REDMRARIC L D%
ML, 1:148F, 2:15%, 3:1%T, 4:2% 1, 5:
2%, 61 25T, 7 B O T BRERHIT & L7z
2) Sph S RE P Bl R A

B2 J5h R P vE B AR AT 132021 ~20224F 12, HREHLIX,
FREEHLIX, VHREHLX TAT o 720 20214F 13 AR AR = AT,
RECERRENIIMY, = Bl g ly, 202248 (3 AR HER = AHT,
REHRRE NN, B <F il AT TIT v, B R0 B
ORINIEEROMEATE L7z, #EfiEIZ 7 ~ 9ke/10a,
BEEFRII11~12kg/10a® ) VAR TH - 726

YR - AV SR R e B AR A & IR oD T ik
THEHEL 720

R IVER

1. WEs LU

[ ER R BRI (D4 FH) 1P 1cXs
THE L7z S ER O EL L 02 £ - 212
RL7zo T72, MEEARZIN - 212, BB X OBk 21X -
3ITR L7z,

MK ER RS (2 25/ ] 1I2BnT
[ S & OF2023] AVEBLEAE & WIREICIX ) S b TRE
BLOYEEL LT [02 fF7 =/ — VIR K 2751
O] 13 103 %), 103 Ly oFEorrhyr=v
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x—2 WERUHEHME (2022~2023F#)

’gg A SHEOWA2  YOARITLE k61 B SHEOE00  SdE 02000

0 ATFoR 02 ik 02 ik 02 ik 02 ik 02 ik

02 HT07 /- VIS R0k 03 ik 05 i 05 i 0 R 05 i

03 LIdEOT My T7orH0nsE 04 %5 0l XIS 01 LIS 03 5 01 i Hisy

04 Hig 04 i~ 04 i~ 04 i~ 05 i 05 i

05 L7z 1k 03 R FEO R HBUEEE 07 03 X 03 1% 02 7% DA% 03 X

06 IEDEOEEDT v by T = E GO 01 431355 01 #1355 01 31355 01 31355 01 #1355

07 W 0 RRn 03 I 05 i 0 RRn 04 RN

08 IEDEDOEEL & ) OHB DR 05 H 05 04 X5y 05 H 05 H

09 1D TED O REY 03 59 03 59 03 55 03 59 03 59

10 HoOBHMO®ES 03 59 03 59 03 55 03 59 03 59

11 BE OB omE 05 H 04 X5y 04 X5y 05 H 05 H

12 FEFHOHVE OFEDO A I 01 4% 01 e 01 4% 01 4 01 %

13 #L 05 i 04 R 06 T 05 i 05 i

14 FEEHIETOHMOOE X 01 # 01 01 01 01

15 R 04 M 05 i 05 i 05 i 06 RRW

16 HOES 06 Rk 04 R 05 i 06 Rk 03 %

17 ToHE 03 E®E=AY 03 EtADL 03 EEAL 03 ETAD 03 EtAL

18 HokiiorEoRks 05 05 05 05 05

19 Hof or fi or P 02 Htn o 1 or P

20 Mo 05  #hgEIR 05 #hgEIK 05 #hsEIK 05  #hgEIR 05 #hsEIK

21 FHifih oo JedmER R O E 01 4833 A5/ 01 433N 01 S 3A /N 01 483 13MN [ 3’ EEY VN

22 OO 05 05 H 04 Bk 04 5k 03 %k

23 i 03 RXTAHS 0 ROFHH~KTE 03 RFFH5 03 RFFH5  © BCFFB~0TH5

24 06 %R 05 1 04 R 06 XK 06 Rk

2% 03 ®RWHD 03 OVMAD M SVMBE~HAD 0 SVMAB~MAD 04 VA~

2% EHOWMOE 02 Rk 03 i 02 R 02 %k 02 %%/

07 % XM 03 HExM 03 HEaM 03 HEEM 03 HEamM 03 HEEM
(F EMEofERE) (I~1) (m) (m) (m) (m)

28 é:ﬁ;ggﬁ%a?’g%ﬁﬁ% 02 v F2 03 sy FHEL 02 Y2 03 NYFMmL 03 Sy FEL

pg JRTo MBI CWBIAET or svkimas o v kTe8 02 SYETES 2 Y KTHS 03 SV KTHO

30 ;L’g;g%ﬁiﬁ;g‘lg%ﬁx% 0L Ay F2412 05 /5v K22412 05 /5> K22412 01 Y F2412 05 /5> K22+12

31 Boks 0 R 03 fi 06 Rk 0 Rk 04 Rk

2 Bon 02 02 04 02 02 #

33 KO 03 ¥5M 03 ¥5M 03 &M 03 kM 03 M

34 THE 06 Rk 05 i 05 i 05 i 05 i

B 355 Lo o 355 o 355 o 35b 0 355 o 35b

36 H 03 I 03 I 05 03 I 03 I

3 RH 03 RTH 02 R 02 W 02 KT 02 R

L) ARAITIE, FINRESERESS (F )RR T JE1534- 1)
E2) FEUEORIEER, 2018~20234 4k ([ S8 & DEE2000] 0 42022~20234F4F)

M—2 #EE

M—-3 ®HIUER
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HBOmE] 13 104 25l [06 Kl L7ziko%E%:
FrOMROMBUEE] & [07 &, 15 RAE®E] &
[04 =Ml [19 Hof] ik [01 |l [28 7w
T = UMUK Glu-ALBIR T B 2 R ALBIR T DOFEBL
102 Ny k21 129 Vs =V#mK: Glu-Bli
ETEBICH B3 EETORI] X102 ~NYF
17+18], 130 Z VT = ik : Glu-DIFE(ETIHEIZH %
SLEE T OB & [01 Nv F2+12), 34 Th
EIF (06 K] THbD.

(27 &%) 13103 HFXAE] THY, [ShED
#2009] LM U THED, TORE (1 ~WD7ER)
3 TEREOHE009] OTIEHL, [SdbEDE2023]
T~ TREEHESNG, HBikd 5 EEIHE R T
X, FEAUREOESHBEDEL - THNDL Z LI
o728, B OBRIE, T 4R iR LR 2 5
KELSANZZBIE OB, —ERETLLENDH D &
EZbNhb,

50
DEHETDEF2023
nEHEDF2009
40

30

EE (%)

20

®wT 2.0 2.2 2.4 2.6 2.8 3.0 3.2
AHVEORE ()

M—4 HEHSH (2021 ~2022F4%)

2. £ENRERR
1) #eHs - P - SRR

2017~ 202V4F- 4% D A i IR iR O R % 25 — 3 1TR
L7z0 ABEIMERBICBWT [ X0 E 082023 1[5
¥a & DFE2009] LI LT, HBEY - AT A
REERRPEL, BREMS, s nd,
FReRe Lol THEBLOARERIEL, KHED
¥ N HEAREE L, AMBUIENZIZIZR S, RS
THEEER <, KT R m A - 720

FIE AL TS & 082023 A% [ 252X O32009
WA, REOHENE -7z (K- 4),

2) B - MITEEREB L OV T = - WaryiElz
TR A

(b X DEE2023]) 13 [ShX0EE009] & HELT,
SRR - BMEDSIZIZMSETH L T e, BRI
ZIFFASEE2 N5, T2, HOIIL Lt i3EIZM S
ThrH72OWs S EHRKE, FIZFRLETHED, bidR
RPE WO EMRIE, PRIV EEZOLND (K
-4),

[Eax DE2023] BLU [Eax0E2009] OV
T VBIRTMAER - 5I1TR LIz, SV T = ViR
APV L1252 5BV TIE, wW2h D%k
fTRFZEIC L VSN R > T b, [ SdaE& D42009]
&, A% R B Glu-B3g (HH#ES ), Tto et al”)
RO, MR IS0 D Glu-Ale (K5 (FHSY
A5 EoTED, ToI ks, BHEOLTS X
L2, B A TR D XN A WA DO AT D%
BoTwizbEZ b5, [ Sa& 042023 T,

®—3 HENMREABRRET -2 (2017~2022F %)

e JEELMEENT BN RE RE R B T e pem O0OL ROV OB g e BE
BRE e LR OLH) (m) (em) Ghmd)  (05) 2 (w) (g 07 HERE BT gy KA
(kg/a) (g/L) (%) (1-7) (%)

2017 416 526 688 82 183 00 184 818 441 8% 107 53 23 - -

2018 405 523 917 114 237 00 396 983 476 840 105 37 00 895 146
<mx 2019 330 525 896 110 273 23 418 9Ll 42 &6 125 53 09 903 136
o 2020 401 524 844 110 262 27 475 979 450 840 117 43 16 871 152
2023 9091 409 527 753 98 229 00 301 825 457 84 1.2 27 08 892 163
2022 402 526 906 107 274 00 479 918 470 839 109 28 09 798 160

¥ 405 524 834 104 243 08 376 906 456 8% 113 40 11 872 155

2017 414 525 702 78 219 00 225 (1000) 381 808 94 38 17 - -

2018 404 525 875 110 221 00 403 (1000) 409 820 89 30 35 672 141

wpx D19 320 52 845 115 27 30 459 (1000) 390 805 115 58 57 757 147
D% 2020 331 524 808 111 280 17 485 (1000) 377 815 102 37 30 706 144
2009 9091 41 528 741 95 254 00 365 (1000) 402 822 99 24 34 719 158
2022 402 525 847 104 274 00 522 (1000) 408 823 96 48 12 619 15l

Wiy 404 525 803 102 251 08 410 (1000) 395 816 99 39 31 695 148

EL) EREENZ0 () ~5 () o 6 BRE TRl
2) MR, MRo&t s M RHET SR

A T-EH R (RN-840) THllsE.

3) HME, ¥y HERE, RGSOKRTIE, FHiEEDOEEMEZER L TWD I L ERT,
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R—4 SMHHBRER (2017~2022F4%)

o R BV W
R4 R AR (%) (%) L 2 b
2017 745 49.6 87.3 0.33 14.8
2018 76.5 35.3 85.9 0.76 14.8
. 2019 745 36.7 85.9 0.88 14.3
& y;(ig) ke 2020 70.0 36.8 86.0 0.57 153
2021 67.8 376 88.7 0.72 152
2022 738 424 884 0.78 151
Py 729 39.7 87.0 0.67 14.9
2017 76.3 484 87.0 041 158
2018 764 36.3 86.8 0.68 14.7
. 2019 75.1 382 85.8 0.85 14.2
s &3 (ig) = 2020 725 373 86.3 0.52 16.0
2021 70.2 36.3 89.2 0.67 15.7
2022 71.3 434 88.7 0.70 158
Py 73.6 40.0 87.3 0.64 154

#1) BMFEIEE, TL—FBER/I ) Y IBHERT, REARBOHRZ, BEIVNZWIFERWY,
2) L"IIHETREWVIZERHLZ V. a"lTRAT/HNIVIEERBANL RV, DIIEEBARATREWIIT EHBADNR
V‘:tk%ﬁj—o

R®—5 JILFZ EzTFE

iR % Glu-Al Glu-B1 Glu-D1 Glu-A3 Glu-B3
S EDE2023 b i a c g
S X D #2009 c u a c g

x—6 JITA2T v 72X (2020~2021FHE)

L2V "INV T v WIWVT v

finf AL @ﬁ%?fﬁ WINVTFY (g) TNFUvA YTy r A (%) BT (9)
s oo 2020 11.7 2.69 877 094
2073 ke 2021 112 250 90.8 0.82
P2y 115 2.60 89.3 0.88
ik o 2020 10.2 248 679 0.85
2000 i 2021 99 2.28 753 0.75
S22 101 2.38 716 0.80

H1) VT oA ryTy 7 AR, L7V e ES o2y M TROGEEL, fi LI TWwWh VT v
BRIV T v EIOEDLEET, MWLV TF yOEEGERT,
2) BT X, NERLOghSHIE I N2V T O ER,

R—7 WaxyBaFE, 7IO-IXEFROLHE o7 UoMEEE, 730-X4214 THEN—8

DA F/ I = A a a 226 273 159 114 275 116 1.00 1.02 HWHT IE—A

o2 X DE2009 a b 215 420 160 260 273 113 0.65 043 RRET I T—2

S X DEF2023 a b 212 372 157 215 266 109 0.71 0.50 RRET I T— R
Fr T4 X3 b b 19.1 383 124 259 209 85 0.55 0.33 K73Ig—2x

1) Wa-Al, Wr-Bllidwaxy#a T 2R L, aldBFAER, bIRIEZRT,
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x—8 WTHENARKERMA (2017~2020FH)

T 7 N - PRI . G AN
s mewx 5 BRSO ans Wi W@ een
2017 135 10.2 104 74" 17.7 105 70.0
SR 2018 125" 10.7 10.8 79** 186" 10.6 738
2023 > 2019 139 11.0 10.7 74" 186" 10.2 70.6
2020 130 11.0 109 77" 195" 11.3* 771"
Sy 13.2 10.7 10.7 76" 18.6 10.7 729
é&;oéog) ke KA 14.0 105 105 7.0 175 10.5 70.0

