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HBRBEME ¥ — BT ERE 17:1 ~ 14,2024

R 2 5 XX

ShBEN\E LI B4 > FEUKTRGE TE1983 8 & Th—FN11 D
HIEIE U - B RERY S SEREE DR E DA

KB - BRAFRE
R BT R ¥ —FE X

E 8

INE L 0 AR B VR I B 1 BBEHOK B OEDIEHODOLFROVE DL LT, MEREE LTOA » FE
REORIERELLND. £ 2T, AR 54 FERBORE L KBTS OOHENE—HL LT, Mhils#
BILS TS SN TN 2 B THBE 193 B & Th—F/54 ] BHEL, $FICHE LB & MR LRI 2
FHOBERBFEEE TIT-7. BHEFRICELTL, 7 ARiIEL»DL 8 BgEChTCOHMBERET L, XEFDRE
BT, &F - RBICET A OBEARM CERICRRA I AR, ZOPTLKRBICERT D L, T
B 103 2] TR 7 ABEOBIER, [H—F, 0 TIRTA%REDPD 8 AREL»T TOBMEABEL TS EEX LA,
W DVTH, TE—RR0EEIES (LPBB2133 ; NPK = 21:13:13) ZA\, ANEILHIKIC BT 2 5 5 b ERE
E@:%Wf@%ﬁmm§(4mmm%)a,%hl015~3%®§m%#fuw~%ﬂ4jfm¥i®ﬁm%#%
ST BEEETAT. TORE, WHOHBICEVT, W OPOEFRECHIERICLSESELLLOD, X
*Wiﬂﬁﬁ%ﬁ#&hé:&ﬂ&#ot.:@t&ﬂf@&ﬁk%ﬁm§m¢ﬁwwwf+ﬁfbbﬂﬁ—?ﬂ4j
ZoNWTHZDERTHREERZVWLOLEZ LR, AMTEBLITBRED 1 HIITLD, FHEBIZB A MEHEO ZRIL
Emm%twwmﬁ&kﬁa:&ﬁﬂwbtﬁ,:wﬁu#m%%%%%a$$d;74UEVT@H%MG%guxu
Ly Mhhet. F0O—FT, SEGELRLEET— 1L, BHSTo0MEeL s RHEOR LERRTNE, &

LICHINTE TR FELTEY, ZhbDACSNTOELRLFABPLETHD

1

TN A T4 Ak, KEE, s FE, KEOZEMMEE BREGE.

e

|

MEEONEIIHIRICR T2 RERLARE, 2LV
W hiRsE B o LB g T, ZTOBRBAEKEERENLT
AFE (Oryza sativaLl.) @ ZHIEHIE AT T 528,
wWEhofiklic B Th, AEEREIIMER L FIRICFE~
B LTRY, ZOMOBRER, “HEEO—ER (U
T, Bic T—#iE) &) LHLT, BERSERAZORE
Lo TR E 2B THER (BT, TTH#fE) LB8) T
Ly R&EV (HRBREHAKEL, 2023). KBIZRBAEE
DB THD LR, BkRLEBRNEOARKEDOY
ik, #HTkOEE, SJELSOBEM, EHEHREORS,
TP ERED X E S EHEESR LoD (Matsuno et al.,
2006), AHOBEMNE, =5 LicSEBMEORE LV
Eb LEEERTWS. BT NEILER TR, KHE
FETEH AR L LTHARAT2ERARELY L)Y
i Spilornis cheela perplexus Swann {Ueta and Minton,
1996; K& b, 2022) #ELHE LT, £ OEFEL
ADHEMBHE FORDICER L TWST®), Zhbilk
oL ERM L LTOKBORE (EE, 2007

Natuhara, 2013) HEEIN TS RETIIARSH
RERBRBICREINEI LITLY, AHBICBIT AR
BRE2~DEENIVEEZ TS (HF, 2022; FH,
2022). T @7, A#EEOKRELS ORI, i TH
Rz B\ AR B OBESIER OO OHEEX, BERR
EOHEPELIREEOEDEIATAXRTH DD L R,
15 B AR R & T OB OEMSFRERICEY
THLEEREKRE b .

Tk 57, NELHIEIC 51T B ERA R OB ZE A
WHESELSBHFEOVE DM, REDCER L LTOMM
FERME LA v FEKREEOHETH S, 2019 #
EABFC LT bEF bk IFmREgET ey —
Fud=s b WEBREEBER, 2019) KLY, #Ek
AR - TV AR RERO MR AIC BT S EE
ORLNEEEN, BECEMEERILLHCET 2HF
ERELFRLBTOZEEIIBEWT, 4 FRIGED
HEHERLT b OSSR, 4Lk 193 &) (Goto et
al, 2009) & T —F 31 (|H% YTHIS3 : Kato e al,
2011; Ishimaru ef al., 2017) 7RI I N T W5, BIE,
BB R ¥ — AR (CLT, BWeA 3



LES) KBWT, AEICRITS 2 REORTEIETD
7 OORBREDLNTRY, KECEFREZLIMAN
ZHEIhOOHDE BRREH S~ T —T A 2, 2020
(Fign, 2021; B b, 2021,2022ab). —J, AELH
TR, FREOREHERS IO (W—F 1] OB
B L Y B L BRI OWT, KEORVWEBRRIC
Lo THEHICRR L 1 RBRF (BRREH/S— b —
FLAY, 2020) BBHBHITTERY. £ TEFETI,
N LS o “ BRI 3 T B A v FRLR OB THE
STET RGOS —HFE LT, IhbER 2 SEOL
F BT A L B L OBE, 2bTNC
TN EBEMICHIERS RIS TRELRRL DO E
SREA H 2021 ~ 2022 4E D 2 EERJIC I Ef LTz,

HHELUEE

RBRESS S URBTYA

2021 EIIT, POBRE RN L& —REIFAOR
Y32 >0oRBAKD (B A:21a; BB B: 27,
WERBREEE) cEnEh [k 193 51 & Th—
Foq) RBHEL, 2022 EEICIE 2 BEORELESE A -
B BTAh»A THRERZEE L. BECSWNT,
ENELRHAERER Y F —BERRERBRIL-T
EHS L HEBHICI AL 2 BEoLbHESHEE
B, TOREERE 1 ICFELE. BRSOV TL, £FH
OBV v FEIRER T ICRES R, TR—FO
FEZHMERE LPBB2133 (N:P:K = 21:13:13; BiskAREL (#5))
RV, ANBELHERT O 5 bXRBOREES (I
BEAYEY L # —REBEXET - PREN\ELRMKE
REY 4 RN BT RE 2017) 12815 ZHED
EEEFER (10a H7-V 48~ 64Nkg) IHEL, FHEH

* 1. RBRESOTHRZEER"

{Z 4.8 Nkg/10a 2 EHeRE L L7,

2021 EORBTIE, BHEMHHEAET - INE L OME L
BAbiz, MEILICTHERER, 7T A%YEXK, 8 AET
$X 8 ARERD 4R (WP REIETEER) LT
X5, HREOEELRLLDIZ, 8§ HATKXERA
CBETAKE LT, BEEAEEIVbE V2K (T
Fe 193 2] Ci1 9.6 Nkg/l0a X & 14.4 Nkg/10a X, 4 —
Fs34 ] TH 7.2 Nkg/10a K & 9.6 Nkg/10a X) #MNZ,
HeRBME A IRE (T ey 7)) DERER K VEELE
WP h o RfFEE L 1RRBRKE O®EBE % 88m?
(1.95mX4.5m; 12 X144 2 L, 7wy 2 HOKM %,
18 30cm DOBEERAZESREOCRI ETHEDIALI &IZ
Lo TiHEo. RO EAE2BEEIEO TITIEER
1 fE3>, EERIERC=VETELLE UFE (R
£ 20mm) ZEOEMAAKELRIUESICRD X DIZHED
A, BETREOEREASRAMIEEHEN DK ST L,

