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— RO ATV ==y T, HREMR] FBEE O #o
AKEWZEBWT, LHEOREERELEEL, RIEXAX
IWEORIEICHZTHHY, Bkt K AEREAIZB T,
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v FFEAICEY HERE TR B ENEGHERBL, BIEX A
AOAEF WENH L, TEBEKRYLIREOEZRINED
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FEBLRFH O BIR B AR S35,
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TR OULEAE O 1] 59 & R TR b S AR R 5 20
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RBRIL 2013 4R EEDND 2015 AEREIZ N L . HFUER A AL AR
FERN 22— mEs ok EEZ AWz, L8y A
TR R AL AR K G RS OK R R O dis
ERIRAL, BAARET AR EAEM T Uiz, Fiz, MDA
LIEHT DA FER DK HERHLHDIZ G20 T, BEA XD
BB A L7,
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AL ToATV— Xy T K OZE OO~ ABHER AR 1T R
DEBVTHD,
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Bl LTz sy ra——(KK) . 7h7a—N[ 2
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AT Y=~y FTHERER (HK) | & E LTI A LF 1007
(BA b, SEIHEE (BR)) 2 V2,

ATV —=_yF L 3~4gm 2, 7LV ra—_—i% 2.5
gm 2, T Hra—NL 2.5gm 2, TALFITL 6gm HEIEL
Too T V=TT T TR . COMOIRIZEDE
Fo—F)—TITXIAAT, FARIZT XA LTI, BAL R
(0.5>0.5m) G720 DR IR EER L . Friet E AR E %, 70
CCTHBEL MW EDOEFEREGEEZ NC 7T I74% —
(SUMIGRAPH NC-22F) T/ L7z,

FIRAHETETD 10 H2vb 3 HORIBEAEL, 5°C, 12
C.20CD 3 BRI E LA FaX—FNT, EHE O
Wty — LA (AT —_yF (RS 3 M+ D1
H—_yF (HW (XX AFEE BR) . THhom— R JILY
Ja—/N—)%& 50 RifEHL, KK TIRL, HFREFH A
7

THAKGOANT V=R F DRIFREA~DEBIZONT
1%, HERRSE A AT IE O ICHEL T 2mm B S5V AL
B +% 500ml & /A 3T T )LRy M T L, % 25 KT
FEREL . BHOK D Z R KRB KED 60%., 100% & OHEKR
RBIZARBIOITKEMZ, 25°CT 10 RIZICFEREFEL
7

TR ELIEL, Smm D5A0 R HIEE B X
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TAXXHERNE 15 O TSR 20em, BATE
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U7z, B LU TR A XL T LT X & Mepf s X &
BT MR T MR A & U7z, R X 4 (2014 4F) Dk
JE(HK) T ZIAAEEZ FEE, % FLI B8 IFELIZH O
VXFFRI AR X E LT, 345 (2015 42) ORFAR X J OV RS
HIXE HK OAEBFTEROT AF~DHEIZSWNT, ik
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4 GBI ORI E T 7 i

T FNE AT F O AT R FEFEIRE I DU RF
WETEMNCIDERIL . BB OHTIEY ICHEC T,
pH., &R%E, REFR, HIEGA A ATHREEY g (ML
F—21k) . FIHREEREF (30°C 4 WMEEE) | Mk R
ZRIE Lz, LBEKE, 8K P — (SM150) 214
S 7.5cmIZFEE L, EERH — (LR5042) IZFEEk LT,
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(1) BB E I LD R B IR O FE N

JFREES (B ) T, 8% 5 A 10 BT EAARE
BT V—_yFTILETEED 10 A, 11 AR T XA L
BT 1776~2774 ¢ m > R CTE523, 3 AREFECIT 152
~269 g m? Tholz, TOEFRIZOWTIL, RIEEE
T 10.9~16.5 gN m? ThH-o7-, 3 A#FKRETIX 1.4~1.9¢
N m™? THY, 7a— JE T, ArFEFE THRN 374g m
P T3 AR TIIR K 31 ¢ mPCTholz, BREITAFE
PR CRK 2.3 gN m?, 3 HEEFETIZ 0.2 gN m* Tho
72