1) MM RN, EENREOIHEW Z 2 —5 —F 2 b I VTR L 7260%H5
2) [ERED3E2009] LML L, tMEICX D ENE 5 %KUET, "HIL 1 BKETHEELELHDH I L ERT,
3) BERBIGBEIC X 59 R VEEH.
4) #EHEEE O () WL, FoIEHZFMET 2 & X ol SEHE AT, TRTOEH 243 L TH1001213 7%
572\,
F 72, BAFHENE, AFHEEEOAFICIE RV,

RX—9 WTHEDNIEE (2018~2020F#)

i

R4 AR AR B2 ; . .
L a b

2018 781 0.11 174

2019 776 0.16 164

< X DEE023

208 2020 762 -039 184
¥ 773 -004 174
2018 790  -014 170
2019 769  -018 150

S a X D009

2020 781 -0.77 185
g 780 -0.36 16.8
TE1) HEEMEHE, ARERERERIZ N 720w THl,

xX—10 EHREREEFRE RE7T—2 &BHFRD)

HyREI i A BE GiEsS TR BIR
o i
SRR, pafon TR
- (H.H) (H.H) (cm) (cm) (A/m?) (0-5)
2022 4.03 5.26 878 8.8 479 3.0
2021 4.10 527 82.1 9.6 334 0.0
S EDEE2023
2020 3.30 523 99.1 9.2 521 3.0
¥y 4.04 5.25 89.7 9.2 445 2.0
2022 402 5.28 85.0 94 538 0.0
2021 411 5.29 82.6 10.3 436 0.0
S X DEE2009
2020 3.29 5.20 91.6 104 516 40
Fy 4.03 5.25 86.4 10.0 496 1.3

1) #FRNZ20204E11017H, 202148110 19H, 2022411 H 14 H 1247 726
£2) BIRIZ0 () ~5 (3&) 0 6 BeRERHi & L 720

Glu-B3gk¥Hoo, HEMPH% D 5 Glu-BIi (KA 72, WaryBIETH, 7 30— ZAH5HRO5HHE,
£) 28D, Gu-AIBETEZ, Glu-Ale (R H FUT UMb, TIn—28 4 THEO—EE E -
5Gu-Albk %), EHPVEE—ERE SN EEZL TR L. WayBEFROTAER, REROM-E
Nb, FVT=VHEETHOWEICID, [ThE0FE bEIL, TIU—AIA T2 THILNTES
2023] OTNVTF A YTy s A, [SR& 02009  GUHY). F72, ST RWH - BEHY X, FEY R
IR, #20R 1 v MEL o7 (R-6), Y2375 54 =2 M7 7 VLR R 5
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K—11 ERSRBEREERRAE RET-—42 (N8 - REHRD)
A 44 i I [l B AHE THIE L RZAvE | S8
AR ZH LR ni
(kg/a) (%) (g) (g) (%) (1-7)
2022 51.7 79 853 46.0 9.3 20
2021 524 80 836 46.6 9.1 25
S & 0E2023
2020 58.7 87 850 452 10.6 3.0
RS 54.2 82 847 459 9.7 25
2022 65.4 (100) 820 40.1 89 3.0
" 2021 65.1 (100) 787 39.2 9.2 3.0
S ¥ & 2009
2020 67.6 (100) 804 371 10.0 6.5
g 66.0 (100) 804 3838 9.3 42

1) HFRE, 77 HEAE, IRTORFR, FHEEEOLEMZER L TWDH I L 2RT,

x—12 ERERERMAET 2021 FHFER (£FHRD)

_— fEpees AR Y R HE %if(z BIR
(H.H) (H.H) (cm) (cm) (F/m”) (0-5)

KHEE & 0852023 409 5.24 795 93 384 0.0
SARHT %52 % 02009 410 5.27 710 88 382 0.0
G S E 082023 409 6.01 859 10.1 610 0.0
SN S X D009 410 531 792 106 572 0.0
e <2 x D023 402 5.24 744 98 287 0.0
BT X5 X OEE2009 403 5.26 735 93 304 0.0
iy =2 E D023 406 5.26 799 97 427 0.0
2 & D009 407 5.28 746 96 419 0.0

W) BRI, 0 (M) ~5 () O 6EREHNE L7z,
*—13 RBRHSERERHAL 2021 EEEE (N8 - KEHD)

¥ )5 o . N IS 4
WL e ok ERE S THE A
(kg/a) ° 8 & (%) (1-7)

KRR & 082023 39.4 83 865 463 89 30
SR %5 % 032009 472 (100) 792 381 84 20
I S E O82023 796 104 850 478 10.0 20
SN %X O#2009 767 (100) 800 407 95 6.0
B <& D023 529 89 843 453 90 20
EVRIT X sh X 022009 595 (100) 798 38.2 80 50
Ty <& D023 57.3 94 853 465 93 23
<2 D009 611 (100) 797 390 86 43

1) AFBE, ¥ U2 EEAR, IRSOKTFIL, FHIEEOIEEMEZER L TWDE I L ERT,

TIT=A9A4 THBHNL T D, WaxyB{a TR T
SU—AGHE, TUT LR R?S [SRED
22023) o7 Iu—2% 4 7, [SdE& DE2000],
[EZDF2009] EFLL “RRETIT—R" ThH
LEHEEND, 2D, TNETHO [ShEDIE]
V)—=XLFL “EFEFIK LFSNLZEENDD,
SRE)EAICHELTVWDLEEZ BND,

3) U - FTRRE RERTAl

[ EDE2023] OWTHEIZHES 2D Y, KigE)s
B <L ARRIC K o TSRSV ADS, IR - &, REHEE
fiilcEEh (K-8~9), £/, EHH (RHEFEY)
W& BFHIC BT [ S & 0%E2023] 13, B THET
&, TSR E?EE2009] LT [RERD, #HEDH
R, [ < ELedvl, TaT
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R—14 EH@RERERMAET 2022FFHER (EFHE)

. H} A & i % 1R

WEW  SEE (n i) em w09
A HHR S & 0F2023 4.02 5.26 97.1 9.3 650 4.0
=RHT S #2009 331 5.26 97.1 9.3 658 4.0
AR S E 02023 405 5.27 103.8 9.7 549 3.0
FENN S da & %2009 4.03 5.26 979 10.6 650 4.0
BlIEFT S E0g2023 331 5.27 984 8.2 546 0.0
I S E 02009 3.29 5.26 93.2 9.7 610 0.0
) S & 02023 4.02 5.26 99.8 9.1 582 2.3
S & DFF2009 3.31 5.26 96.1 99 639 2.7

) Bk, 0 () ~5 () o 6BREHili& L7z,

%15 ROREATHMEE 2022FHER (UE - SEAD)
A5 I S - - LAV
WA i b S aie
(kg/a) ’ £ £ (%) (1-7)
A HHR S & DE2023 51.8 82 840 48.0 9.6 2.0
=RHT ZdaZ %2009 634 (100) 812 39.6 81 4.0
R S & DF2023 70.5 84 836 475 10.4 20
FEINNT S da & %2009 84.2 (100) 820 414 9.3 5.0
Bl S E 02023 68.3 93 852 51.2 10.9 2.0
FIENT S Z #2009 73.6 (100) 824 41.3 9.3 3.0
T S & DE2023 63.7 86 843 489 10.3 2.0
S 2 & D 2009 733 (100) 319 40.7 39 4.0

1) BME, &SV HEAE, IRTOKRFE, FHliZEEOREEMZER L T DI L 2RT,

oo &L, W RTw] 2EDERNH - 72,
F 72, BERRLIBUCOWTIE, Ty Wi, K- FH &
Vo AR, BIRR EE Vo AoV T Y, [
EDE2009] LFHEMENTVWEE W) FHIITH > 72,

3. EphmiERERE

1) BEPhaH AP FAT AT

ARG R A R -10~111TR L7z [ S & 0 %2023
X [ EDE2009] LML <, INEERIAY 1 HAREE 2
, BAMNIIMSTH > 72, RREMT, MRIIEL,
I o Tz Pkl d 7 vs, BEfEB L OTH
EAEL, FHBE BN

2) Bk h A e B R A

AR R & 2 — 12~1510R L7zo IRFRARREIC & o To
XH2b00, [ShRE042023] (& [ R EDE2009]
SR LT, BEWA 1 HEER -7, BT, BE
L, BRI R ro 7z Wb vs, 7
B LOTHEIKE L, SBLESEN 2, Bl A
Tld, RN TOIRARRA L BRI R0 5N
72

4. HR¥E

[ S ED42023] & [SRXDE2009] LD H I
RIKFIZBVT, Rl LD OD Y VX e
HORME, BBFMEIGR SN, VT v O
JEIZHR S T o 2 e D BBE AT HE SN TV D, [ S X
DE2023] 1T B EEEF I OWTIE, TR E
FoLIATHYBEBTITHRE LEVETDS
Vo Ak, [ S & 082023 12T 5 MEE AT S
MU, PR OLERME O R R ELA A
M, [0 & 02023 OF KA X Y INEDEFERFL)
Hohnbeldll, TNETHVILENDS [ERED
Z| OFHEEZ TOEFEETOMAPRAENS D
DLEEZLND,

BREORSHE AT
- B 20020 AN EBREB ORI 2 1T, 17

WE 2179 & & HITMBER & OFERIZHED 5 720
C SARWEL O NEFROTHYB L LT, 2013~20154E12



MFCF, - FAMRESR, RERZIT-720 72, /b
ZEMORIHYS & LT, 2018~20224E12 5 THRET)
Mg 24T 5 720

AP BB 2020~ 202145 12 20 T/NE B RE ST O RS
AT, fRE-BIE AT L & HITBEREE & DRI
b oz,

A ETEA I ANEFHEORIY & LT, 2012~20164F
(2220F CF, - FAAUEIR, AR E 1T 720

- EHZE N EEMOFHEY L LT, 20104F ISR %,
20114E1CF, - FyHEREE 247 - 720

- SHME  NEBEOFHEL L LT, 2021~2022412
DU CRBGEIR S & Ao ilBR, et A &2 47
W, BEOED FEDERITo T,

S/NERVE C NEBMORHEYS & LT, 201141, NEE
M FHHM & LT, 20124E12F, - FEEK %17 5
726

- NRFES  NEBREO L L LT, 2016~20204F12
M CTRENR B X O E N BE R Z 17, o
LN FLDEITS T

S ETRA NEBEEORIHYS & LT, 20174 IS
WesE 247 - 720

B

AEAEOE B - BEE) AR E SE AT AR TR, A
R - RTINS R BRI R -
FEERRZERR (IBVEY - JEFEEEM) OBIER B L V&t
BB O &0, SERh A goE BUb I A T, A
BBLUBREERE R Ly ¥ —HEEOHKI, LK%
RAxwizi2wic, $72, NEZOEH - BB
TIE, EZWRFEBRTE R AN B - il SEHAN R G I FE b
HEVEM I ZERB M O BE IR, AHE— K2 iE Lo e §
BLWB AN, DNA~— 5 — 44 Cid, ESZHFZE R %
NS - B SEBAR SI ZE A RE P H A B SERF 78
¥ 5 — OMHGEBIC, RSB - BE5ERTSE
b (HAREBRIEERM) off FASFIG, MHBERKICE KR
) - fBEER VW, SISO EERT
5o

SE Xk

1) B - a7 - FEPL (2004), 7€y FE R
A7 FIAF—ICLBILFOTIV—AGEIAT
OHETET, B L64 BE B U B e S TR R 1

2) AHHE— - KHEL - =KoL - ZHAME (2002) :

19

ANEFAE [ SR & 0%E2000] OF K, N ERIER
SRt se 555 ¢ 1~ 8.

3) AHME— - BEHZE - A 1 TH A - WHFAF - £ HA
A) - ZORPTEA - KRHEA: (2011) @ S & H EAHS
Ll [ SR E 0EE2009] OFM, A EERE
Yt seii62 © 1 ~10.

4) WHESLE (2017), /N E B8R T O T I X
% [EIN i & i AN ZESR DR, H AR R RR
T, 64% 3% 1 171~176.

5) PEEIEBRT - MMHET - WHEDESL - RILET - THR
R - AREE - HEIE - INNERE (2008), /N
DAV RIES VT = F Tz y MERDK
B, HAEW A aE AR F %225 (0) ¢ 310~310.

6) Ito M, Maruyama-Funatsuki W, Ikeda M.T, Nishio
Z, Nagasawa K, Tabiki T (2015), Dough properties
and bread-making quality-related characteristics of
Yumechikara near-isogenic wheat lines carrying
different Glu-B3 alleles, Breeding Science6b : 241 ~
248.

7) N ESEAER A (2024) @ ZOAHEICHET 5
R

8) {THIAIF) - FEHZE (2015), Hil £ IEEFHA O /N E
FMOT IT— AL TNV T VR, TR R
Wrge655 1 1 ~9.

9) BEMKEEMN ZHESFHR (1968) @ /INE B E
~INEBERRBRICBT S -

10) FEMOKEER (2011~2024) © #%H
Tt 2

11) B KER (2021) @ BEEAROKRE R RS 1) Fe AT AR (2
2 ¥ F)

12) BMOKEAS (2023) @ E#Hm/42887%5 © 1

13) £y (1997) @ EWNENZ ORI B $ 2 F %84
WitE-ANEDOA (5 EA) BEPERHE -

14) AN - A e T - WEER - A (2008),
H A%l /N 22 o A #1209 % Glu-Al & Glu-D1x)
SEAR T O EAEH & Glu-ALX i T OPCR~ —
71— DORSE, BEREELI0% 2 5, 41~48.