2022 EORBR T, £F - NE L BRI ORME, %
no~0EEEOREL, BHESHLEEEDZAEEN
ZREFICHE~NS D, WTFRLOGREIZBWTE, Bk
B3 AkEELHERER 2 KEERE D THAEDEIE 6
RBARK 5T, 2hd 4 KEOFMEIC L VEB L. M
B 193 B TIIBAERNAE 7 AR, 7 ARERLU S
AR, mIRErERELZ0 258 (9.6 Nkg/l10a), 1K
OEEE 8.6m? (2.85mx3.0m; 18 kX9 45) & L. [H—
FoAL | TR 7 A%, 8 ARIERLU8 A
B, HIREAEEL ZORE (24Nkg/102), 1| ROE
% 7.0m2 (1.95mX3.6m; 12 # x11 &) & L. 2021
4L ER, KEEBERTHE Y, UFREZRDRALL

BENLINEETOER
2021 SEORERIZIE, BFELEXFTLY, KIREED

2021 # 2022 £

B A ® B @ A @ B
pH 6.9 6.7 6.7 7.0
ESs®E (EC, mS/cm) 0.1 0.1 0.0 0.0
¥R K (mg/100g) 218 191 223 253
ZEHMEE L (mg/100g) 22 16 31 32
REWHEME (mg/100g) 23 20 18 19
THRRE ) B (mg/100g) 29 23 29 22
B HGHE A B (mg/100g) 38.6 50.8 14.0 15.1
B (%) 1.2 1.1 1.3 1.2
B A v BB E (CEC, me/100g) 18.0 18.0 12.0 12.0
HK - EL 7.2 7.2 5.2 5.7
E+ - mE 22 2.2 4.0 4.0
HEMBKEER (mg/100g) 1.7 1.7 2.0 2.0
[ERTE ke 193 & A —F A A —F 34 ke 193 5
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1. RBRYMEOFESHFEEEIET 3 B EERROHES. SRITTEEME (1991 ~ 2020 D FH).

DI 50CTT ARBR SN 2 REOET 25 32T,
TRERHRLE. 2022 EORBRTIT, 2021 FORRES
HNORBRKIMNZ 8 A ERICBELIHEPGIREL T 10°C
FIoRIEL, EARNCFRBICRIERE S Th bR L
7. WENROE - BT - REBRIZBW TS, £ 2 IZFRL
AT 2 —MIZ B> TUBOIEEEIT . Thbb,
BiE 15~ 16 RANICHET 2 KEKICEEL, #FPATTY
OEFRFELE LTRELEZOL, T 2 I1TRLEERIZ 24
BRI L TIEEL, bl 2 BEAKCEEL:E. Bd
% (A~ 58cmx28cmx2.8cm) [ZAMB@EAK L (K&
Mgt JABEXb) 2 6 HEEOEEETAN, B
12 ~ 13 BETiC, Zhiz+oRREAK LT 180g 3o
L, A (F2) 2#EL-Z0oLRAUELTELL,
HFHAY— FAKELCHRIZ3 BRATE L. £0RK,
S— M EFMB LT 5 BRATHAE L CEERILSE, U
BRI = (B E) BB E AT AR,
EERATOBEOESEEETTRATILIITLTURE
L7, 7Zeds, 20217 B 21 B D 24 RIZHITTER
6 BENESE L, FOHMET 7 B TAROERZ
HSABENIZEE L, BBV, fEEZV o7k
AREER Linb, RRPBEEER THY D% (BiE 2
~4 BED I, BEFEREFTORBELBET>L LT,
BREIZ AT AR A T, BRI, RREIRTT
Bo LIRS A A L. BN A IICELER (& 2)
AEBICHE LD, HEMNIC 3~ 4 Egow (ExX
1t Tdbke 193 £ © 18 ~ 26cm, [H—F /34 T 20~
28cm) FEEIH 7=V 4 A, BER 15em - 45 30cm TFEX
L7z, BiE 6~ 7 BRICEERME L, BREA (F2)
PHUBELL. UBNHEET, | BRBEIZERA - HEKE
B EOKNMEEB S (BEMANRR2IEE 1 B
BRIZEEL TWAD, BEORKETEKTLI LD
REgETHY, LEB>THRFLEDOWTHERL TWR
V). BHE 48~ 49 B IR ER, A & B oAl (R2) &,
S LICHERIMNS 1~ 4 ARICHBRAA (R2) #40AE

L. RBRHMTOHEHREOHBE LY, TEELZ LD
Iz iR L.

7pds, 2021 ££9 BPAJICBA 14 B3, 20224€ 9 A &
BLPEIzEhERER 11 B& 12 SRR LS, W
FTHORIZBNT OIS > TE6T, ERORE-
BB Vo B RERS ONERETH 57, 2022
f£izix, TEEE 193 B @ 7 ARiFRITHWT, B 28
HhhEE)Fa oROMRICLIEORENHERIN

LY (Oh 2 EOSBREAFELIEIEZS, WTTh

e AAFELSEEY Parnara badaMoore Tho72),
B 21 ABICLERmAl (R 2) oEBEITV, 7 BEY
DRBRICBE L-RRESL [h—F 31 IZLFERRIZ, B
W21 B#ICEARZREL 72, EFEE, THEE193 %)
@ 7 AFIEEIZBVT, HEERICA XA Passer spp. 1
ML, PERETHIONEVEZUEEINLE, 7 A
BEUBICBE LK - ECHEMN s BETA LN
o, THbE~OREIITHRPoT,

S 7Y T BLUREE

2021 B2, WThORICBWTYH, SNESE (BEEK
T AR 2OFLKAERD S RO FEREE L
TTw—2 L, ZALOKEXERI, B 4 BRI LHE
RMET, 6~ 8 BRI TENL MRErbRRENKH
FREAEOERETORESDI BRWMED) % lom B
THEL, EEFEH L. HBEIZS VW TRRI LI,
WA (FED 5 5 10 ~ 20% THERALNZA),
WFEH (F, 50%), 3L OEEHi# (B, 80~ 90%) %
BETHELTRE L. BEB»LHEEHETORE
PEREE R, HRGH» BRI E TO R e R
L U7, THeBE 193 B o, 78 BAHusmET Iz
RENFARLEOEEOFE & (BA - /K, 2019) 12
by, HEH» D OEESED 1,200 B -°C ZELK
HELE. AFETRZORNS 3 BURIE, =—2 L
fo 5 BENHE LT, BESLERBERLRVWEORE



(hENLEEHECOES) L2E (A, MOKRET
DEX) % 2mm BETRAEL (AEPLEREZFIV
BEEEL LF), BEET&HLLET, Wi - BRES
PAE L KN E - FREREOCLDOF TV T EIT-
o Th—Fs5q ) T8, HE»rL—r BEEBR S LD
Fhh A3 0 AR, BRI SBRE T R BEEVH DT (BR
KD — b F—T LA v, 2020), BAERHIC DL
5, HEEEI A S —72 30 BATH (RBFZETIE 28 ~ 32 Bik)
IR L L, TR 193 5 L RBRICRREDT —F i
G YT T RITo e MR- BREEREICE, v —
7 LT 5HRD 5 BAEBDIBKREX D & o THL, ZKIE -
FRBRATICIE, ABHE2OTEEIL 60 HREHM Y
Lo T L7, B - BEGEATRERICOWTIE, 3 K
PR THBREST 2 BEERSEREOL, FH TN
SNTHEEPEHEL, Wi/ VEFAVWTLIE, #%
SRT-bOLFEIIE - b DI, RS HEET
RWELT) B LE. SNz boiconTid, Kk
KEBEL, EPAELOETRRELE L THRELLOLE
HEL, THALOENLEREAEEREL U, ZRINE-
FRBEBHOHICOWTIE, 12~ 15 T ORATH
AT 3~ 4 BRSSO L, B - EE - NEY
U7, BB % BT, kAR E PB-1D2 ((BR)
) FRZERRZERD 2 BRWTEROKSEREY 2 BHIE

L, TOREHERTE L. TRFREIICSVWTE, §
Lk - RITHEERELZ LT 250 2BV EY, ZhiZ
EINAREHBE L TEHLE, LXKE - THRELD,
K EE 15% OB OMEIZHRE L.