5 A 28 HIZTZAALSG AL, T X TORERIHY T~
TV—_yFOFT &AL EIL 1452~2951g m %, EFET
9.5~20.8gN m* Th-o7z, —F, 7o— SHIT1HFED 10
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M RFICT I oa— X IRV 7a—3—T 5CIT/ b L5
RN 40%% Flalolz, =, ~TI—_vF 4 LfEIZD
WCE RIS ZD B IR T 952 81372< T0%FEELL |
DORERNRBOOLNTZ(K 1), Fo, ATV —_yF 15X
BB DFE L 13K 43 DEAFRIZ DV TI, 60%80F01T 50
%, 100% 8070, HEAIRRETIX, 0%I270o72(3 2),
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B —OIET —Z &b, L0 T s T hY
WX, AT V=R F LSOOG E S Ial —arLizé
ZAB5H15H.6 A15H.7TH 15 BT EART, 1 A%
IZENEIL 20%LL FL 30% 2L || 40% D EERA=RA 7R |
10 H T 70~90%272~7=(1X 2),

ATV—=_RoF DT XIALED 2.8kgFWm™ F2E DY
A BEfEAE C RO MEERE K VTG e E R BT, MiRA
TolBITERSEU EA/R U2 (K 3) , AP oL, nliG
UV DOHERIZHONWTHZ D OZEEITFROLNLHM, 1]
ITERIRECTHo7Z (K 4), MALE OB (A L iRT) ¢
1.3kgm FREDTXIALTHEEE 25%HIL7=354 CTld.
TEAT LA L, Eo MR RE K OV RE 2 B A e e 7=(
5),

ATV =Ry F 5T AN OFHO 5K (T A
24 H~11 A 13 B)IX 11.4~37.6%D#iJH TEEL | EUE
RZE1T 4.67 ThoT-, BITOZFNZFH 8.9~43.6%, 7.66 &
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AT Y=y F(HV RK)DHR B, R T 2~4mm HMETT
LR L TREL M A X ORED KEWH A1 Z /R LT (F
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(3) HEFEDFIF~DE

ATV =Ry FIIHEAEY THHDT, TEARICE
VIR E 2 G T BB AR AN 5, LT, R
HAZXDIEFEIFIZ, BT LE ., VY V=T EHIC B DH 5
WHNF T AN LT NI FFY =)L AZFHL LMK T
FITEBIFLBLL , SO T EXIABDO BRI AXOREFEET
O EIRFVUHE DA HD A B\ IxT D BAE T~ 3K
FIER XA DUV TUE, ZOHIBEERC OB EIERIL S
DRDOENDID, EBIFT X TR THoT-, FAINLEE
LW BT B AROFFLAEFITHL, TFIAL3H
BORENRLREL, TEAAR 2BEM% TCHREEBIIRDD
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(4) &
FRNEORERERE 23 5720 | T ZIAH BN T2 >TH | L&

I BT ERIE T XA A CTRHRI% T B2 25RO b d»
~72(F%5),

2 TAXHEIFZBIT BTV —XyF ORAEF H OfEt
(1) HRUIGFIEEMIC IR BEOBNEA~TY—
~F OHFH

ATV—=RyFLITALXEEL 5 AR THIgLZED
A AT V=R F(IEFIERK T, BiED 11 A REREL
LTh, TXIALZER R, WRELITEITERSM ETho
72(%£6.7),

3 AEFETCIX 6 A 23 H T 2kgFWm™? BEDEFEL:
0. ZD%IIHETHOT, AT EIFIKF Lz, SHEMT
%6 H 23 BT lkgFWm f2EDLEFRET, 7 H 21 HTH
1EEAEREFEL -T2 T. 6 A 23 HEREEOAEFE
TH-oT,