15) ey - A AR - ARHHE T - RINESE - SAE
B (2017), HAMMA I A FI2B1F 5Glu-AlK &
GluDIEXED 7 V7= vHT2=y MK, & v
X7 BERROBE DGRV RAT R, HAME
Wit d86% 2 5 1 169~176
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WIRANVY FPEWMH L2/ [ X EDEE2009] D
WALZA MR 1%

E iR - SR WELY - ZW MhEY - & FhY o £ -k R
U= K EhA, WILEIRSE, %
Cultivation of wheat ‘Sanukinoyume 2009 using chicken manure with

reduced chemical fertilizer.

Miharu KAWAHARA?, Tetsuhiro MIKI”, Yuma TADA", Yoshifumi MORI?,
Mitsuru NAKANISHI”, Kiyohiro NAKAT”

Keywords: chicken manure, cultivation with reduced chemical fertilizer, wheat

Abstract

Given the growing emphasis in recent years on reducing the environmental impact of agricultural production

and urgent calls to effectively use organic materials such as compost, in this study, we investigated the cultivation

of wheat cultivar ‘Sanukinoyume 2009" with reduced chemical fertilizer input using chicken manure pellets as

basal fertilizer.

1.

In the 2022 sowing trial, plants in the plot receiving 300 kg/10 a of chicken manure pellets as basal fertilizer
were shorter, had fewer stems, and had lighter colored leaves (SPAD) than plants in the conventional plots and
exhibited deficient growth during the early to mid-growth stages. In the agricultural experiment station trial,
yield (weight of harvested grains) was 22 to 27% lower for the chicken manure plots compared to the
conventional plots. However, in the field demonstration trial, no differences in yield were observed between the

chicken manure and conventional plots.

. In the 2023 sowing trial, plants in plots receiving 300 kg/10 a of chicken manure pellets and 3.0 kg/10 a of

ammonium sulfate as basal fertilizer exhibited similar growth to plants in the conventional plots. In the
agricultural experiment station trial, yield of the treatment plots was similar to that of the conventional plots. In
the field demonstration trial, yield of the treatment plots was the same or greater than that of the conventional

plots.

. Regarding the agricultural experiment station trials, in the 2023 sowing trial that resulted in yield equivalent to

the conventional fertilizer regime, chemical fertilizer use was reduced by 60 to 64% in the plots receiving

chicken manure pellets.

. The results of this study suggest that, given the high variability in fertilizer content that is characteristic of

chicken manure pellets, adding a small amount of chemical fertilizer to the pellets and applying at 300 kg/10 a

is effective as a basal fertilizer.

a) VEW - BRUERFZEEE b)) IR - BRIEMFZEER
ZHH :20244E11H 1 H
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m R

AR, REAEE BT 2 B O A BT 5 8)
EVDH BT, LS OFRE LM OF RGN ABLEED
METH D06, AWFETIE, HEEICBSAXRL Y
NI L2 [ & & 0352009 DAL ilri ks
DWW TR L7z,

1. 20224F3 23R, B E LTHAARL Y b2
300kg/10afti il L 72 X 1%, HEATXICH, HLAK
<, EBA7%<, ¥t (SPAD) 1395 ¥ <HERL
ABO~h I CTEFREIAR L, KXZEE
oW, BEERABBNREBR T, EITX D22~
27% M & %8 o7z —HT, BIFEIERETIX, BT
LEIIR N o7,

2. 20234k X RBRTIE, EPELLTHELAXRL Y b
300kg/10a &, M7 % &8 5 T3.0kg/10a % (At
L7z, BTSN, ZEREOEFETHY), 1B
YEBIIOVTIE, BERBRLNRBRTIE, HEITXE
IS L 7o 7o BUMLEIEREBR T, BITXICH
~, WS LS ko7

3. EERBRBENRBRICBWT, EITK L RSoE%
57220234 EHE & T, BAARL v MiH X o bR
FHR OB, 60~64%TdH - 720

4. BWEANRL Y MIEERE L, RS HERIELD
EVHDLI LS, BRIEHET L0101, KL
LTHSANRL v F300kg/10alc, AEOLEMER %
RALMH T 2 HESAENTH L LHEZ b,

&

[

SEMN 7 REAEOHVCTFOLRRRCEHRLOEE, T
UM OBl &, BEAREZIND & RN ®RL S %
W3 h, WHRICSDGs (PR RE 2 B HAR) ~o@
SPSATERL S N, EB O % 58 B R0 BRI SE O Rt i
FEIE & M ERBR B O W 7 AR { R E T\ B,

BMKREG L, 20214EIC %A I RN—3 3 Y THEH
T5 [HEYDEEY AT L] Z5E L, 20224E12
BB EHIMIO ENT-BR Y AT A DD D DB
B ARG S B O MRS IS 3 2 3 (AL Dol
B AT L) LIS, BRSO T CREALN
RO 72D DHHIAZE S HICHEEL T EE LT
bo F72, EBETEEOZIZ L 0 BEEL L, Pk
FROFEY A 7 B F 2T, WA LA R % 5
BHe L7 b st o il %, 20504 1230% %983 % &

LC, B A2 5 OB T, HEEo [
WEIRZ ARG 5 FErREhTns,

INFETIERRICBVWT, FIECTE, LR
iR AT & LT, &Y YR - KA U 7 2 ER OB
LR ZHEAE L TE 2D, SO GREEM 2 00H L
T/ DAL FIERRIE B IR E T v, 20
BRI, ADNEIE, KRR E R LTI EER EE AT <
LR Z B L v EIEDPE T LR 3w 2 & 525810 F
BB UNEFIENY). B, FINET/AE TShE&D
#2009] 2R L TVLAEEZED S B, 99.3%13LFM
BHZ X DR L CTwd (20204E /N EEBMA (R
#£))o —HT, FINRIBEFEATDHY, ZoHE>
MTHDLBSAL, MORFHRE KSA, F5HA) I
W2 EC/NWMEL, SR 720, JEH 2S00 5
HROBMDE L, ALFRBITE VRIS HFTE S
(BB, F /o, RESELBESAT B TLIAEL
ALy MRICLAEBSARL Yy MSlRFESINTED, 4
HAARTBIESA LI LT, WAROMRED %
WEHAICHHE L T0b, LaL, BAAFOHEMEZIGH
T 2720120, MEEEIBTAEFE~NOEELYS
PIZT B REND 5,

Fiz, AR—MREBMO1IOTHL LT v 7
Heffrid, TEOEBERIE L D BN 5 FiET
Hbo COFMMEIEAL, MEOAFRRZEL, £
NENOIEIHOFEEICA DY, B U TLEREKRD
LR E T2 2 &1k 0, ALFEIER oM EOH]
WO HETHDLEZ LMD,

ZTT, AWETIE, DK [EhE02009] O3
IZBWT, BAAXRL Y FORHAVES - & - WE%
CRIFEHIIOWTHEAT A L BT, LYY IP
Wity 2 06 ) L 7208 L IEESERE DGR IZ O W TG L
TeDOTHET %,

MBRVAEE
HEg1. EBICHBIIBIANRL Y NOADIRAICE S
58 (2022 2023%F)
1) 202247 & f2 33U N R

) R 253 D 3065 HL 12 20224611 H 17 H 2/
[ W& O#2009] % i 8 kg/10a THANKI80cm D 5=
f120cm, 6§D OFHRFF O PR B ) Vi E L7z,

HEDOR D S 1%, KD 2 ¥ 84 o PUHER: AL,
T EIAALE, BBXOBMEIIE-1DEB) TH b,
BAIZ R NDVI (normalized difference vegetation
index, 1IEHALHEATRE) * ¥ —TdH % GreenSeeker
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F—1 2022 EEDREHBISARBOME (/10a)
ii’g’ffﬂ S B B 2
HBARANRL Y b 11/10 HBAANRL Y b 13/3  AbsEFEH)

L 11710 HATIX - 1117 1/17 KX 373 et (%)

LI P T i1

BB (kg/102) B wxm g ™ szr ke M axm (@
HEANVY P - WwAANLY R 90 - dozfbike 50 60~64
im0 mEo-E lo . . - - i
ATIX GARRR) 100 a021b 49 4021k 35 021k 42 -

1) FEEE AR

H2) WAAK TV H Y EES3%, AR 115% (WFER AL

FEAANRL Y b 1 N-P20s-K:0 : 30-52-4.3 (541 T 344
SR EDE—5 1 N-P20s-K:0 : 20-12-12 GERIPE (45%) -T2 2-120 (35%) -7 v FIB (20%))

4021b3% (& & IR INBEZ402)

£—2 NDVHEH» SEH L -BFREEE (kg/10a)

NDVIfii
0.58 A i 0.58~0.62 06301 1
% L e B
By Lhee 5.0 35 2.0
1) NDVIZ, ERAMEO S (NIR) &R0 g
*‘m)%ﬂmbf (NIR-R)/(NIR+R) Tt
BHEN, fHZ-15251FTOMT, HAKE

WIZEAFSIR W EHM S b, NDVIE I,
GreenSeeker Handheld Crop Sensor (= 2 ¥ -
Y Y TvAL) RN

N ISV Y — (=3 y - b YTV
PLF [GreenSeeker] &\w29,) & W CTHEF IR Z N
EL, K- 21RO EHEZIE L7z, NDVIIE, i
HRIVRO = (NIR) &G0 g (R) ZFA
LT, (NIRR) / (NIR+R) TatEsR, fiid-125
1FTOMT, HAKREVITIEAFRRVWEHRI SN
(KEEY)o TH - 8" 1%, GreenSeeker Talill L 72
NDVIHMEIZ 5L, %%, %t (SPAD) D& EFOH A
WL AEE M EAERH L EEHOENMILT
Who 1 XIEEIF270m’E L, 2 KEZ T 72

F RN AFRARZ O 2 A (50cmd 1E
FHEOR) i, BN 3 Gxidif Lz, AFHAE
FY, % (SPAD) (3MMNI0MMAE, FEEIIHANETE
REWFIICERA L7z (20224E12H 16 H, 20234E 1 Al16H,
2H16H, 3H3H, 3H17H, 4 HI9H®EF6 M),
A (SPAD) OFHANCIE, FEAKFEEISPAD-S02 (2=
X7V ZHWT, BRI 2 32 HE L
BROI, Fi, Rifgecize Iy B T 72
B, REM AL TH H2NDVIZNE L7z, NDVI
HoOWEIRZ 2200 FETHEBLZZ, 12HIZ
GreenSeeker & H >, Hi b &4 1 mTGreenSeeker % 7
AN—IRICE AL (R H - fif®), 1081 5 [ EE,

: N-P20s-K-0 : 14-10-12

Wre L IS - BE L, 8 AT (MO HM A5 4 AT,
V25 4 AT OFHEE EORBEIX ONDVIE & L
720 22HE, Fu—raHwziillxziio7:. Fu—
~1%, P4 Multispectral (DJI#k, DAFPAM) Z L
Fu—r B A7 24 (0S¥ 7Ly MnKEH
77ﬂ[DHGSMM)T&Tbybﬁkﬁﬁﬁﬁﬁ%

WUTRNE— Y ORIT, PSS afilil 7z, RITEE
30m, *—N"—F v 7 (HEHEF) 80%BIHEL, Fa—

IR ENTVBI VT ARY MU AH A5 THIET—

7 B L7z BUS LZHIRT — 7 1%, R 7 b
Pix4Dmapper (Pix4Dtl) # v, ﬁﬂﬁ L7z

BN BIANE, AR, R, BBEWEL, DG - &
Bk, 2%, bOoE, WMERALHE JHEE 777
VEME, THE, & 2HEGHEE IKGEEThZENh
HWE L7 ¥ X7 HERFRIZ, ﬁﬂ* KJl‘}fui‘GSZOOO
(7 [ A ) 2 > ClSE L 72, X, AMEMWE
BoE sk 2 UTllE Lz A, %Fﬂé%ff‘ﬁﬁé‘
SRR X BEMEiT, 1k, 1+, 1T, 2k 2
W, 2, BRSO 7 BEREREMm & L7z

TagEGATE, BB ET GF BAIKIEHET), BT,
IHERE D 3 [0, FFEBRWIESH10cmE TO HigE%,
i AR i (itﬁﬁ%i%ﬁ‘ﬁﬂi”) ZHE U TERRICL, Al
Wk, 2mmOfiiEB L7z D E W L7z,

iﬁﬁﬁﬁai MIEQI%fﬁ/xmﬁi(uT
CEC), &%, £wF, WEEEE U Um Rk
ﬁﬁ( VWL, ANVYI LN, RTFTTL) L LT
pH, &k, w®EF, V) VB WL, TR
ii"”‘?l‘)?‘{%‘” CECIE Ty B BR B 52 1% 12 e U Tt
L7z. MEREREEERE, KBEMOMBEEELT v E=T
m%?%%iz7nvh777fﬁﬁLT%mLto