2022 FEORHTIEILSOWTE, FRICB HELEHE
SEBEAE 3 MR Ltz &, EXZOREMBLHEL 2 BIE
3BERSADE LD E, BLUWE - BRBSHED
WOY LT TR 2RRE LTI ERDEE, 2021 £
LRI AT 72, 72k, TH—F/51) D8 kY - A
WEIERED 1. 70y 2 OBICOWTIE, | oT—F o0
HHEEBNICLY 2BOBOT—F R0

T—5 @i

BEt4s#HF 7 Y — ¥ 7 b Rversion4.0.3 (R core team,
2020) ¥, FDAyr— YD E D Imed (Bateset al,
2015) @ glmer E%k, BIXPMHEDOW MDD R /Ny 7r—
Y BITER) 2B, 2 FBEhELDOT—Z~D—
A LA IR A 7 /L (generalized linear mixed model ; LA
T GLMM &B8) OHTidd &, B - EEE%EO
PROBEFIT, LEWEL THRBRRE COLELE
LiF o7, 2021 EORERIZEWTIL, BHESHOZEFT
fizkE & IR RO PETMABORS T, 8 AR - &
ERIEROF — & 2ERT 570, Zhb 2 2ORERIT
BRI TRV, Zoi, Thh 2 BEReED

B EROEEKESY 005 £ L, BxOFEERECE
WO, ThERRBE 2 TElo7E (0.025) KV LAEE
RN X T HUTEETH B EHE L (Bonferroni ).
2022 EEDT—F OBETHE, FEKE 0.05 THELE.
B HEEESOYDROREICEL L, B, #X
BEOHBEFT—FICHOWTH, R 2y &7 — 2 Imiest
(Zeileis and Hothorn, 2002) @ Irtest BA¥x AT, £y
FRICERSAEZRELTY Y27 BEERROET L,
ERPMAEREL Y 7 BRESEE LLET L, B
CHveGfizlEL) v BfEdEe LiceT o
SEEEES FNFhERL, REEBREIZL > TIZOE
BV EEILRI>lAGOEERER L. B,
MEEDHKET —FIZOWTRET Y O/ EREL

Uy BEEEERE LIEET vE DL TIED . e BHE
T, BhHi-o o (—FEEE & LTSS,
SEs Y B L, REEEoREEA T EY b
HE LTEFMIMAE. BRBEEIZELTE, B -
REWMOF T —#iod L, ZEBIFEREL, V2
RIS % logit & LEEFTA2HTUIDE. WThOBRAI
BWTY, R,y — car (Fox and Weisberg, 2019) @
Anova xRV, I BOBRBESITICL > TEF M
EHI-EEHROFENERE L.

2021 N2 BT HEL - EEOBRRT — Z 2oV T,
B S VITHER E, BHEREE, BLUThb
DEEERAYEEDSR, 3 Tuny s L2REME (B
HAOBETEM T 60 %, MIEEOEETMETIE 45 B)
S LHBEL LE GLMM 2H TR, o, B
BRI ORI BV T, AEHES 1 BRAZES
Nhoteld FEREZER), WIHETOBRITIL, REY
BREWIE> OROEEZD 1 BT —F 2B L. i
DEEREMEICOVWTIE, BHIE U TBHEREH 2\ I
BREEDR, Tov s T rFaPRLE L GLMM
TR B D 2V IISEEROZIRDS
-4, R 3y # — % multcomp (Hothorn et al, 2008)
@ ghlt B AV, BT GLMM Z&-5WT, BHER
HAWEHEENELZERE T Tukey HOL BB %
Fofe. L, THEE193 5] OBEEERROIFERALK
KBWTOR, WTFROBRBRREIZEBWTLEN 3 Ty
IETCE—TChotoloth, LD GLMM inbZ & A
WRELTOT Oy 2 Z#BWZET L (GIM) & H T
W, R /X v # — ¥ emmeans (Length, 2022) % F T
Tukey Bl DZ BB Z1T > e,

2022 BT BT HEX - ERORKHT —F IOV T,
B, HIER BEZEHLThODOTIREER
REEDR, 4 Tuy s t2WER 2K 27045 A
BB L L7z GLMM %25 TiksHr=. 2021 F L@k, &
BRI CHEHES | ARRLIBERLoTLD (KR

Bio



B, ETOBICEHRAEVIE) OXORED 1E ERAEE1HE, 6 REELEEDR, 7evr%
OF —# A LT, OBRBEIC W, BIERH, Sy AGhE Y L GLMM [ZE-S5%, 2021 £LFET R
BEELZFNCOXREERELBEEDR, Ty sET Ry br—  BHREPRVCTRREMTO Tukey MOZE
FAPE L LT GLMM %5 Tk, WTIhhrOBEES W EITo .

£2. B LT COEER Y U a—nY

5]

EEAE, ERALEZREEME

BAE 15~16 BAi

BHE 14~15 BETLE Y 2 B

A 12~13 B Al

B 9~10 B AT
i 2~4 B Al
BrREWH
BELSA
B 6~7 B

B 21 A (2022 0 X)

B 48~49 B &

RS 1~4 B

BIEY GkEK), BFEE [F2V—F*Cv7uT7 7oA, R¥y—F9KRH, 2IF
ALY R ORSE (FREBRTA TR, 2004, 200 4%, 1000 F& 725 &5 HE)

224 BERAEK]

B8 k@A), A»x (18 1ED

®iE (180g/58), BEAQE (#FHLz—A MYNEA (1,000 £, 1L/5) MHE],

Bt, BEBY— b [PA—5 7490, RERE ()] #E

EEHY— MgE, FEa~VRA~BH

tEFREE

STAEME A [LPBB2133 (N:P:K=21:13:13)]

HAME [(FPEAaTF by TT 78 TR (50g/58)]

BREFME [RA-2 25— FoiH (1g/m?)]

A mFOE (A5 YA 4 Ggm?)]

BH [y #FOHE (1.5gmd)] - BEH (7207 A dgm)] - A (27
o TERH], RF ORI 4 (& B 3g/mY)] A

ZhHRE [RF—2 A ESE (0.5g/m?))

Bl tbbinwhEY, 24 2 REHLE.