A% 4F 2013 4F 11 ABRELIZSEEIE, ~TV—_yF N
2014 AETHIZIIAEETHOT, TXIALRFIFHITE FL
RN DOFEITHEIFL, 2015 F0 5 AIZiE 2.8kgFW
m? | B Im BEOAFELRY, FELLCTHAIFATE
Do

7272 B4R 2014 FFIZHHRREAFTL CONDT0, 2015 4F
L Te~TV—_oF LV BRIFEFET D200, EEm K
<720, 7T AT XIALBEOET BITHL D737, Ln
L. EDORL, TEALDOTH 21 HTIX8.7~10.7gN m *T
bHoT= (3 8.9),

(2) o OUfa L Y PR

ATV =Ry F T EAATIE ST E TR LT, 7]
B HEL IR U ME DR Y S A BIZFA %L ETH
HZEDD, BAAXLERRZE Sy OWAR T ATHETH D (1K
7.3 10), Fo, ATV =y TF DT AL EHTAHZET T
BEALRREBE DI A BT (1K 8)

IV B8
1 REBRGMEREOREFER K OVEF

FOER I OALER G4 ) EFE 0 LR ) DK G ARl
Vg T HE, R T 3 HURKRIREE 1~2 C44E
LAHZEE 3 ADD 4 AICHBORENREZLNLIEND
(E 9, 10), BEAZXDBA L, ~TV—_yF DRSO
VHEEE K OTEALETOAE BT REOMERL OCIEEIEE
OBLEPG, ALETIX 10 A #fE TS M (M) o d
B, FEECIE 10, 11,3 AFFEAE Y LB 2 b, 7AF
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BEE MR TELIENEG, ALETIZ4~5 A LA, M
BTl 3~5 H FAINE S EE 26D,

TV 7a——= K N7 Hra—sNiL, RENBED
REZITROT WK 1), AT 2012 4F 11 A TR
PIKIRIXTCHIE T, I IKAIRIE 3°C, 2013 4 3 A LAy
EEIKIRIE TCREEE C, R KIRIT 0OCREE ThoteZ e
5, FRIEOAFICH B L HRSNA(F ), FAEEE T
L THEIRELALE RN END, ZRHRIEIC W TIEHE
FERE ISR E S D,

2 ANTV—RyF kT 5 T HEKy DR

ATV =Ry F(HK)DOFEIFEFIL, 60%F3F1T 50%. 100
Y% BaFn, HACIRIETIT 0% THHDO T, FFHEMFO HHEHE
TRAZZ2BZ2 NI HEIAK S R 2 5 L2 B D B 5 (5K 2),

3 FTERAALEAT V= F D4R

AT V—~_oF D C/N it 10~15 FRETHVEE 6), —
A 725k IR E) KOARS 13 ST Z AT L0 R 3 LR Yy
BT F BEOEE LD I —ar )
O BRI RIS TS AL, 10a 72023 10kgN §XIA
HCHF T DL BEAXDREBREEI TS 7 A2,
5 A3 %A T 5kgN, 6 A XA T 3.5kgN, RN E
W — 7 L7 BB ~ 7 EIR KA (BA A X TIE 8~9
ANCIE. 5 A3 &AL T 8kgN, 6 H T XA TT7kgN D&
BrEE RN IS nAZ b (K 2), SBiT, A
B R L OB IEE R OHR (K 3) 1 ob . B MM F
ZHEUCERBRDOMBITITRELE 25N, AR, ¥
FOME, VI BIZ oW THABTHMAZ B TR MBI
AREE B 2 HND (X 5),

TAXOEE T HTEIAAZTHE 11 OFRALHIZEFE &)
by BAARD A0%RETHHDT, T+ oBEIMRETEDHLEH
ZHiD,

ATV =y FITH A Y THDHT2D | 1T TEIA
NIZHBR DS IRIBTRE T LEM A SN T 50T, BYA
AT AXZEFETLHE  EVULE, VY V=T IR
ROBHDLIEFNZFE T ICBRIKUIL T2 LT, ZXOHIPEE
TEEOBEIERIIZ VROOLNDIN, TDOHD BRI AR
T AR DEF~DOEBIDInNEEZLND (F 4),