R GIAT I, DR - SRR Wi hEo—i %
AL, BROD S oFEER % WE Lo, 80C Tl
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R—3 2022F#FZORMWEAEZOBE (/10a)

-9l B A BiEY; L) N
e, G EE S e, Lo ss ki
o R T R T Ik AW (%)
(kg) (kg) (kg)
FTX PKt—7 T 1488 56 PK+— 7 T 71488 28 *— 14 28
sy TN PRE-TIIEE 56 PKE-=7 T 28 A- v e o
FIK  HEARL Y b 9.0 - 4021L1% 20
EBITIX XX oiE—3% 12.0 - - -
FAD D M e 58
W ik e AL 90 - 402L 50
[BITX S E0E—%5 8.2 - - -
FEFETH e e 76
BEST ik e~y s 9.0 - A024LH 20
¥1) PKt—7x 2488 (N-P:05-K:0 : 14-8-8), *+—J14 (N-P205-K:0 : 14-14-14)
E2) EATXOIEMNGEHENE HAKE T AD)IT1X100kg/10a, S & 1ii360kg/10a% fitiH L 720
1 3) FEIEXoEEIX, 20234 3 A 2 HIZkH
F—4 2023FHEFDOEEABREARKBOBE (/10a)
TSGR R .
ot JEI B 1 I 2 O
FEHSANL Y b1 11/8 FsARLy k31 WE (%)
e 1 WX < 11/17 219 X 3/1
] WK N ) . I N W
BRI (kg) BR wrm e N srr ke ™ sxm
FRANL Y b EHARL Y b 117 i
e 3N - o " - - 4021L5% 20 60~64
*ﬁf’@%\ OI/NTZ]\ - ERANLY b 117 - - 4024L )% 35 72~82
"""""" <
) M EREOER M0 T
TEATIX (G HtifksR) 100 4021b )% 49 4021b )% 35 4021b )% 42 -

H1) RN AR

H2) WAANL Y b N-P20s-K:0 : 39-35-29 (&t H T34 H)

B« Nz 21 (G pEAL R

J L, WREREENE L. Tk KNI E

2, % Cyclotec 1093 Sample Mill (FOSSH:#4)
THHEL72bDEGH Lz, SrEBE I, 2% v

BB, AVTL, ANYILN TEFTILE LT
WAARLV Y ORI ER, EF, ) VRO
VA, ANYIN, TRV AE LT

R HT R O S AR L v S ORI, AKEFIE
20 oJi e A3, KB R ORI AR AT \Z#E T Th
L 720

2) 202243k & Bl FZREAER

FNRNHR AP 3 At (S &Th, $ADHM], B
TRF) 188V, B IR A M L 72 A eI
TRMEATR E L, FERERIE A N AR O .5 AR
Ly MX LD E Uize SHMEITY 0BT
K-30LBYTH5S,

HER2. HEICHTBIBIANL Y bEFRRDREMICE
358 (2023,/2024%)
MREROEETOLMLADS, A1 OMELEF 2,
WABTOYEED - DIZERE L THSANRLY v M
%% A S 2 72 R IX & B L 72
1) 20234F-4% & kB N ik Bk
20234 F 11T HITHIC/NE [ S o%2009] % B 1 -
1) LRBRICIRRE L 720 ABRBI L ML & L7z
FZRBXOMEIZFE-4DEBNTH S, BRUBED
fEEIZoWwTId, 1 - 1) LFEBETH LD, BhA
NLy M+ REONRIZBWTIE, vy Yy vy I3kiae %
i3V B AR A& it L 7o
A, R - 1) ERMRT, AEFHREIL
2023412 H18H, 202441 H16H, 2 H16H, 3 H14
H, 4 HI5H®FF5 475 726
2) 202343k = Bl FZAE AR
FINRAHCRPEES 3 2 (Btdthi, £ADH M, BE
Fili) T, FEHERBRE AT o 7o EREXIGAEE2 - 1) 0
FAANRL v b +REINX & RO TIT o 720 %
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£R—5 2023F#FxOIMMETAEBREZEOHEE (/10a)

JEN A S .
S5 W il o) il M B (%)
#H#HE (kg z=#E (kg z=#E (kg)
o SRSOF R 80 ] . ] ]
oy A Wk A "
(I4EH) ; FESANRL Y b 11.7 .
SR . - - 4021tk 20
T4 30
N - HEITX  ShEoB—5 12.0 - - - -
A 3 B
AL 117 4
(24H) gegpx ooAER - - 1024L3% 35 °
T4 30
g WK mhEoBTE 82 o R T T S
e WHANL 117 39
(20 H)  gepe oAb - - 40211 20
% 30

1) FAO) N OWEATKIZEERHTICW HAIK100kg/10a% A L 720
H2) FLREXOBNIE, 20244F 2 128 H it H

R—6 2022F#HEXRU2023FHE CHEALZBIANL Yy NORERTERUAE (%)

C N P20s K20 CaO MgO C/Nﬂ.'.
WHFORME - 30 5.2 43 250 - 80
Brisloy b o) 0
sl 25.76 336 6,54 445 5.30 200 7.66
MR - 39 35 29 - - 60
WALy b(2023)
sl 2627 427 365 251 1037 1.24 615

W) O AL, BRANRL Y PR LA

K—7 HBREORER (2022F#% = BEARIBNFER)

12/16 1/16 2/16 : 3/3
REEIX 4 W X £+ o NDVI  NDVI (5 £+ B NDVI  NDVI L5 £+ it NDVI  NDVI L5 £+ B NDVI  NDVI
(#/m)  (em) (/1) (SPAD)  (GS) (M) em) (h/md)  (SPAD) (GS) (PIM) (em) (h/m) (SPAD)  (GS) (PAMD) (em) (h/m)(SPAD) (G (PIM)
HATIX _ - . ' . - ' oo | - ;
MR %1 158 a 256 a 407 a 028a 026a | 184 a 1149a 476 a 036a 059a {228 a 1310a 402a 07La 072a {295 a 13252 3842 0792 083a |
AT _ . : ~ : _ :
276 162 a 277 a 401 a 029a 025a | 182 a 1176a 484 ab 056a 059a | 236 a 1436a 414 a 071 a 07la ! 310 a 1411a 378 a 078a 080a !
(JEN—FE1h5R) : : : ;
JEFEX o : : _ : _ :
. 257 156 a 261 a 381 a 026a 022a ! 159 b 900 b 435 a 049b 047b ! 202 b 934 b 360b 053 b 055b {212 b 87 b 283 b 056b 066b !
(BWHANL Y ) ' : ; :
n i - ns ns ns ns ns * * * * * * sk ok sk ok ok sk ok ok *
3/16 4/19 R R M AN
RERX H L34 E2 e ¥t NDVI  NDVI T E2 4 o NDVI  NDVI ] it
(em) (k/m)  (SPAD)  (GS)  (PAM) (em) Ck/m)  (SPAD) (G (M) O/ (/R () O/
fiigrie 509 a 1233a 430 a 082a 08la {881 a 88l a 430 a 08la 090a | 2/13 3/2 4/2 5/30
MR X 0 a 0. } | 8 g 8la 0. 3 / / /
it 510 a 1276a 393 a 08la 08la 3 885 a 798 a 381 a 08la 086 ab3 2/12 3/2 4/2 5/30
) /6 a .. . . H . . . . 1V 2/ / L/ /.
(ER—FER) i 3

5 350 b 805 b 322b 059b 06lb {769 b 609 b 394 a 077b 083b |2/14 3/4 4/3 5/31
(HHANL Y b ! !

ni oy ok ] * ok k1 ok ns sk - - - -
1) NDVIIE, ERIHROKEE (NIR) &ROKEHE R) 2FM LT, (NIRR) / (NIR+R) TS, ffiE-1251 FTOMT, MAREVIEEEFTIRV LA SN,
TE2) ST OMRE, w1 %AKETHEED Y, *: 5 %KETHEED Y, ns: 5 %AETHEER LERT.

R2p BYUNLFHAT S N7AlIE, TukeyD 2 BB BV TRILX I 5 % KETHEADSH ST L ERT,

BI GRS OMEIIEL -5DEBY TH S, Rlpofzo 20220F S I L2 HA AL y P OEH
EHRI%BIIH LT, 20234 X TId, BESAHE

HERERUER 39% & 3EEL, D5, MENOBEHEMRERHIZ L
LhEEZOLNI (F-6). 5T, BAAXRL Y b

1. BAIANXL Y NOED AT BHMLIZE A, WAL, MEITROEE bR

20224F L 20234 R E OB TR L 723 5A AR L v 2o TV,
MEFR—&H0HETH B, WEFEROWS GAHAR)
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#=—8 mMEH - INE - RERBENHER (2022F#F & BERBREARER)
MR MR WK IR oy bHH k% 7] 7. Jg % BRE THRE ¥ o878 K A
BRIX % P RS i 2
(cm) (cm) (A/ni) (0~5) (kg/10a) (kg/10a) (kg/10a) (%) (kg/10a) (g/L) (g) (%) (%) 1~7)
HATIX -
MR 864 a 91 773 a 4.0 1471 a 583 a 645 (100) 33 816 39.6 9.0 164 ab 45
HATIX - - - ;
E— 53 858 a 86 759 a 4.0 1283 ab 509 ab 600 (100) 8 825 424 82 158 a 35
JEREX -
(Fs AL s ) 733 b 84 525 b 30 965 b 355 b 469 73 78 11 823 415 83 168 b 25
Vixiieii *x ns *k - * * ns - - ok ns ns * -
W) WXEEE, FREX22mmO 55 W THE L, K57125%HE Lze Lz,
BEREZ22mmD 55 WTHBE L2 0%, 75 TOVEREFCTEHIL 72,
& V8o BEAT R R AL B AR TR (GS—2000) 12 & B K5M135% Mk & L7z,
AMBLANVENZ L ¢ 14k 2 0 18 30 14T 4 2%k 50 2% 60 285 7 BUKHL o TEBERHi L L, BEEEMIMAE SRRAREMIC X B,
H2) AN ORR, #* 1 1 %KETHE.D Y, *: 5% KETHEED Y, nsd %KETHEMER LERT,
B B Y NLTD ST flE, TukeyDZ I B W TRILXENIC 5 % KETHEELH D L E2RT,
R—9 TEAMOER (2022F#F % EEHBRIBEANHR)
I FTiE 1 S
R EC  CEC 4%#% 2p% "HE .y PV AV TTE
HRF 300 pH (mS/cm) (emole/kg) (%) (%) R (mg/100g) va YA UL
7 ' (mg/100g) (mg/100g) (mg/100g) (mg/100g)
B EATIX, FEREX (F—1335) JENE i 6.2 0.09 9.56 0.17 1.55 - 26 12 158 28
REHN EATIX (O RifASR) I IS 5.8 0.19 - 0.18 1.66 - 34 8 172 32
HEATIX G581 R) IR g 6.3 0.06 - 0.18 1.68 - 35 10 167 32
FEREX (BAANRL v B) IR IR 6.3 0.07 - 0.18 1.68 - 39 13 170 33

i) BRI o L8RS, & LRIKOREH T TH 5

BEABRBATOEIY (A3 H) OP4M
L& PMEEE (k) RUBHFEER (B)

BT (2EER), A BT (&
BE—3ER), B EiEX (BHANL Y BN)

2. EBICHIBIBIANL Y FOADBAICK BHE
(2022,2023%)

1) 2022485 & 3 BRSNSl BR

BATIX (hafdsR, JER—FAR) LKL T, #Hh
AXRLy FXIE, EHEo27A%0 1 AI6H O
5, BEMMKL, I L CHER L, B (SPAD)
FERBRXTLHIGH2 59 3K A0 1Ly, #Ha
ARLy FXOKTIEAZ KD KE L, 3H3HOHMAET
i, BEEAB0ETH 72 (K-7). 2O ERH, B
SHARL Yy bORFIHE L EZ bz, T0%, FEfl

it

VB EE £, BEATIX G AL L 22 NDVIfililE,
B BaoFENEE FMAZETFERLTED, 1
H16H LD MEDMEATIX (MR, BE—FER) X
DANSCHER L. 3 H 3 HOPAMDENR R H A >
7273, GreenSeeker & PAMIZ BB &l U % 7% L 726
3 H 3 Ho#A&TIE, GreenSeeker ONDVIfEi A3 < 7R
ENT2DT, -2 EHLANL Y FXOBEE
%% (BHFW5Th0kg/10a) #%E L7z, F 72, PAM
2 X 2R TR O MR T HBSANRL Y FXD
HAEROARPH LR TH-72 (K- 1),
AR A TIX, BT (GHEAR) L, BRES
WL, WA LroTz, MEDELS Z2HAPAON
7oo BURRREEX, BREDEY - 72720 HETX (5
FR, HEE—FAR) L AEDoT (F-8)o
IERATIE, BEATX (OikR) 2, 2E, b
LEPED o oo WREAEITETX Orhtfdh, RHEE—
FARR) D22~2T%IW & -7z FINE LT, BEDIE
otz b, WEPDRPo/-ZEPHEBELTVWDLEE
AN, T2, BAANRL Y MRIGWE A S o4
BaAP7% <, NDVHEZ W CARZR 2 9L, i
ki (F-2) ICERSVWTHEEEEZ%Z S LTHEMTX
RSO LER, T ¥ HEARE FFL
ENTE L olz, IR, EITX GEE—%MAR) X
DL oz AMBIREIE, BHAARL Y PXOAK ]S
Tholze TEGHMOMRIIE-9DEBYTH %S,
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mEREOER (2022F#% X HMEIEHER)