. M

itkE193 5

8/12

8/18 8/25 91 g/a  9/15 922 9/29 10/7 10/13 10/20 10/27 11/4 11/10

BB
@7EE¢
O71E#%
W 3B ¥

8/12

8/18 8/25 9/1 9/9 915 /22 929 10/7 10/13 10/20 10/27 D8E#¥

FEH (20214F)

2. 4y RE2 BAEICHIT BB L, BHEE 4B OREMOE TOREL - EROFHED
#E L oBE (EIEERVTROKICEV T 4.8Nke/10a) .
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LB 193 B OEE-INE & Bk & OBE (2021 F)
B L M OEFNT — % ~0 GLMM & Td b DRk
B O TFhIZBWTLBIENY, BERBRELhDLO
ZEERABPHEEHIICER LY (p < 0025 ; BEXOHE
SEIN =T, Vs BRI, BEXomESE
OO E — o NBEEIIZ Lo TR Z 8D
Mot EHWECHSE (M2) R L, HFICEHTT
OENEZECHY, =L 2T T AT ABFEE TV
M L0 LA L, 8 BATER TIXYE O REER
KRR ERSTEY, UBBOLTWE—F, 8 AE¥
KT, oK & S TERORHELI/ NS0T
FWA KT, 7 BARERND 8§ BEPERKICAT THERIZ
EhoTnE, —FT 8 AHEROHEIT 7 Atk¥E-8
ARTPER I D LEBICELSARY, 7 AREREFARICR
RbRpot (#3, UTR. HHHEE, 8 AE¥
KizkB\WTiho 3 KX VAEIEL, HENEs-<Z
L bhot. BEICSWTHE, 7 AR -7 AE¥ER
CHEERAOR D oH, 8§ ARRERTIRIANAD 2
RKEOVAZIELRY, 8 BRERTIRELIELS 7o
7o, BELIHEIBHEBEPUR TERCRERL R o
— I OWTHE, 7 ARRERD D 8 ARIERIIAT
THBIZHS LTVE, 8§ ARERKTIEIFCHRML, 78
BARREFEL 2o, BRBETTSTOBRERERN
THEBICRAZY, 7 ABERTRLEL, LOR%KTE
S Fpoir. TREIZOWTH, 7 ARTERLL 8 AATHE

Kizasnt CEBICHML TwWE, 8 ARi¥ - 8 A%ERXMH
ZIEEEERL O, LRIREIZDWTIE, 7
AREROEMLE L v AEICEL, BT 7 ARREE,
8 AR - 8 A ERKOMEITELS 20, 8 Bm 2 KHILH
BEIRARLNEPo.

Th—F /4| DEB-IRE & FBHERH & OBRSE (2021 )
Bt L EROREBHT — Z IOV T, THEkE 193 5
LA, B, BREAERL AL OREEMD
WFRbLEE LR (p < 0025 ; RS LR, ¥
WEOHE (M2) oW THEE LEmERLE.
B AL, 7 ARREEDS D 8 ARERIE NI THER
HpoTE, 8 HplE - 8 ARFEM TIIARICER
Liehots (F3, UTHEHEE. SRR >HTE, 7
BRiEE oMY 8 AREROE LV LEEIZEL, ho
2 K OWTHRERODFEOELRL, RELLAR
R b0k, BE, BRBLUOERBIIBIERERF
THBICR Lo, —HEREIZOWTIE, B
HIAGEL 2 AT EHE BN L T B3 b 23,
7 AR 8 ARREROBIREEENRALR2D -
7o, BEBGASIZOWTIE, 7 AREROESMOE LY
HEILEL, BT 8 AR -8 ARER (Zh oo
WA EERL), 7 ARREROIEIZELS o7z, THE
IZoWTIHL TABREROEXROIE XL W FEEIZ/NEL,
3 ERENCIIAEEERA bR PoT. ZRINES ERRIZ,
7 BRTERECHEEIEL, ho 3 KEKIZEEERS
bhiemoTe.

JLh1935 |
110 A —_— - 110
E 4 %
S 90 1 90 4
H 70 ] ﬁgdﬁﬁF?ﬂfE' o
im+ )
50 50
30 - JEREE (Nkgf10a): @ 48 40 - IEE (Nkg/10a): @ 4.8
A 96 | A 72
W 144 30 4 W 5.
£ 20 ] 9.6
MH 20 -4
10 10
9/9 9/15  9/22 9/29 10/7 10/13 10/20 9/9 g9/15 9/22 9/29 10/7 10713

FHER (2021%F)

FER (2021%F)

3. A KB RMECRITAMIERE, BHEH 4 B> G E TORL - EROTFHEOHED L ORI
HilPE 4.8 Nkg/10a KROF— 13, K251 5 8 ARTEED LD EFR—.



23, A2 FEKRR 2 SEOAT - IWET— 2 T 2B EMOEE (2021 46) Y

g/ HEAKD TEH BE BR —8#  BRBAE THE 1Hlalb b
7 A P ERD ]
BHMEY (8) (HFEED) #rg 3 (em)*?  (cm)*? Wi (%) (€Y FRIR B (kg)D
E:Bﬁ 193 & . R

7HEY (7/15) 66.0a(9/19) 633b 112  838a 24.1 109 99.8a  443b 214¢ 0.87[26.4]b
7H%Y (7/29) 653b(10/2) 6.67b  11/19 83.1a 229 135 912b  679a 223 b 1.03 [31.0] a

8 A B (8/12) 63.0c(10/14) 6.67b  12/7  79.6b 223 125 805¢ 387¢ 23.0a 0.66 [20.1] ¢

8 A% (8/26) 66.3a(10/31) 933a  12/24 699¢ 21.9 139 97.1b 2934 228ab  0.53[16.2] ¢
B = F 5

7BBI¥E (7/15) 64.7a(9/18) 4.00a  10/18 797 23.4 165 782c  17.9¢ 22.6b 0.48[14.7] b
7B%%¥ (7/29) 60.7b(9/28) 3.67ab 10/28 806 222 159 867b  56.7a 23.9a 1.16 [35.2] a

8 ABTH¥ (8/12) 57.3c¢(10/8) 3.00b 11/9 799 22.8 160 878b  50.6b 243 a 1.21 [36.6] a

8 A% (8/26) 56.7c(10/22) 3.67ab 11/22 772 20.2 153 987a 494D 243 a 1.16 [35.0] a

1) BER3 7oy 2 OFHME. AAHMATRA—ITEEALZVRREMICHEEZS Y (p<0.025; GLMM O % Tukey g}grb

B . 2) Hresm (Jry=8d%k) .
2L)

Mt 193 2 104G - INEITHBENR(ETEE (2021 )
BT — 2 2o TIE, RIEE & BHERER
DYHEREETL 128 (p< 0.025; Ho~<hAm, V7
=3¥%), ThOOTEERRFE T2, HEDOLET
T FENTH AN, HEEEREVROIE) NEICEYE
DBEVRECHE LTV ([3). EHORRHT —F
T, BHEREK BIUERLAREOREEADRE
FLhY (p <0025, EBRE(ONAY - RHEERI
LoTRARBZ EBbhoiz. =&z, 4.8 Nkg/l0a X
& 9.6 Nkg/10a KTIE, BiE% 48 QAR »PHS5SHE
(9 A 15 B)Thi TEEABD Lizob, 689 5 22 A)
A CTEERSMLTWASD, 144 Nkg/10a X TIE, B
% 4B S 6 BIzT TS LIED®, 78O R 29 B)
AT TEELR LTS LW okBVWRRESN (B
3, ZHLEEVWAEEARAEMRAL LTHREHEAIZL
2 b5, BIFEHEIZ OV TIE, 4.8 Nkg/l0a X &fih 2
ROBICEEENRZ LN, HEEASLVEM 2 KOOI
5B 1 BBh A (R4, LT AR . BRI Rk,
BE, BEICOWTIE I EIEKERICEERERL2LRT,
WIEER I OOBMEIZEET S LV G LR
Moo, —F, —REEKEBRESIZOVTIE 3 KL
HERICFEENR L LR, —FENETEIRESEZ 51TL
&<, BEASIT 96Nkg/lla K TRbEL, 48

100 1

B (em)

3y ERNM (Vo =%

L) BETuy s SKRTOME. 5) ERSA (Vo RBE

Nkg/10a [X, 14.4 Nkg/10a KONEIZELS 2o 7. FTHREIZ
DNTH, 4.8Nkg/10a ROBAMD 2 K&V EFEIZAE
Dot TXRINET 3 BIEKER TERICEZR Lo
7.