2 H27TH
MHEC RS REC S NDVI RHE HIE B RS IREN RN s
(/ni)  (em)  (F/nf) (SPAD) (=) (em)  (em) (F/mi) (7P OI/H) OI/H) U3/H)
S XTh TEATIX 119 316 975 470 0.82 88.8 10.2 444 50 11/16 4/6 6/2
FEIEX 125 284 816 426 0.73 80.3 10.7 495 30 11/16 4/6 5/31
AN WX 183 292 1272 417 075 88 88 596 00 11/16  4/4  5/29
FEIEX 178 250 948 36.8 0.57 825 88 591 00 11/16 4/6 5/30
EEl mAK 209 474 1024 339 084 80 106 703 50 11711 3/19 5/21
FEIEX 307 410 804 29.2 0.74 819 104 651 20 11/11 3/19 5/21
t*ﬁﬁi ns ns ns ns ns * ns ns ns - - -
of pom BE BE pog amw pew 078 gy OB
(kg/10a) (kg/10a) < (kg/10a) (g/L) (g AR (g 0
(kg/102) (%) (%) (1~7)
Xl TEATIX 1406 593 543 (100) 41 789 36.8 104 1.68 6.3
FEAEX 1205 470 502 92 35 788 364 99 1.68 50
AN MWK 1204 475 544 (1000 10 797 399 92 154 47
FEIEX 1209 440 569 105 18 793 40.6 95 1.65 4.3
T WK 1931 711 754 (100) o 61 776 362 99 162 67
FEAEX 1771 710 781 104 20 779 404 9.1 1.56 37
t*ﬁﬁf‘, ns ns ns ns ns ns ns ns ns -

1) NDVI, SERFHRORESH (NIR) R0 4 (R) 2FIHLT,

DT, EPREVITZEEFTFRVEHIF SN,

NDVIfiiix, GreenSeeker Handheld Crop Sensor (=2 ¥ -

2) AT

(NIR-R)/(NIR+R) TEtESH, fliid-15751%T

MUY TvAL) TEAI
X & FHAEX 2 RIS & ) K w0 1 %KRETHEMD D, *: 5% KETHEED D, ns: 5 %KETHELZ LEZRT

z—11 LTESHOFER (2022F1#F X WM EIRER)
PRI | EC | CHC G it MRE w20 M OT0%
53 (mS/em)  (cmole/kg) (%) (%) (mg/100g) (mg/100g) (mg0g) (mg/l00g) (mg/100g)
saxW o ETR T 62 011 1147 023 220 03 55 17 1% 32
LRI 60 014 - 022 223 02 64 19 201 32
SRR | WM | 63 011 1203 025 234 08 68 16 218 35
ULHG 63 011 - 023 224 04 75 % 215 34
FAOIN TR, HEER (A—I25) JEML T 63 005 999 019 193 03 28 9 142 27
{47 IX I 63 007 - 020 199 <04 40 17175 36
FHER NCHE NS 63 008 - 021 210 <04 41 20 178 34
BESTH BT S 60 009 1232 018 190 18 99 27 1% 19
WHERS 59 008 - 019 198 <04 127 27 202 13
K | B 61 008 1234 023 231 14 108 24 198 24
IR I 62 010 - 025 249 <04 158 39 2% 28

W) R O ZE R L, W R AIKO T d 5

2) 2022474k & BU FEGE AR

JR SR B NGB & BRI AR B = D  WIEIANC B 5
(£ -10), FEREX OB EIZHATIER L 7 5L
e (F-2) I2HOx, SR, BERlTiPRL
(BHF W5 T20kg/10a) AL, FADIMTIEE L
(BFM5T50kg/10a) i L7z, BIRAREX, SdhE
i, BERHoETXIZEEIRTH - 7228, FEHEX TR
BIURFEEE AN E o 720

Nz - WEFHAEOEB T, BHIFEIRIHIC X > TH

AR ), WX OZEIE SN eh ol RFEREN
BRI, FHEXORMLZED, HEATIX XD BV
bolzhs, BHWERBRTRZOBNAR S N o
720 HEHEBMNCLY, SRESWRBIEF CEIERZ K
WS, BT EMFEORLZERL Y 8y HEh
TIF0% MR 722 &, AHFZWIICIEFTEIARL
LTBYBEEZEMESEZEAOI N TORLER
Oy R HEHERIBEITX ERAETH 22 05,
BUMFERE I 2 BT, Mt (£-2) AT
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F—12 WENESTOER (%) (2022F#F 2 WM EIIHER)
i | bo

g% N PO, KO Ca0 MgO E#% N PO KO Ca0  MgO

smaili K 87 156 072 058 012 021 858 067 030 224 04l 016
S 872 144 076 061 013 0200 927 051 035 199 038 013
FAOSN WFX 860 141 071 051 013 020 833 044 021 178 038 013
X 87 140 075 055 012 021 842 041 030 233 037 013
BEYh MFX 857 158 076 055 014 024 82 051 032 217 042 019
FAIX $2 134 073 054 011 026/ 829 036 020 149 032 022

e - ns ns ns ns ns | - ns ns ns ns ns

V) AT & SRR 2 tHEAS & D HEBE 0 1 % KIETH BB D, % 5% AR THEMED D, ns: 5 %ARTHENS LEAT.

+
xR—13 &F ﬁﬁ@*%(%%ﬁ%%a%ﬁﬁ%ﬂﬁ%
12/16 1/16 2/16 3
MENE g EH s NDVI  NDVI | L EH #fs  NDVI  NDVI | L EH #fs  NDVI  NDVI |
(/i) (em) (/) (SPAD) (GS) (P4M) (cm) (%/nd) (SPAD) (GS) (P4M) 1 (em) (/nd) (SPAD) (GS) (P4ANM)
afrx 74 127 4 M4 o 24 o 026 a 02 a 178 4 597 a4 473 a4 043 a O a 28 a 125 a 452 a 073 ab 08 a
Gtk i 3 3
7 167 125 a 191 a 431 a 025 a 022 ai 170 a 529 a 476 a 044 a 045 ai 294 a 1210 a 455 a 071 a 080 ai
OBt | ; |
FEIX § § §
(F5hxL o b 176 123 a 201 a 430 a 025 a 023 al 166 a 64 a 477 a 043 a 044 al 284 a 1126 a 425 b 068 b 076 a
+HiE3N) 3 | |
FiEX § § §
(FsAixL o b 169 128 a 185 a 420 a 025 a 022 al 173 a 580 a 478 a 042 a 045 al 274 a 988 b 420 b 067 b 076 al
+BREON) : ; :
oo - ns ns ns ns ns ! ons ns ns ns ns | ons * * * ns
3/16 4/19 | i i
R4 RS wm
BB LSS ES £ NDVI  NDVI | # EH £ NDVI  NDVI ;M Bl )
(cm) (k) (SPAD) (GS)  (PAM) i (em) (om)  (sPAD) (GS) (e UVID OV
it 50 a 1060 a 415 @b 081 a 08 a 923 a 763 a 402 a 086 @b - 2/2 2/19 4/4 5/29
GPHEfkR) 3
HATIX i .
14 1 . a .82 . | 9.2 4 4 a .84 - 2/2 2/1 4/4 /2
CET—SR) 514 @ 1086 a 30 a 0® a 08 al #2ab 65 b W4 a 08 a 9 / 5/29
PR §
(F5AxL b 470 a 899 a 379 b 080 b 083 al 81 c 50 b 366 b 081 c¢ - 2/2 2/19 4/4 5/29
+HE%3N) :
X §
(F5hxL b 470 a 813 a 409 ab 079 b 083 al 80 bc 630 b 380 ab 08 b - 2/2 2/19 4/4 5/29
+HEZON) ;

ns ns * * ns I

*

* * - - - -

1) NDVIE, SEARSHRO S (NIR) LR (R) #FfIH LT, (NIR-R)/
i£2) 4/19ONDVI (PAM) O 7 — %Kit

(NIR+R) Cit$ish, fliiz- 1451 FTOMT, MAKEVIELEFFRCEHBT SN,

1E3) SHGHORR, w1 %KRETHENED Y, *: 5 %KETHEMED Y, ns: 5 %KETHEMR LERT
B YN SN, Tukey D% BB B\ TILBLX I 5 % KHETHEAED DD 2 L ART .

Holze RERBLNOIIY; L N, BIFREES O+
BOERFERVPHBENE»o 72 (K-1D). ERES
ARAFCIINE, TRESESARISEHVIEOMED

HolbWEINTWD (R - {HY) Zehs, B
WHEFEITL T, BAANXL Y FOHRIB L D RIS h
2OTR B LENENG, UL, MWkosies
AR, BETDLSE BT, BT & ) FEEX T E
AR SN (E-12),

3. EEICBFBIBIANRL Y FERTDRMICESE
B (2023,/2024%F)
1) 20234E3% X sk N sl bR

20234EHE & TlE, BHmSANRL v M +L3NX TiEP)
MR EE S, BITX (iR, EE—5E%)

BIZAEDOEFTTH o720 —), 20228/ E LD

RETOISE AL Y b +ERLONXTDH, 2 J16H K
TOEBPD R OD 4 J15H KO TIIMO X

ZREOAFTHo7 (K-13), 2O EDDH
P Z 2RSS LD, 20224EFF X (121t
N, 20234 EEX TR L-EBAANRL Y bOREERELH
MENS T EMEE L TWLRENEZ bz, 2
H16 H O # 4 TGreenSeeker DNDVIE Z I € L, #* -

WCHEDXHESLEANRL Y M +EINX OB % D 7%
<<%§m 7 C20kg/10a) ##E L7ze HAAXRL v b
+ T %2 3N X D b 27 88 35 B R o 1l 3 21, 60~64% &
ol

WA AT, BT (kR EE—-ZA%)
I, REREC, BT GER—ZAR) TN,

PRI T 7p o 7o IR DR O R I 72 B R D 52 212

X0, EREERZEXTEERTH -7z (K-14).
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x"—14 RFH - NE -
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REFHBENFER (2023F & & REABRSARR)

. mE O OME EE Bk 4% bom  M% e BEE  aRE THE 0K e
BRI & (em) (em) (/i) (0~5) (kg/10a) (kg/I0a) Zd s (kg/102) (g/L) () aHE i
¢ e (kg/100) (%) ¢ g 8 (%) 1~7)
HFTIX
R 85 a 115 a 680 a 50 131 a4 492 461 (100) 10 a8l 338 94 a 40
HFTIX
Gbmomg) 6 a 14 a 594 ab 50 1280 ab 473 193 1000 74 ab 816 347 87 b 30
JREX
FWHANLYE 814 b 109 a 538 b 50 1109 ¢ 388 450 98 91 45 b 8l 354 87 b 25
+hi % 3N)
(#BraA<LyF 824 b 108 b 563 b 50 1186 be 467 196 108 100 5 b 817 352 8 b 20
+hiEZ0N)
i G ok * * - ok ns ns - - * ns ns Aok -
1) WEER, THEE22mmo55 WCHl L, KM125% 85 L7t L,
FREIZ22mmO 52 WTHE L2 0%, 797 T VEhECRHll L 72,
& X BEAF LR AL B AR HTEE (GS-2000) 12 & BIK5M135% A & L7z,
SMBIEWVETIZ T - 1%k 2 0 1% 3 14T 4 2%E 5: 2% 6 2T 7 BN 7EREEETE U, EEDRESSREREICX 2,
TE2) FHOHOME, 1 1 %AETHENES Y, *: 5%KETHEED Y, ns: 5 %AETHEMR LERT.
B2 BN HH SN, Tukey D% EHEIC B CRBLK T 5 %Ki T LS D B 2 & FmhTo
x—15 TESHOFER (2023F1E = BEHAKRIGNEER)
AR EC  CEC 2% &R% "% yom ayya PV TR
(3] P oSem) (kg (%) (%) 2R ol gy C 8 T4
e (mg/100g) (mg/100g)  (mg/100g)
=+ 4 HATIX, FEREX (F—133%) FE M i 6.8 0.08 9.61 017 1.57 <04 33 11 152 29
RN HATIX (MiEAR) IR 60 006 - 019 167 <04 29 13 166 27
WATIX GEM—S6tk%) IR 58 006 - 019 169 <04 32 15 165 26
FAR (HESARL Y b +FEZIN) | R 58 005 - 020 176 <04 33 4 17 26
) R O L, W EAIKORHTE TH 5
IEHAE T, BAANRL Y b +RINX I, BT 115% & &<, HRDAFNED & V37 HEHROHE

X (iR, BE—FAR) 1CHN, 2EEE -
7o, WERZEEZ, BT (kiR JEE—FEAR)
DI ~98WFEE TIRIZMETH > 720 BWHANRL Y b+
T INX OB IE, FEEERE (- 2) 1Tho &R
L, BATIX (rRifkR) 1T, s L
LZh, MEDHLERTH 05, ¥ N0 BEHHE
1, 90%% Fll-7z0 F72, BWAANRL Y b + 40N
KATHE X mAMEATIX (R, EE—RER) ©
101~108%TH V), 20224k & ORFRE IR B 5720 T
BAOMORRIL, £-150LB)THb,

2) 202344k & Bl ILAEAER

AFHTA - EBHRA T, EITK E EIEXOMICH
B3R onteh ol BB EERMS T/ L
W27y EZTREROBEN, EREHEIEHVES
ALy FERAL, SFEH/REEwEEZ LML
A5, WHRE AR B AR R OBINIE R S e o 720 BIR
BEE, BEF o3 THEIEXDOADPERL 2.
AT, MEXERIERTE ZAO) I TEHITXD
120~121% & £ ro 7z (£-16), EHFZMWIZL D,
EIRT R BRI Tl R 2 R S 27228, WX EHEI
WATK L% F72, ¥ o8 EEARIZ0% %2
72o —HT, BIEFHOEIRRD Y ¥ 237 HERED

HAHIT~113% 2 M TBY, & vV HEHAERDOLE
PLEo®mIpm B E KT RS 5 G
M- ). T2, BEZEERCTHHLLZZIADD
B CIREITX & QIR TH o720, ¥ YN EEH
HH9.0% % T [l - 72
TR, IR OSSN OV ¥ A RASIEAT
X &) EIERTE L R BHIMD 72, Tiud, Rl
EBEFNOBETXEE TAKEBHLTE5T, A
D5 B O WATXE 3 AR (7 v ) 3%, ¥+
15%) %ML THh, Zoftihmiy, #32kg/10aTH
LZDIHLT, EEXKIZBWTIE, BHAXRL Y b
(Ca010.37%) 1< & % A EI13#31kg/10ak 72 ), 14T
RERFEPLLROMHRETHL I L, Tz, WK
W R o FPHIND/AEIC L ZWINEIE 14~
34kg/10aTH ) (£ -17), RO BEETH D Z
END, WIEA N T AEENEGL holbEZLON
720 F72, WNEIZBMETIEICECZ E P SBEBIED
O, WE, TVH)EMERAL TS5, THZH
R LT, 7hH)EMOHEARLESADNT R
LT BUNENDHDEEZ LN (F-18),
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xX—16 £F - A - NE - RERBEDHER (2023 F & & RFEAHER)
1729, 30H 2H27H

Mg W EH %@ NDVI w0 R 3@ NDVI BER IR R BREE
(K/n)  (em) (A/ni) (SPAD) (-) (cm) (K/ni) (SPAD) (=) (ecm) (em) (A/ni) (0~5)

=2 HATIX 125 16.7 861 508 042 392 1217 461 080 854 10.7 406 5.0

[ZhEasin) HATIX 197 216 1108 376 066 516 1100 393 082 853 9.3 579 0.0
FEREIX 190 238 1454 387 070 565 1292 401 086 889 99 504 4.0

tHRE ns ns ns ns ns ns ns ns ns ns ns ns -

gk - B = . VL | -
4 boLE ;ﬁé Ei;l_ WA #E TR Zﬁ FERRM MR W

(kg/l0a) (kg/l0a) ) kg/la) (g/L)  (g) (A/H) (A/B) (A/H)

(%) (1~7)
=21 AT 1184 436 444 (100) 45 748 345 85 70 11715 4/7  5/30
JEREX 1445 518 535 120 79 753 345 9.7 70 11715 4/7  5/30

TADOHNT  HATIX 871 303 343 (100) 43 781 34.7 87 43 11711 4/6  5/24
FEREIX 997 319 416 121 31 793 36.4 89 40 11711  4/6  5/26

BlEFh HATIX 1459 537 542 (100) 28 775 36.5 10.0 47 11/15 4/3 5/22
FEAEX 1655 546 526 97 65 767 35.2 115 6.7 11/15 4/3 5/20
tHRE ns ns ns - ns ns ns ns ns - - -

1) NDVIZ, sEFRARO RS (NIR) &ROEE (R) #FHLT, (NIRR)/(NIR+R) Titfsh, fiE-1251FT
DT, EAREVIFEEFIFRV KW SNG,
NDVIfiiid, GreenSeeker Handheld Crop Sensor (=2 > - hU ¥ 7tl) THHM

W 2) EATX L EIEX 2 tREIC L D L w0 1 BAKRETHESED Y, *: 5% KETHEMEDY, ns: DUKETHEEZLERT,

R—17 WENESTOER (%) (2023F#E & WU EFHER)

i ; bo
WM N P:0s K:0 CaO MgO [##% N  P:0s K:0 CaO MgO

=) HATX 848 142 058 043 013 021 | 8.7 044 010 084 037 0.09

g - ns ns ns *k x| - ns ns ns ns ns

MR LZRT,

£R—18 TEAWMOER (2023FF X HMETHER)

T wm ik MR L 20 M T7%

’ (mS/cm) (cmole/kg) (%) (%) (mg/100g) (mg/100g) (mg/100g) (mg/100g) (mg/100g)

AT ATIX, SEREX () —1335) B 3ik) 56 0.08 11.33 0.22 2.16 0.3 64 19 184 18
HATIX LRI 52 0.05 - 0.21 2.03 <04 50 14 170 11

JZAEIX WA R 55 0.06 - 0.26 246 <04 64 18 220 19

FAOHNT BT, FEIEX ([F—I33%) LG 59 0.06 1044 0.19 1.85 04 34 12 157 32
HEATIX IHE R 6.1 0.07 - 0.25 213 <04 32 18 175 33

FERIEX USHE IR 6.1 0.07 - 0.28 241 <04 33 16 209 30

Bl <Fl TEATIX L i 59 0.09 12.20 0.18 1.86 0.7 115 30 200 23
ISR IR 58 0.06 - 0.22 211 <04 108 26 208 18
X | b | 61 010 1204 023 231 07 120 34 210 28

SR IR 58 0.08 - 0.23 2.20 04 136 21 254 25

1) HERIRH o LIEETE, S ERIKOEH T %
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£—20 1027 V) QUMM (2022F4% % RE£REBRIZARER)
HET’:L% ﬁBL ﬁ%‘ﬁ@jjr% o
(%)
(M) (M) (M)
HEATIX (O hEfRR) 12,524 98,668 86,145 (100)
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FEIHX (FBHANXL Y 1) 6,794 71,745 64,951 75 91
A4 ERIEZ IR E
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HIY R &E
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THVEY OB A4 6010/ /60kg (14 - B~ 27)
F£—21 10aX7- V) QUMM (2023 F4% £ RBRIZARER)
Hlﬂﬂi% %BL ?ﬁié—ﬁﬂ]ﬁﬂrﬁ "
(%)
(M) (M) (M)
BEATIX (htthsR) 21,013 68,040 47,027 (100)
HEATIX (GERE—5816%) 24082 72,723 48641 (100)
FEHX (BAANRL Y M +HEZ3N) 11,182 66,342 55,160 117 113

A5 AERIE & 2R IR

se b BUDUD (FEBRAS + SR O 18 SCHASEA )

LV P

FEREAMRS - 57486H 7 b > (Bidk) =63235M/ > (Blik)
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WA NHIE T OZERIROIET ZAXSH X [H37-%T] ©
HE - PORFREE

b B d AR b Bk

F—J— K TANSH A, #EHh, EZHE

Growth and yield characteristics of stem blight resistant asparagus ‘Asutama J in the
Setouchi region

Yuichi MURAKAMTI”, Tomoya NAKAMURA?, Takao IKEUCHI”

Key words: Asparagus officinalis L., open field, stem blight

Abstract

We investigated the growth and yield characteristics of the new asparagus cultivar ‘Asutama J' in the Setouchi

region. An outdoor field that has not been treated with fungicide at the Kagawa Prefecture Agricultural

Experimental Station was used and ‘Welcome” was used as a reference cultivar for comparison.

1. Compared to “‘Welcome’, ‘Asutama J' showed greater stem survival and lower incidence of stem blight during

the growing period. In addition, there was no plant loss due to stem blight, indicating that ‘Asutama ] is

resistant to the disease.

2. Three-year-old and older ‘Asutama J plants exhibited vigorous growth, with the maximum stem diameter at

the end of harvest being 6 to 7 mm, which was thicker than the 5 to 6 mm for ‘Welcome'. ‘Asutama ] yield

increased with plant age, with the that of 4 -year-old plants reaching 470 kg/10 a.
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Relationship between the occurrences of bacterial canker of kiwifruit caused by
Pseudomonas syringae pv. actinidiae biovar3 (Psa3) in Kagawa, cultivers, pest control.

Gan KISAKI”, Atsuko ENDO", Toshio FUJIMURA"” and Akio UJIKE”

Keywords: kiwifruit, bacterial canker, Psa3, varieties, bactericide

Abstract

We investigated the relationship between the trends-over-time in the occurrence of bacterial canker of kiwifruit

caused by biovar 3 among different kiwi cultivars in Kagawa Prefecture and protection against the disease.

1.

Since first being detected in Kagawa Prefecture in 2015 up to 2018, biovar 3 has been observed in 20 out of
approximately 350 orchards in the prefecture. However, the number of affected fields has decreased year by

year, with only two fields being affected in 2019, indicating that progress is being made toward containment.

. In fields where outbreaks have occurred, symptoms that directly result in reduced yield (flower bud rot, bud

withering, oozing, and new shoot dieback) were frequently observed in Actinidia chinensis cultivars such as
‘Rainbow Red’ and ‘Sanuki Angel Sweet.” However, tetraploid A. chinensis cultivars such as ‘Sanuki Angel
Sweet’ could continue to be cultivated without pruning down to the rootstock by implementing protective
measures such as treatment with a bactericide. In hexaploid A. deliciosa cultivars such as ‘Koryoku' and hybrid

cultivars such as ‘Kagawa UP-Ki 1’ (A. rufa X A. chinensis), symptoms were limited to minor leaf lesions.

. In the infected fields, effective protection was achieved, depending on disease status, by pruning or removing

infected trees or by applying wettable inorganic copper compounds once or twice in winter or streptomycin
wettable powder, kasugamycin liquid formulation, or wettable inorganic copper one to five times in winter
according to guidelines in the Kiwi Fruit Canker Disease Psa3 Control Manual (Ministry of Agriculture,
Forestry and Fisheries) and the Control Manual for New Strain (Psa3) of Kiwi Fruit Canker Disease in Kagawa

Prefecture. In some resistant cultivars, disease was no longer observed in subsequent years.
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Breeding and cross compatibility of a new kiwifruit cultivar ‘Sanuki Emerald’
Kensho KAWAKITA”, Tetsuo FUKUDA®, Taisei YAMASHITA", Shoji MURAO?,

Ryosuke MIZUTANT”, Kohei HAMANO?, Tetsuro MANABE”, Soichiro ONO”,
Mamoru OTANI” and Katsuhiko SUEZAWA?

Key words: kiwifruit, ‘Sanuki Emerald’, new cultiver

Abstract

1.

‘Sanuki Emerald’ is a cultivar that was bred by cross-pollinating ‘Sanryoku, a cultivar developed by Fuchu
Fruit Tree Research Institute within the Kagawa Prefecture Agricultural Experiment Station, with ‘Sanuki
Kafunriki.” Public announcement of the application to register the cultivar was issued on March 14, 2022, in

accordance with the Plant Variety Protection and Seed Act.

. This tetraploid cultivar grows vigorously. New shoots bear a moderate number of flower clusters, with buds

that exhibit intense anthocyanin coloration in the early stages of sepal dehiscence that exhibit intense

anthocyanin coloration.

. At the breeding location (Sakaide, Kagawa Prefecture), bud break and flowering occurred around March 20

and May 5, respectively-in both cases earlier than the reference cultivars ‘Sanryoku’ and ‘Sanuki Gold.” The
kiwifruit reached maturity around October 20, approximately 20 days earlier than ‘Sanryoku’ and 20 days later

than ‘Sanuki Gold.

. The kiwifruit generally weigh around 165 g and are slightly bigger than the typical kiwifruit. The trichomes

covering the fruit skin are coarse and short. The fruit generally have high sugar content, ranging from 18 to 20
Brix, and extremely good taste. The fruit are elliptical in shape with yellow-green flesh. The fruit ripens readily,
reaching optimal ripeness for eating 10 days after ethylene treatment. The fruit are highly storable and can be

stored for approximately 5 months at 5 C .