[H—Fi34 ) OEE - WEICHEEENRITITER (2021
)

B ORENF —ZI2on T, BHEREKZOMRD
LBFETHY (p < 0.025;H~50H, V=%,
FOREEABEIC BV T LRI, BROKRE & BTk
ELTwE (B3). ERORBYT —2IZo0 T, TH
B2 193 B L ERICBERBRLE, BLUThBEIEED
EEEABREEZ LR (<0025, 7= & 2%, 48
Nkg/10a KIZH W TIIBBLRAEPLIITHDS LTWNED
lextL, ThEVEIEEOEVETIE, VoA L
THLEUHEML, £EBPTE LV AF—DE
WAR LR (F3). BRI oW TR, 4.8Nkg/10a
K & 7.2 Nkg/10a KOMICEEZNR AL i, #%E CHEDN
%1 BB, 9.6 Nkg/10a ROEIIEEOPETH Y,
WHELEECRRS - (54, UUTREEE. —7F,
TRINBZ SR ORETATZBWT, 3 MERKE
MOFEZRALNT, BIEESEET S &V 5 iEHE
Boniehoi.

40
ﬁ 30 4 V//:r’*f{?_

IEHERTEY - FRACE (Nkg/10a):
Q7B 48 @755+ 96
NTEHE-48 ATREN¥-96
C8EFi% 48 MgEFI¥ - 96

8/3 8/10 8/17 8/24 8f31 9/8

9/14

9/22 9/28 10/5 10f12  10/19  10/26

FAEE (2022%F)

4.
FIGEOHR & ORI

(ke 193 &) 123V 2BHERE « MEIRE &, BiE 380 LHEHE TOEL - 2H0



Eﬁ.4VF@mﬁ2%E@$E-WE?—ﬁmﬁ?ammgmﬁg(mM$8BwEﬁﬁw>

BIMAK? A 7R HME E BREE TRE  1H[laldbich
R/ fEEE k=& R
() #EY (em)*®  (cm)*” K (%) (g AN B (kg)»
dbkE 193 &
4.8 Nkg/10a 63.0 b (10/14) 6.67 79.6 223 12.5 80.5¢ 387b 230a 0.66 [20.1]
9.6 Nkg/10a 64.0 a (10/15) 6.00 79.2 239 12.7 834b 457a 223b 0.84 [25.3]
14.4 Nkg/10a 64.0 a (10/15) 6.33 78.0 234 13.8 919a 296¢ 2220 0.66 [20.1]
B—F A
4.8 Nkg/10a 57.3b (10/8) 3.00 79.9 22.8 160 878 506 243 1.21 [36.6]
7.2 Nkg/10a 58.0 a2 (10/9) 2.67 81.1 22.7 14.9 89.7 49.4 243 1.18 [35.7]
9.6 Nkg/10a 57.7 ab (10/9) 3.00 81.2 22.5 16.1 88.2 50.4 242 1.24 [37.6] 3

1) B3 uy s 0FSE mEid 8Nkg/10aEOF —# 11, R2OBAMEREO b O L F—. NH A ILILEE1935)TI12R 78,
TH—Fs4)] €11 B 9 A.ERBACRA—XFrHALLRVRBEAKARESLY (p < 0.025; GLM HBHWVE GLMM 0 b
Tukey BEE S . 2) (dLH 193 B CHERSH, [H—F /A ) CRH v =51 (& LItV 7 =x8).3) Hor=g/m()rr=
#HE).4) BT o v EHBRTORE.5) ERSH (Y 7 BEKRL)

TepE 193 81 O&H - INE & HHERH - FEIEE & ORFEE
(2022 %)

B OBRENT —ZIConTIE, B, EEE
BAER R ODR, b CICBERY - BIEEOZER
Bl L, B - BREGAROXEEANEER > @
<0.05; EHSH, V7 BEERL). ZORRIE,
T AORIEEOHREOBEN N PBREEFIIC L > TR
BLEy, MENRF—VEBHEEIZL - TRARDZ L
PR, ERMEOHS (K4) 2RAE, 4.8 Nkg/l0a X
L 9.6 Nkg/10a KOBOEX DBV, BERTNEN
RIGYNEL B X9 I2RA, £/ 7 AR -8 AR
KTCHELRPZONEMLTWE 00, T A%k
KT, WolABELE0bBEERMNT 2EmAHRL
N5, ZHLEEROBVSEELREEMR L LTRY
AhFbLOLELLND. —F, HIERE:BEEZERD
REERICOWTH, 2021 FOREERR L FHFICEE
TR, BIEERRE Y — BT 5 L AT
finot. ERORENT — 2o TiE, BHERH
BREEERE ThLORERER, BIUOKER L BER
BWEOZTEERBEETHY (p <0.05), ZERELD
RE— U REEECHEIERICL > TRRD I EBD
ot EEOEHEOHY (K4 2R L, L X,
EHMEK L 2 BBOBREBBEES, TONOENIBE
BHc Lo TRAZ- TV (1iIZ, 8 ARPERK TRR
LR T-EOERNE), HBEWLT ARIEROT—F
g T AL, PHICREERIZL > TEOENE
RAOIT L, BRETIHIEER—ICARB & Vo ElmS
ELEND, ZOLIREROEWIZEY, Thb 2D
OREERBEE LR LOEEZLNS.

otz 2T, TS KF—F &R L7z, EIfEH

BCRBERYONRLTIER IR Tobom, 6 R
RERREOLELBETIE, FOROBIZLARENLLN
o ds. BEREHEICOWTE, BERY, BXUZL
LHEEEOZERAPEETHY, RIERORESEME
BEHIZ Lo TR EMRENEN, ERICIIABHER
HNOEEERERLDRBICAREEP L bR > T2
W, 9 LEEmEEmciial, £ LTBERY
PBWVE D BEERTVEIBIAE K 2 B RE AL L. B
BT, WThoBRLERTIH R, RIZOW
Tid, BEBRSODRILITVRERERLE 1), BEENS
LR OIIMEIEE 9.6 Nkg/10a D&EETTO 7 AKX
Lip 2 ROBEGTHY, 7 BETERODIE D BFEMREN -
7o BETE, WTFhoOBRLBEE TR0k, —#
MENZHOVWTIE, BB, BIREL TN O ORAEEH
FTRIHAFETHY, TOMIE 6 RREOEHEAE DY
BCHBICRRY, MIEENSWVITY, M OBREREN
BNMZEEL 2o T (FEARERRR, BN
BiC, HIREICE2MBOEDBENRERDILTLD
CHEPNE). BEBEEICOWTYH, BERY, BEEE
REEATRTHEETHY, FLORREKOEALEDE
MlcEEERALN, ZTOMIE 7 B%Y - 4.8 Nkg/10a
ETELES, 7T A - 4.8 Nkg/l0a K TR LK, f
ORIZFNLOHEOEZRLTE Y, BEREOR/E
BLEELE—EL-ERRALNRDP o7 THRELE
ERINBEIZHDWTIE, WF & bBHEFROMRIZTRE
ETHY, T AEEROESMOR LV EREIT/NES o
7.



80 4
§, 70 4
E 50 4
30 »
$EHERSER - HEARE (Nkg/10a):
- C7B#%¥-24 @75#%Y 48
1 ABERE - 24 ABREIH -48
ﬁ 25 1 DsB#¥-24 WsB%¥ 48
e o ——
5

8/17 8/24 8/31 9/8 9/14 9/22 9/28 10/5 10/12  10/19  10/26 1152 i1/9

FER (20224F)

5. Th—F A (o AR - MR L, B 3L LERVETOREX - 20
FHEDOHER & OREE.

%5, (L FEKER 2 REOES - BT — & (AT 2 BIENS L RIEROKE (2022 4)

- v R E FIHEA Y R B —f BEWES  THE 185)abiey
B (B) (Nkg/10a) (Gt Nl e (em)*®  (em)*? REIBO W (%) (2)? KUY B (kg)?
JLkE 193 &
7 BREI¥ (7113) 4.8 68.3a(9/19) 6.50ab 11/4 700 198ab% 110 4019 463d® 213b%  055[16.6]b%
9.6 68.5a(9/20) 6.75a 11/4 733 19.4 b9 127 5256 57.1¢9 21409 036{10.9] b9
7 R®Y (7127) 48 68.5a(10/4) 550bc 11721 708  21.9ab 1.7 706d 720a  23.6a  106[321]a
9.6 68.5a(10/4) 5.00c 1121 711 221a 128 802¢ 623c  235a 1.08 [32.6] a
8 AR (8/10) 48 67.8a(10/17) 475¢ 1277 705  218ab 125 8.1b 661b  240a  116[351]a
9.6 68.0a(10/17) 525¢ 12/7 702  222a 130 941a 670b  240a 1.20 [36.3] a
H—=F A
7 B4 (7/29) 2.4 64.8b(9/30) 600 1031 68lc 21.6ab 151 616d 471a  222b  1.02[30.9]ab
48 645b(9/30) 550  10/31 724ab 23la 175 753b  481a  223b  1.05[31.7]a
8 AR (8/12) 2.4 65.0b(10/14) 575 1114 702bc 232a 155 746b  386b  238a  092[27.8]ab
48 648b(10/14) 575  11/14 743a 204D 161 868a 347c  235a  092{28.0]ab
8 Atk (8/26) 24 69.0a(11/1) 550 12/ 684c 21.6ab 163 703¢ 342c  240a  094[286]ab
438 69.0a(l1/1) 575 121 67.0c 223ab 186 77.3ab  33.7c¢  242a  088[267]b

1) KR4 Ty s OFERE ERENTR-CFAHALAVRBREMICAEZSY (p < 0.05; GLMM % Tukey
REEILE). 2) Aot (Vs =H5).3) EAFH (Y7 =8%).4) &7 0y 3HTOME.5) ERSH (Y
CoBEAL).6) THLOERLUKIRESRICE, AXABCISHORTOARLBBLATEENHD (FXb
BB

TH—Fi4] Q& - B LBHERY - EIEE & ORE
(2022 &)

Bt L EHORRHT—ZIZonTE, XHFIZBWT
RIS, BEEEEREIUVENLOXEEARFET
BHote (p< 0.05; BXTRA~HM, Vo=
—FT, HEREETNEEOREEMIVTRLFET
Bhahote, ZORERIT, BELEEELOSAZ -V
BAERSEIZ L > TRARDL—FT, BEEXRZIICERET
B eV D EHLT ARV T & AT ERIC, FREOHR (K
5) BT, EXORESME#T 5 SR 0F ECRH
PRI L > TERB L IICRL, EFREHIIREY
TRBHEEHICL T, Wolkt ABNMLAED & OB D
L& d (i, 8§ BHRERTIIEmEizEA L

LTy L3ICRi, LEOREFBRLEEL
T3,

otz OWTIE, RS KF—F & L7, 2fEH
BTRBEENOGDRLTIEELRY, 8 ABERD
BAMOR LY b R&E o7, BEREEATIE, wWTho
PRLEFETHA» . BRIZOWTE, BHERY),
WREE Zh b OXEEATSTHREETHY, 7 Ak
PR E 8 ARTERK TIRIEEENEZVEDIE ) BRN-T
2, 8 HEERTREZOL I REITHLONT, oD
BREES LY VEVERREZ L. BRIZOWVWTIE,
B L EIEROXEERETREETHY, 8 AR
R TEHERENLZWVIE I BEL R THES, thok
WEHTIREFOL I RBETA LRI, T,



WEFENOMRLEETIIR o T, —FERBICOW T,
B, HIERLREERT S IRFRETHY, %<
ORBREOELSHLEHICEEZEN L O, TOMEIT 8
ARPERICBOTHE L 0 K& <, PHOMBENEVIE
Sk Eor (HEBE193 5 DHE LR AELR
EAERR, MIRE L DHMEDEOEENBERLMT
BEAILICEDEEDRD). BREEICOVTYH, B
MR, MERSREERTRTHFETHY, XOE
RS AGRL R AR YRTL, 72 8 BRIFRIE
WTHRHIR B S WVIE D BED - 7, OBHERH
THREERIC L AEXANRHo T, TREILSWT
i, BHERHOPREIREETHY, 7 AREROE
BOEE D b Shot., LRIEEICOWTS, B
ORI REEL o, FEENLLAIZOL
HEAEE 4.8 Nkg/10a TD 7 A4 - 8 AR EROMIITT
Hot-.

%z =

AR, BARRREROKBEIERE Th 5 /\E LK
ZBNTHIHT, A FRARREOES - IREIZET
LG & BAEREH & OB, 72 O TNZ TR bR E~
OREEOFE L BRANTRT L, AT 6 60nE
DOE®IER, FORBICHITENELED DL OOERL
RABERT—FEBL. LT, BHERHLELEEOT
NEZRICOWT, BN LY (B) L, #EEIcE
NHLNEEEIZOWTEEL, &hIAMRICRITS
TR RBEOIBEMEIC VT, Mol L b
LABLEETD.

HRINDBERY Ao TICHIMTORERBEOEIC
BT oHER

WEDRBIZBWNT, &% - WEICET 28~ OB
RBERYRE THEZICR LB I LA L. BRI, &
LEEARETHHLKNBEICEET D L, Tk 193 5
I, 2021 4 - 2022 FEORFIZBWT, 7 ARTHERDIZ
AT BIER LD LRI EAeoTr (R 3,5 FriC 2022
FEl BT ABINAEEE > 728, ThCEAXAORE
LERCEE L mMRERDH D). Ebhi, 2021 £TH,
8 ARTE- ¥R TH, 7TABFERLVIERE 2oTWE
TRLOERENL, RS TR, [EEE 193 51 OBER
e LT, AEBES-HENTIE, 7 ARESRLEL
TWHEEZXDBEAI. —FHO [H—F () T,
2021 £ 7 ABPEROEKIRED, ThIBICBELEL
Xt b LEEZICELS 20 (8 3), £ 2022 FOHERTIL,
8 B HREOIWNEN, 7T ABERL Y bERIUES 2D
Bhbhot (RS, THhbLOERNG, [H—F s3]
OBFERFH L LTI, T ABEP L8 ARIESELTBY,

ZO#BE ek 193 ) L9 IR R> TV 5. Takai
etal (2019) 1%, “hb 2 BEEEFLWDOBDA K
BB L RWBOEHET 4 VE L THERIEELTEK
WES R R L, T40FE 193 51 AR HEE ¢ oBEEIsE
LenaoigtL, Th—F A L% L #HORE T
DHEEITET D L LTWA, RO R, KEHIZ
BN WEEBIC VLT, B TOREIZAN Ty
2 TdoBE 193 B O U7 BHERRN, BV ToEIc
BRI [H—F AL CE L BRI LY L2
TWB EV 5 ET, Takaietal (2019) O EBFELT
WAL HIZRZD. kB, BHEAEIFRICENTS 2
DA NS LEBERS & HEEORN B IThh TR

v, WEORMEICINT, 7 ARERE 8 ARPER T
BN EREN, 8 ARERTEHIE VW OIFRAED
nTWa (HFH, 2022ab ;7 ARIEBEIZAGHRT
W), Tz, TH—F 5 [ DWTEIARFR L
BRLLERE 2o T 5, TEEE 193 5] 1220 T
FEELY LAETOIT Y PABHEICET OB
ELnTwad, ZoEmrh, KEMICL VRIS
WAEH T, AEEX YL THLEE 193 5] O#EICE
THHEAREVEHEEIND.