. Although the cultivar can be grown in most kiwifruit production areas in Kagawa Prefecture, given its early

germination period (around March 20), it may not be suitable for locations where there is a risk of frost

damage. As with other kiwi cultivars, production of high-quality fruit requires cultivation in well-drained soil.
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R 2245 2 LB L o Tz,

Z ZC, AN RSERBS I R TET (BLF, B
ZEAT L VI o) THEIRSNIZA. chinensistli b A. deliciosa
MOMEHZHETH 5 [Rkk] ZHFBlE LT, [AARICY
WFFEI CHEK S N7A. chinensisFETH 5 [ S & EH
J1 O LT, RERTHEREICENL, Sk
DECHMHETH L [SREZATVIN] ZER LD
T, ZORM & FFEOMENI DOV TIRET 5,

MBS UHE

1. [EBEI XTI K] OBFRZB

FFZEATIC BT, 20034 I UAFSEAT CHIL L 72 [7f
¥k (A. chinensisx A. deliciosa) ZFET-HUIH W, [&
A& (A, chinensis) DIEF E LB L7z (K- 1),
5 N7 2HEF A6 0K 2 B i %, 20074F 1 HICHFZEmT
DB EM L, kTS [03F/DS - CA6/1~56] %



M—1 [SHEIXATILK] OBRRFER
fF L7z
FLIIHE 92 & W3 0 ARG % [ 5 728, ALZ50cmb
BECHR L, EARENISMmOF — VN y 77—tk
TE L7zo 20094ELIRE, fEOBIZHC X HMEREHIBI B X O
MELZMEERIZO T, B3E, RKIOFEOKREE
&, T LSRRI o IR EUREE (BUF, BEEEDR
) WAL 51T, MR OBREIC L 2 &R
HRERTMC X 0 # x24T - 720

2. [EHEIATILF] OEFMREE

VA BVWT, [EREZXATVI] OFAKRB X
O BB XN X BB 2 H v, T ERR K RE Rl R ) i
TR (w2 YIE) ] (RMOKER) OFAILIEIE
T, 2020~20214F IZHEME 2 AT L 72,

B, WRGEE LT MTHTHL [HERk (A
delicisa X A. chinensis) & RETHMREAD [ a2 X
T— ) ¥ (A. chinensis) @ 2 \Fi% e L CHBRA
21T o 72

[EHEIATILE] EXRMEOBEDIFERE

%)

R IVER

1. [EHREIIATILE] OBRZE
S6MAARDFEEREDH B, 20094 F TITHEE L 72D 1323
TR TH o720 23D H 5, 20104E IS KE THEEEA S
<, BEWEBHIAENEEO R A S 9 k% —UkE
WL 7z0 20144E I RFE D RFEIER FR D S, 6 k%
“UGEK L, [03F/DS - CA6/12 (GEFR : [K-12]) | 2F
T LI BRE BWIFEEE A L Tnb 2 &R S
72T, 20194 ICHERME L TRMGEK L. S5
2, 20 [K-12) 122w T, 20204F % UF2021 4E 12 18 47
B X DR AT, MR OREREET S
CERMALZOT, 20214FE1LHI9HIC [ShET X T
VR o/ CRTEICED MRS %175
720 20224F 3 A14HICHIBAAFR S N7z,

2. [EHEIATILK] OEMEOHRE
1) #8dB X OEBAERE O K
BHADRM A K - 1R L7z, EHEIMETH 5. 55
PR Tem& = ], (k] RO EERTH 5,
BHEadsRT, MRk, [SRET—VF] LFAFETH 5,
PAOE L OMBIIHVKETH D, BB LrE
LTEBY, KX83mme& [ShL&T—) V] ERA%ET#
fkl LR, KHOZDIHhTHD. BOFD
BEIZIE L, FORMBOREZIIRTH S,
WA £ - 21TR L7z, MIEDOHELG OIILILINE

* (2021)

A

(mm)

F=—1
S 4, FEVE R B FROELOME
EHREIAIIVE M 4 b e
7 3 U %EE
i o4 W e
REM L ]ﬁﬂuf&
ShET—ALF M 4w W IKE

& KHOZL FoORBOAM FORIIHOKNE S
*18 Gi i IS
718 % el %N
18 v fi3 L/UN

CHTRY, BAE L B12n=10

R—2 [EHEIAFIN] EXBREBOEDFMERE" (2021)
3 Bhq
RO E X o
o : SRR R L
R EHOW  KWOT EWHOERY (cm®) AR fﬁ) Erogy L
KBETATVE R B P 2029 092 119 i~ 074
ik RS B WA ELS 3176 103 132 i 076
XHREIT—IEF NiiA R fHpNCE 72 5 260.0 0.93 16.2 Vil 1.06

z :n =10, y : FER X HEHE,

x CEREEHRR w ERERESE
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R—3 [EHEITIAFILN] EXEST

BOERFNEBEXT—Y (2015~2023)

[on
s i G e
2015 3250 5080 10/128H
2016 3 230 5050 10/19H
2017 3 270 5A8H 10/18H
2018 3 A19H 5H2H 10516 H
o 2019 3 J1241 5A7H 10/130H
SREZATIVE
2020 3 H17H 5H7H 10H21H
2021 3 A10H 4 130 10/120H
2022 3 H27H 5H5H 10H21H
2023 3 A17H 5H4H 0AI7H
""""""" v 32018 5A5H  10A21H
2015 3 A28H 5 A10H 1A 5H
2016 3 H25H 5H10H 11H4H
2017 4H3H 5H13H 11H13H
2018 3 H28H 5H9H 11H12H
2019 4H7H 5H15H 11H15H
ik 2020 3 H24H 5 H14H 11A13H
2021 3 H24H 5H9H 11H15H
2022 3 H31H 5H10H 11H15H
2023 3 H24H 5H9H 11H14H
""""""" vy 3428 s5AUH  upAuA
2015 3 H27H 5H9H 10H 7 H
2016 3 A24H 5H7H 10/ 4 1
2017 4H3H 5H9H 10/ 41
2018 3 A27H 5H5H 9 f126 11
IV 2019 4H5H 5H9H 1010
2020 3 A27H 5H9H 101 H
2021 3 f24H 5020 9 f128H
2022 3 f31H 5H7H 10/ 3 1
2023 3 H24H 5H6H  9HmH
w3280 5A7H 104 1 H
K—4 [THEIXTIFR] EMNBRBEOTEDHFMEHEE" (2021)
Mo LN 1ERmo 50 o RO E s = ul
L il i i
il B/ 95 2 S i @ FE yoow
KNEIATLF 62 i 59.1 83 65 363 E; 9 664
R 52 et 58.4 8.1 6.4 34.6 I:E; gy 1335
KnE T K 90 s 66.4 82 75 408 g; 8 695
z - n=10

T, BIOBIBARET [ShE TV F] LHEAKTDH
o WHHOELZYZIHELTVE, WEOKRE S
2929cm’E [kk] L D/AhE TShET—VF] XD
KEV, FEHOE SIIH12cm & ARG L D Hv, 3E
WIEF074E [RERE] LRBETH D, [ShET—

VR XD/h&Ewn,

FERPDLEFTAT — V&£ - 31TR L7z, Al (F
JIEBHT) 1281 2 9 24 (2015~2023) “FH D5
WIE 3 H21H, BIFENIE5 H5 H, KEMIZ10H21H T
5o FEFIMIFIRMEE L 1 EAMEERC, NI



[BRE TV F] LR, g, Rk X
D20HRERC, [ShRET—IVF] X Y200EEE .

2) fEofFE

O AEE -4, BIREK - 21TR L7z 1HHEY
7o) OEERII62H L [RHk] LR E L, [SRE
T K] X Dhewv, 1AERRYZ ) oEKITHT,
I GTE & W55 Th L. EOKE 21E591mmTH ),
[Ak] EHBETHY, [SRET—VF] LR/
S, BRI AM T, BUOBIE8IM TR I S AR & 4 T
Hbo HORESIE65cmT (k] LRSTHY, [S
BRET—IVF] X )RR, EFEDOARIIE3634KT,
[k ] CH%THY, [SRET-IVEF] LR i
Vo LR RMWEAL, BHATY 1355 TR RS & M ThH
B0 RIDOMIZE M THIMAEE FSETH Y, Hid66.44H
TR X0, TE8RhET— V] ERA%TH S,

M—2 [E®mEIXTILK] Ot
) K-12285 [ERE ATV E] Thb,

57
3) REOFHE
REOKEZFK -5, 612, REOEIKZN -3, 4

K—3 [EHWEIXZTILK] ORE
) K-1228 [ERETAFIVE] THbH,

M—4 [EHFEIXATILR] ENBREORE
E) K-1228 [ESRETZ ATV ER] THb,

%5 [SREXIATILE] EHBIBOREDBMAZT—1° (2021)
e RAELEAOEL S
S ® t T
f * (o) MO e ks ms pmomy N5 AS HHOMER
(cm) (mm)

SHRELATIVE FR5H 1939 Bt L 4 ik H~ B 6.6 31 0.80

gk FR5H 148.3 Bt L 4 ik a8] 6.1 35 0.70

KREIT—IVF FER 2424 i il 4 ik it 6.9 44 0.89

S n=10, y R OREMNTE

VA

R—6 [IHEIXFIEK] EXBRIEOREDHMAE—27 (2021)
Fat V]
i JEER B P &5 HH () BROY P
i AR - FiEREE R PEaE FA TSN () ERoS Nk
(g/100mL)
XBREIATIE fek it fek it 189 0.78 o) 382 i 53
s ik sk 136 0.72 H 331 e =3
e -y 149 0.93 H 418 5 5

EREIT—-VEK

:n=10

VA
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R—7 [THEIATIEK] EMBREBOERFNREERE (2014~2023)
S ik PEE (g) itz 777 firiai
2014 154.7 18.8 0.31
2015 154.3 189 0.29
2016 176.8 20.1 1.01
2017 157.3 19.3 0.18
2018 1305 18.8 1.09
SRXTRATIVE 2019 138.7 18.6 0.85
2020 190.0 20.1 0.68
2021 193.9 18.9 0.78
2022 184.6 189 0.69
2023 164.0 20.8 0.48
777777777 v 1e45 193 064
2014 142.1 154 0.35
2015 127.2 14.2 043
2016 116.1 129 1.23
2017 139.1 134 0.72
2018 1305 155 0.79
ek 2019 119.3 14.3 0.83
2020 140.6 128 0.86
2021 148.3 136 0.72
2022 124.7 14.1 1.03
2023 1205 128 09
777777777 ¥ 1308 139 o019
2014 229.7 159 0.40
2015 1336 15.9 1.24
2016 1914 14.1 144
2017 1777 15.6 0.56
2018 1875 155 0.65
SREIT—IVF 2019 1915 14.2 0.74
2020 196.4 15.0 052
2021 2424 14.9 0.93
2022 178.6 17.8 0.93
2023 2158 15.7 0.82
777777777 ¥ 15 155 08

2, ERNORFEREEE - TR L7z, RIIEEMEN
T, [kk] LD OREREDSKE S, SBHHER R RS, 10
AR O REFEIZ645g KETH Y, [ShExT—
VR IWCKRSKESTH S0 R0 TxF AR E [
¥Thb, REXMOTLOFEEIIM, £ SI3E LR
i [METH Y, WSk [RRik] LRk TH
D, BEOHES I ~HTH D, R OK Z1366cmE
[kt] LV EL [XhExT—VF] LA%ETHL, K
X3 Imm & oA & D v, BRI, PR
FEDIRHETH Y, [k &R L TEERDER,
102EFE OFEEFTR X193 THIEMAE X D Fv, 10
DA O 7 T I A E130.642/100mL T, A
i DRV, BAOESVEEP T, BERCLEL BT

IF L VLBRISC RN THIOHAEE TS 0 Wt
BRT, (3R T- V] XL, [RR] LFHSET
5C&MUTTS r HEETH %,

3. Mg - 8BS

1) Mtk

EWIEA T 1L, PsaSlc oW TYI ) BLY #Ex2 w20
FIZX) [XhRET ATV EF] OPsa3lxt§ 2 Hpiik:
DOFMZAT o 7250, [SREZASNV ] IZ—BN%
miECHD [N 7= F] LHBEORPEELRLE
WEINTWD,



2) S

BERFENNEOF 7 4 70— EHIEANTHETH 5
LEZEZLNDLN, KHEIRED X9 = 1K DENIE
BT, Mo ¥y A4 70— il AR 6 25 DR EE )
L, BRPARE L LBND D L. EHEEDRIEME
(20, IRBE T HIRSGHAS R K B 72 13E T OB H3
2ILwvo

PR A, chinensisfRARIZ L &R T, JAUZ &
SEFN DIz, [FEk] [~ T7—F] FDA.
deliciosafli TREAT AT 2 M C b 3B 01 RE & %
Abhb,

3) #I LogE N

FEHUAERITIZ3 Ay L vz & h 5 aifiEC
H O MREMED V. ShET, BEEM % & OBEAAT
bITEN, MOBRSLEM O, 5711 THEAL
Lo L7228 C, B HEDOMEBIEAK & WHlETO
AT S Z DT L,

FAEREIIC DO WTIE, [~ 7], [hay ] HEo—f
OMESE X D 10H FEEER < BAEDFER TIE BT HIE
b7z, FAEO G SREFEALS 2 ALK OFH AL
BTHbo

HOBABI[ShX TV ] ERELTORL,
TEMER DD BRI % 25705, RERFEZ LR
T 5720121, 78 % i L5 oWk E Y CLEND
bo Fl2, RIEBMBEOMKAKE W2, RIEF LA EH
YRV, BRENEMTLE, BALRFfu~v (2
H OB ER ZF B RS 5720, TR XY AR
BORBEEIT) ZEDNEE L, SFICL )AL R
WEROXHEAMEETH 5725, EITOVBRE KT 22
& CTESHEESTRETH %,

FHEMICOWTIE, [ShET—V ] FoA
chinensisT & FIFRICHI RS F DTN 720, ks % 5%
L3 &2 EBERITRD, HEROIARNE R ED
FRE %, F72, BEDPHEOVD, BOL S SHEX
[Tk ] X0 D7D, BEBHILR TV,

AR ATV LB A OREE DMK L, BENLD & RR
(XY A= 0=l % By 1S/ R AR Mok [
Litgd 570, #IEICEET 2 LEN D b,

51 3k
1) WIBLIEN - B2 - RARSER - I R - 2

B - AR - SAES (2014) - F A4 7 v —
VAL [H D v OF M, 66 R3S « 24-28.