AT 1T B BIERE L REBERER & OFRICE
B3 L, WAOMEICE O UBHEFNE CRENCEE
2i3se <, Tk 193 B TiE, 0E L THE TR
WABE RLONBBEERHELO0, TZIZ—FHLI
EmEH b, 2O—FTERRGEE, 7 BH¥EREL
AORIZH- LI & RFE L TEFT LTV (383,5).
IO, AR LLNEE, EL LTRSS
DEFICLAbDEEZLND. FFFIZRTS 7 BRI
YR ZH BN BEIEE OB TN, BREET, i
9 A TFAM»E 10 BHRII,HiT T, BEOFIZBWTRIR
BECHBLE (K1) ZEPREBLEREESDS.
7o, 8§ BB L-RKITRT AEUA, 2021 £33 T
BEShEER Y LTI, RIS i 11 Aha~
12 A#18) OB 2022 FEL Y HIEIE—B L T»-o
72 (® 1) 728, KIEIC L 2BBAENEE - F MR
H5. BEIRBET MHkE 193 8 OIKINES L BiER
B OBERTAOh B (BP L, 2019) T, 5-
6 AL~ T, 4 ABEE 7 ABETEINLTRKY,
BRMORIEIL 4 ABHETERLEL, 7 ABETELIE
o TVl binh, APFFRLERLIZEmEZ LN
TWa. F72, AGFEOETHM TH HAEMFIZBN TS,
BRI B 2 DI ERL, ZAMER L REE L=
BHESOETIZLS & &hTW5 (BF 5,2008). —7,
[J—F s34 ) @ 2021 £ - 7 ARPRERIZET 2 EIIZE
LT, #3k, BEUES L TREN, ThUBICHBEL
FEREDBEBICSRL (&) eoTeds, BThH
BHEASOETREZECTH-72 (R3). 202408 B



HERIZBWT Y, 7 ABER L ENTERRASEVETL
TWAH—F, THEZDLARE 22TV (K5
7%, BIE BT AR bBRRBEEOETH LY 5L
LTV ENRLMPDE. 0k, TH—F (] &
BWTh, BERHOERD D WVIHRIBIC L o TERFEE
PETL, Bbuzo7eR o mesZ 2 bh s, Mok
193 &) 2T BIEE L FROBFEIZ>WTI, kL&D
WA S (2008) IINZ, WK TORIEIZ X Tldditz
FABEZE (REES, 2008) LY, ARSEORIEMIT
B aEtte, Taveb V)] SEREQ ) THD
LHIESRTWAD, TO—FT, BRAARMBEOERSE
SIERETESEIACHHTRL, R H—F1(] O
BEIZOWTH, KB - FHEOEE L bHMIITATSHD.
L7=2inC, EROEIBELONE I DEEHET L
DICH, RELZEME L BRERET CORRPLETSH
5.
AW E s, WHOHBIZBWT, W ODDOEH
MR F ORBITE(L D/ F — 8, BIENHRTER
LBEANHHIEFRLMILE. BHIL, EHEEEDOAS
H—vOEIFEETHY, HEEE193 %) © 8 A - #
WK L[ —F 4 | D 8 BkEK TR, FHIHRL E—
2 EFRETIC, @ERMIELLTY :jﬁf‘, b
PRI B S h K TH, BRI > TE—7 0f
ERRLLBEARLALOO, EEP Vo ABEMLE
OLELIET S LB LcEmRA LN (K2,
4-5). WHORBIIEWT, BRCBERYBOFESE
ML EE IR 2oz (£13,5), ORI,
BRI B LK DIE S T, L0 &L OERSITD
WAL ZE#EBHRTS. ZhikBE b, BERERS
BNRDIEH D, £BVHICLIvERL 2572, Th
Wk > THIFEROEME S DEBTREREIC R 720D
LBEbnd. KBEE TR, EBHoT oML
THYZSEEEDS L, WBLELD L END (KT,
2008). Z 7=, [k 193 510 7 AkYLATOBME L,
[H—F A1 ©8AFPELAOBE TIL, &5ICHINT
BEHNRHBLEZAIENTEREASD. BAELD
Hgep T, BRSO MENTRAEERESLTTLO
ERERFHTHDEENS Y (KIL, 2008 ; REL
2016 ; Zh H OB XL SR), 5% LROBHERY
WRBWT, 5 LAEIC X ABINATFIREN & 5 i~
BVERHD. L, BT LOERBIZ WL, &%
LRI AORBLRIITHENENI L bHON DT
B (B, 2020), AELHEICB N THT LOFES
BRI A > FESEORE RIETHETR LRI
EMEEE~OEE L FHICTEMT 5 L AEELLV.

MICHET REE L LT, BERETRRICAEE
RALNEDEPD, BEEIZL o TRR LI EDE
Fonsd, Tdb8E 193 B T3, 2021 F£ILEERLE LR,

BREEHAERE 2 YERL - TEY (R3), 2022
FEIEBMETOZIR AL RIoT (RS, —HD
T —F /31 ) ZHOEmEAL, 2021 FIZTRFYRO
ERL LR (K 3), 2022 FITIXERALLND
EANHY, WEE 4.8 Nkg/10a © 8 H#EBERETX, £
OFIOBERH LY LER L 2o T (R 5). AW
TiE, 2021 L 2022 EOBT, BiET 2 2 BBOLE
OB AP ZTHERBEERE LD, ZHhb0
BRI, BEMTOMLIOREER (2L 21F, #1H%)
OEBIZER LTSRS, Znb 2 BROLESS
WoRR 1D 2R5L, 2 0EHBIZBWT, B
BToO—BLEEVWRALARVDIZE L, MEZEL
T, TRV VEOEIIERE B LY LEH A D35 TH
<, WICTFHRESrABOMETESEA LYV LESEBOIED
TErok. MEBICREWT, BEOBERERH TOR
EERLLNEZOE, BE A TREINEBAICRLN
T, FHRIED VEEREV (BHDVIXFHRES A
EEA ARy 2, MM TORREOEE bEOTHR
R Ao iEtixdbai7A5. ZOFEEMEIE, HHR
WiIcET 3 2k TORBREE et — -7
LAY, 2020) I2BWT, BIRLRT W I &9 Tizam
LILTWD [ —F5q) 2T LT, »oRIER
2RELELY D) BB (&2, R - FiE
2016) #EZETHLETHLEEERY 5 5. KBTI, 2
BERFIIBWTEREIEEZ s oL bon, SH
FREGEAT (A—F 1) OBBEICET D L Shi
7 HBE -8 BETETIE, 8 ARYBELY LERERS
BAERHY (FS), LENoTHROVRAZYE 8 AEYE
BHEIOVENP2TLEEIDILENTED. ZDkD,
12 T —F 54 20T, BREE & BIEOXE O
wmEND, BESHERBEICRIET) VBT A B#EP
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A trial to determine the time of transplanting and the fertilizer rate
suitable for cultivating indica-type rice cultivars, “Hokuriku 193” and
“Kaachibai”, in the Yaeyama region, southwestern Japan

Suguru OHNO and Eiki KIYUNA

Ishigaki Branch, Okinawa Prefectural Agricultural Research Center

Abstract
As one of the measures for the utilization of idle rice paddies in the second crop of double cropping in the southwestern area of
Okinawa (Yaeyama region), cultivation of indica-type rice cultivars as materials for Awamori (Okinawan traditional liquor) has
recently been considered. We conducted field experiments on Ishigaki Island to determine the time of transplanting and the fertilizer

rate suitable for the cultivation of two indica-type cultivars, “Hokuriku 193” and “Kaachibai”, which have been grown in the

northern part of the Okinawa Islands, as the first step to support cultivation in the Yaeyama region. The tested transplanting period
was from the first half of July to the second half of August, and the results showed that many of the growth and yield characteristics

of both cultivars varied significantly among the times of transplanting. In terms of grain yield, the second half of July and up to the
first half of August seemed to be suitable for transplanting “Hokuriku 193 and “Kaachibai”, respectively. The fertilizer used was a
one-shot slow-release type (LPBB2133; N:P:K = 21:13:13), and its application rate was varied around the standard fertilizer rate
(4.8 Nkg/10a) for the second crop of non-glutinous rice cultivars in the Yaeyama region. In both indica-type cultivars, several
growth characteristics varied with the fertilizer rate, whereas the grain yield did not. Therefore, a fertilizer rate of 4.8 Nkg/10a
seemed to be adequate for both cultivars, and for “Kaachibai”, it was also suggested that half of the standard (2.4 Nkg/10a) may be
sufficient. The present and previous studies showed that the grain yield of the indica-type varieties on Ishigaki Island was at most
around 40kg/a, which is considerably lower than that in the northern part of the Okinawa Islands, mainland Japan, and the
Philippines, which have achieved more than 50kg/a grain yield. However, the growth data obtained in the present study suggest that

the suppression of non-productive tillers and/or improvement of the sink-filling rate lead to an increase in the yield, which should be

examined in the future.

Key words: dual cropping, grain-filling rate, multi-functionality of paddy field, Ryukyus, sink capacity
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Bacterial wilt of three Curcuma species, C. longa (turmeric),
C. aromatica (wild turmeric) and C. zedoaria (zedoary) caused
by Ralstonia solanacearum in Japan

Atsushi Ajitomi, Yasuhiro Inoue, Mitsuo Horita, Kazuhiro Nakaho

A new bacterial disease was observed on three Curcuma species, C. longa (turmeric), C. aromatica (wild turmeric) and C. zedoaria
(zedoary) in Okinawa Prefecture, Japan in January 2014. At harvest, leaves suddenly wilted, curled and yellowed, and the whole
plant finally died. The wilted plants had rotted rhizomes with internal discoloration. Creamy-whitish bacteria were isolated from the
rhizomes of each Curcuma species. These bacteria were identified as Ralstonia solanacearum race 4, biovar 4 and phylotype I based
.on bacteriological characteristics, pathogenicity tests and DNA-based analyses. The names bacterial wilt of turmeric, wild turmeric

and zedoary are proposed for the diseases.

Hi#i ; Journal of General Plant Pathology 81:315-319 (2015)

Botrytis cinerea as the causal agent of grey mould on floral tissue of mango in Japan

Atsushi Ajitomi, Maki Yamashiro, Tetsuya Takushi, Atsushi Ooshiro

In March 2016, grey mould disease was observed on mango (Mangifera indica) in Okinawa Prefecture, Japan. During the flowering
period, the disease caused a brown coloration of the petals and peduncles accompanied by white aerial mycelium. As the disease
symptoms progressed, the rot of panicle parts was accompanied by grey mould, resulting in fruit set failure. A fungus was isolated
from the discoloured inflorescence into pure culture, Based on morphology and analyses of glyceraldehyde-3-phosphate
dehydrogenase (g3pdh), heat-shock protein 60 (hsp60) and DNA-dependent RNA polymerase subunit IT (-p52) DNA sequences the
fungus was identified as Botrytis cinerea. In an inoculation test, the isolate reproduced the symptoms observed on mango petals and
peduncles and was reisolated from the flowers. This is the first report of B. cinerea as the causal agent of grey mould (haiirokabi-byo

in Japanese) on floral tissue of mango in Japan.

HiBi  Australasian Plant Disease Notes 17:18 (2022)

The preventing method of browning and y-aminobutyric acid (GABA)
contained in Luffa cylindrica Roem. cultivated in Okinawa

Takashi Hanagasaki

Luffa (Luffa cylindrica Roem.) is a popular vegetable in Okinawa, and it has abundant nutrients, including y-aminobutyric acid
(GABA). We focused on GABA content in luffa, taking into consideration registering it as foods with functional claims in Japan.
Besides, when selling cut luffa and frozen cut luffa at supermarkets, they are supposed to get browned due to air exposure and other
causes. In the present study, we developed the prevention method of browning cut luffa and frozen cut luffa using 0.5, 1.0, 2.0, and
4.0 % ascorbic acid solution. It was found that 55 L of 4.0 % ascorbic acid solution could be used for soaking of 70 kg cut Iuffa to
prevent browning, but GABA content decreased in food processing of luffa in the factory. Besides, GABA content in luffa fruits was
found not to change during storage for seven days at room temperature after harvest.

HiB : Vietnamese Journal of Food Control 4(4): 251-258 (2021)
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In vitro pesticides susceptibility of Erwinia sp. causing papaya
(Carica papaya) black rot in Okinawa, Japan and captan effectiveness
on papaya pot seedlings

Takashi Hanagasaki, Tetsuya Takushi, Shinji Kawano, Maki Yamashiro

Since 2002, papaya black rot has been spreading over several islands of Okinawa Prefecture. The pathogen of the disease was
identificd as Erwinia sp., genetically close to E. mallotivora and E. papayae. In terms of the disease transmission, it is probably
carried by the wind or rain. In order to devise a prevention strategy for the disease, in vitro pesticides susceptibility of the pathogen
and tests with papaya pot seedlings were conducted. A minimum inhibitory concentration assay demonstrated that copper (II)
hydroxide, basic copper sulfate, and captan present in the papaya-registered pesticides inhibited the growth of the pathogen on
nutrient agar plates. In addition, mancozeb that is non-papaya-registered pesticide also showed an inhibitory effect on the pathogen.
Thus, there is a high possibility that even the existing papaya-registered or non-papaya-registered pesticides can prevent papaya black
rot. In the test with papaya pot seedlings, copper (IT) hydroxide exerted a relatively lower pesticide effect; however, captan exhibited
a pesticide effect, although it is one of the fungicides not registered for use in the treatment of bacterial diseases of plants in Japan till
date. Indeed, based on the result of the present study, the official registration of legal expansion for use of captan to control papaya

black rot was approved in Japan on December 22, 2021.

Hi B : Journal of General Plant Pathology 88: 178-186 (2022)

Vinegar extraction from unripe shikuwasa (Citrus depressa L.),
an Okinawan citrus fruit

Takashi Hanagasaki

Introduction. Nakamoto Seedless, a variety of shikuwasa (Citrus depressa L.) in Okinawa, can be used to produce vinegar extracts
because it has no seeds causing bitter taste. However, Nakamono Seedless is hardly cultivated commercially in Okinawa. This
research was aimed to develop vinegar extract from Ogimi Kugani, another major variety of shikuwasa, and compare its
characteristics with those of extracts from Nakamoto Seedless.

Study objects and methods. The study featured vinegar extracts from the whole shikuwasa of Nakamoto Seedless (20% fruit) and
Ogimi Kunagi (5, 10, and 20% of fruit) varieties. The fruit was harvested in June, July, and August. We tested the samples for
limonin and polymethoxyflavones content and sensory atiributes, especially bitterness.

Results and discussion. Vinegar extracts with 20% of Ogimi Kugani harvested in June and July tasted bitter compared to those from
Nakamoto Seedless harvested in August, but extracts from Ogimi Kugani harvested in August were not bitter. In addition, 5 and 10%
vinegar extracts from Ogimi Kugani harvested in June had lower bitterness. The vinegar extracts from both shikuwasa varieties
contained polymethoxyflavones — bioactive compounds — and similar flavor.

Conclusion. The whole shikuwasa fruit can be used to produce vinegar drinks, Ponzu soy sauce, salad dressings, etc.

Higf : Foods and Raw Materials 9(2): 310-316 (2021)
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