59

2) AT - B i A - T (2006) : F 7 4 7V —
VP [ S X TV K] OFR, FIEAHRE
587 1 45-50

3) AT A - P2 - KT (2016) ¥ 4 7 b —
VP [SRhETL VoV AL =] OFK, &
PRI 56675 © 37-43.

4) FRHPTA - KA SESr - WEPHET - PO F - IR -
KA - W28 - KEwZ (2020) @ F 74 70—
YV HERHE [ S &N OF K& REE, FIE
AFRAET1S  11-20

5) EEHFE (2019) @ ¥4 70—y @SB 3
FEHATL (7) :50-55

6) Rz - RiEwE (1997) : v % & CEAY o
1A HE N B 2 BRAKC-183 [ P AM-203 D 451, &
JI B ERIF 49 = 43-54.

7) HERERE (2021) 1 F A4 7V — BEEOY) Y BLY 3E
% HI > 7= Psa3itd i PERTAI ¢ 4 Al 3 4R BE A 11U 3
BRI v R S T BB A ¢ 171172
8) WP - AT - AT - IR (2013) ¢
FoATN— [HRET—V N ORFERE  BEEF
12 (B 1) 297
9) EIEE (2020) ¢ AEEEREMHRMBILICBIT B A0
EFEICLDENF YA 7V — VT ORIEEAL - B
Pa2FBE R FREWR R EEAT © 47-53

10) R (2016) @ 4R RAEARI A I RE 22 AR
AT N—2 [FI T =)V F ] o R U AR AR ST
AR B A

11) REWE (1989) : Actinidiald iy o F [ 58 e A
2B HIEREINAS, )1 R RIEHRA0 © 36-42.

12) $AARM— - R — - BEREE - K ARHE - HA -
AR - Al A RBEZ - BPIEWR - HARKE - INEFEE -
WT—8 (2010) : ¥4 7)V—2 WA [Filifx
U— | OFB, MEINEEERN v ¥ — el
153 1 37-42.

13) INFARA - KB - KA - ANERHE—I - T 5 -
TR A - BURFESG - B RABME (2021) 1 ¥ A4 70—
VRHER [FINUP-F1~5% (B Shixs
A 52" ] OFK, FIERBERET2Y  11-22
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ABERPAH G C 5613 5 TIbOBR - EREOE(L

CEANINRE
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Changes in carbon and nitrogen levels in the soil of fields with continuous application of
organic materials

Masahito ABE”, Koji MATSUNO", Yoko YAMASHITA"

Key words: continuous application of organic materials, soil carbon, rice straw, wheat straw, cattle manure

&

[

TIEAOHRWIEH L, RFEEZTIEPCEFETLIL
TRBHMNEA A D—DTH 5 Wi HEOPEHEHIRIC
Behvy, HIRIRBRAL 2 P05 2 ARSI S T b,
DT ENS, 20214 I BMKEADRKE LT [ALED
DEF Y AT L] T, A0 B HT20504E
FCTIEBbRFEOX O LI v v a VEERT L7200
FELZIHLAD —DIZBITF 5N T W5,

F 72, EEKORERNEH A DRI - PRIV T
12, ERESEE BRI B W THB RO )3
BOFoNTEY, HoFcBnTHBICLELRTFT—%
ZIET 272D DFREI TbINTW S,

FNEEERE T, BWKERORIAFETH D
THEHCRIRER R A - REREFESHE (20084~
20124F), [ i S AR A PR R e LA A
3 (2013~2014), 2 - 38 i 35 M 0 45 SR AR A A i 3K
(2015%F~BI1E) \2Z W LC, KAR— /& B X OKHG -
L7 2R OKHIZBWT, boEE T WL
REpEITOIEPORZLEROGAEEREL TV
b0 ZORRIL, EHIZERFEE NS - B B

WAMFZERRNE  RSEBREEFTEE M B v T E O AT
KL EBITMY T &b 5N TEMZER I E LB
WFZEiT i ERBR e 7 & > & — i &, Seficdko ]
HAERER R AL VX WY & LCEREICHRE SR
Twh,

AN, RSB A AR T LA LTHT 2 & iRk 1]
M\ R s L 72 |2 BRBR I % BB L 7220114 4> & 20224F
TTOREMEZRA T, AERMENPEREGHED X
OCEBERGARICRITTEEIIOVWTNY T Loz T
Wit g %o

MEtE LA E

1. BRX & JUHERE
AR L, 71U e SRR BR S A o vk B 3 5 Pk A
Wwto 2 @Yzt L, o2 BREtro 72,
1) KA — /N ARG BT 200 - b & W R
HHHHHERIIKNG (e 2 eh )] —/AhE TShED
2009 O " FAEMAR T, 20114F O KAR 2 & #EE & 4
0, WHER DR D & 20 5 IR Z FAG L 720 SRBRIX
Db LB LM FEROMHEMIE -1, 20EBY
L, 1X47:050m % sk L7z AKifs & OV hED

a) M - BREEOEIERR
ZHH 1 20244F11H 1 H



62

£—1 KWIFCHT 30 EARROVEROBE
(2011~2022%)
R
No. # B K baﬁﬁ/ﬁ)gﬁ (kg/10a)
& N P0. KO
1 & E R 0 0 0
2 AL AR 75 45 45
3 b oMM Wbo5600) 75 45 45
4 Fb o HEA #bH500 75 45 45
5 fi-ZboidE (Fib5600) 75 45 45

b 5500
FEME, RO Z 4 R L 72,
2011~20124F : SREDOK—FE (20-12-12% 15 btk
46#956% (LPSS100 42%, LPSI120 14%))
2013~20174F © 2R E DRI () (20-12-123% 12 :
AN EEIA#70% (LPS120 70%))
2018~20224F : X EDK—3 (J) (20-12-127%+ 2 :
EAIVEB A HR70% (J2— F100H ¥ 4 7
20%, 120H % £ 7 50%))

xR—2 NEEICHTEIHSEARBONERDEE
(2011 ~2022%)
2011~20194F
e ALTFIEEL L
No. # B K *’azfﬁﬁ’)gﬁ (kg/10a)
N P00, K0
1 B K 0 0 0
2 ALz IEE HH 124 78 78
3 fb bEM Mbo600 124 78 78
4 H b oM (ZbH500) 124 78 78
5 fR-ZboWMA fbo600 124 78 78
(%D 5500)

R, S Eo/EHH (19-12-12 @ BREEE8H
40% (LPa— 130 40%)) % 4z 2EAUftiH L7z,

2020~ 20224
o LERRER
No. % B X 7 af’%ﬁgﬁ (kg/10a)
& N P0. KO
1 & B ¥ 0 0 0
2 AL E 130 78 78
3 fRb S Wbo600 130 78 78
4 F b b (EP5500) 130 78 78
5 M-Zbo@A Mb5600 130 78 78

(FH 5500)
ML, SREDIE—F (20-12-12 @ BRI EAH55%
(M=z— 120 30%, 7> FIB 25%)) %4l L7z

VERHRiE (M E3R) (R I — R B L2 ) 2 T,
fib BN EDHINC, b SIKRIEORNZER - Bk
A LT EihA, HEEPUIHBIRTT IS0 - 720
2) JKEif— L& A BB B B A7 HEE R R
TR GEEARBIARF e 2 ea )] - Ly AT
23| OZFIEARRT, 20114E D KRR 5 3HE 2 10,
WWHER (3 7 IR oM LB % BAR L 720 HF3E72 W
E Ay -ar] Ok 43, 727X T-N:0.75%,
T-C :159% (20224F 7347 MH)) Z MM L 720 ALk
EOWMMEMEIEE -3, 40kBhel, 1X47D
50m' Ak L7z &b, FEALVIEIEL ¥ ZAEORHNIC
WA LChib & & —fiC§ &AL R B4 T
I L 72 BB BN ISR T2 HE - 720

2. tBEPOLRRERES L UVLERSHENN
BN, KBRS ARG RT D10 i g, it
EHEEWAOE RIS X ORE RGBT 5 1

#£—3 KBECHIZFEL-VIEERABROMNIEX
DOHFE (2011~2022%F)
I
No. ® B X AR Y TR AP (kg/lOa)

(t/10a) S EE——

N PO, K, O

1 B B 0 0 0

2 AL R EH 75 45 45

3 JEZVWELIt (72witlt) 75 45 45

4 A2t (FzwE2t) 75 45 45

5 p#7-WE3t (Z2WiE3t) 75 45 45

MR, RO 2 4w R L7

2011~20124F : SR &x DK —F (20-12-12% 15 : #%
PR A%956% (LPSS100 42%, LPS120
14%))

2013~20174F : L Ex0k—% (&%) (20-12-12%+
2 KRR EH970% (LPS120 70%) )

2018~20224F : Eax DK —3¢ () (20-12-12% 1 2 :
SERIEEEHIT0% (Ja— F100H 7 4 7
20%, 120H % 4 7 50%))

4T ORBX D 5600kg/10a% T X AA T,

R—4 LEAZEICEI24E-VIEDERRKBONEXDOHE (2011~2022%F)

- 72 i F N 7 L1 FEE 2 &t (kg/10a)
No. L e (t/10a) N PO, K,O N P.O; K,O N P.O; K,O
1 e B 0 0 0 0 0 0 0 0 0
2 AbFE MR B 220 140 140 4.0 24 28 260 164 168
3 FEAWVEIt FHZAFFELVIELL 220 140 140 4.0 24 28 260 164 168
4 HFEVR2t FH T XFFELVIE2t 220 140 140 4.0 24 28 260 164 168
5 H#E-WIE3t FAHZAGFELVIES 220 140 140 4.0 24 28 260 164 168

11X, 5020y 2177 (11-7 = 7 © %72 Rjlk134.6%,

72— 3I—V158%) ZHiH L7z,

FML 21, ARY v > 7 (10— 6 - 7 - MHRAREER218% (LBf D)) ZHiM L7z
o0l ey - oy (k43 A7 X T-N:075%, T-C:159%, CNI :21.2 (2022457 #711H) )

A TORBX A D 5600kg/10a% 3 EIAAT,



R FEIA TG (A, R R 2 il A5
bhpEMEEINS 1L AT, fELBEAE?L 1 ket
BEDTIERZ R L 720 AR IR TR LT
mmOEIZEL, TV A Yy — Vi Vario MAX CN%
FAVTHRE L 720

ERB S UEE

1. tEPOLRFSEEDEL
1) KFG—/NE ARG BT B0 - &b & i HER

20114 (RLERRG) 7 520224E Db &Y BT 5
ERFEFROWRER - LITR L7 bOEHEM L
3o T, WHBGBA S 24EHO20134E F T
CHBENEML, Z0% 2 FEMIEED L2A20164E 05
I OBINCHR Uz b S EHIH L 2 WX
CHEEIX T, MM AEL TRERE LIRS L
o7z

20224E D AR F AL, G- b S X A%1.65%
Tid% <, 10a472) (FE1%10cm, RIEELL (2022
fif - ZbHHEAX)) OEFFEICHEET 5 L 1811kgD
EHVFE SN TV D LHEE SN R Thib S IX
H3159%, b O M X A31.54%, b5 MR HH X A3
150% Td > 720 1AM OBEINFIIHG - 2 & XA
040%T, ZONDH 5 HEOBEINE /LA EE X O
0.02%% 7 L5\ 72038% & % 2 H i, 10a472 0 O
WICIRE T 5 L4l6kg L HEE Sz, b bHEAX &%
DA X O I1X009% T, TOHNb S HEIH
007%& 720, 10a247- 0 O M= 1L H80kg & HEx X
7oo M L72RRD L OERFEEHRE391%, ZbbE
422% (CHBEFH RIS Fo1#Y) L3258, 114H
WCHiH S -4 FERE, FRb 5H52581kg/10a, % b
59 52321kg/10a? £ 514,902kg/10a & 72 5 2 & 2 5,
ffi - ZDOHHX CTIIEHEOR 8%, fibouHX &
EZLLHHXTIIF 3 BHPERL TV D e S,
2) K-V & ZA BB B B A7z A A R

2.0 —o - EiEH --B--{LAEE A
Y -t o1} -0 +EZHbH
1.8 —o—+fEEDL
g 1.6
2 14
H
1.2
1.0
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