T EIALREHIL, 78 /0 OGS LW B O E O i
Mo, TEALEEHDICHELIETRIWEEZ LS
M, BT ETHMILANEAT Y — Xy F O FZIALKFIZ,
N7 2 Dr—Z) — | BRI & AEEICKENAETDLIEN
HHOT, BT ETHW TERWEAIXE L 50emizE%
BZo T &iAte, T&ALED 1.5t/10a FRIEERMER CTE/R

WA T REIZS U TR fife T 20080, (K 3,
4,38 5),

BAARXOREFEME (REBRO 1 19gm *T(K 11),
[EEERNL ARDERERE R EDLEE 1T R
HCHIRDIN, ) 50%FRE THHIENDE | ATY—X
T DT EIABLDEHFZ R 10gNm* FREZ HLLTHIEMN
WMLEZHND, T2, TAFORFERE (RE2HR) I
Tgm *CT(X 11), EEZEENTAFOEREMEIZED
HEB T B SETRRDN, Y 2.5gm PTHDHI L
WHD ATV —RyFOFTEIALDEHFZRE 10gNm? FLE
[ R e Aoy

Y EOKEEEZ DL BEARDLGE  ~T—_y
FOFTXIALDOHLZEL T, BEFOILES, k5
ATV =Ry F ORFFERFH | T XIAL R AT &O LR
IZEDOLEBVTHA(FE 11), L TATIV—_yF % 10 A
AT ZIANTESG AL 5 A PRITTXAAERZEIT 4~
5kgNm ? CHE 25%HI3, 5 H FAITiX 12~15 Nm * T
BN ER AR TP A, it s H BRI T
AEH ELAE B 23 ATRE, ~TV—_oF & 3 A LAICHE
FEL7-5A13 5 A FATHIVUREIEESE ANl geLE 25
Dy ~TV—_oF DT XIALERED 4kgNm ™ (T FIA
A8 1000gm—?) Z A1 5354 13 H A 4 B i JE 70 1L H Ik
A 25%LL T T 5, BAEIE, THESRME, B AXDAEF R
oL, BRELTIEITO 0 (MEEAH) . 25, 50,
100(425) % it Fl % CHRTE 92 D058 4 Th D,

TAXOEEIL, ~TV—_yT % 5 H EAJETITHERE
L. 6 H FALEICTEIAL TURERER/TIIMMRE TED
LEZBND, ETBRWES | ~T U=y F DR 50cm
FREZHZETHE 3 AR T6 A LA). 5 HiERT6 A
TGN Y EHERIS A (EE 8, 9),

4 ~TV—=_oF XD HHEOSE SRR AL

ATV =y F OROEIZIY 50 &2 CHAL
B R OBE LR EL, BHEOYERME NS EINDSZ L
M5 Y AF O FHK P IRE DY EHES BRI AXDIRDO A R
RGP R DMEES A A R oz E 2 bhs (X
6.8, % 3),

BBE AN TE D —EB (B HIEAER) |3 AR PE A BT BARE A
JEIAHEE F DB RIS I S 72b DT, AiFEa
ESy il et oyt/NE /92 1 RV NE SR/ 8 e S S LY =2
fEE (MBI 1213, ZLOBEERTYSEHSEL, F,
EPEF OIS EF S TIHE XL, Z2IZRLT
HEEZRLET,
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VvV SIRCER

(D) HEEBREE AT iERE LT Bafm  1997.
#,p. 195—269, fEACHE, HAL

(2) e=Stat TEMHEET// NG/ HUAR
https://www.e—stat.go.jp/stat—search/
G)HITIAIAS SR FIETO BB I OEHE
BRI OEFEREEE RO ML EE T — 248 2001 2307
ek X —HrseE R 43, 1-50.

@OFENE AR /il 2011, Rk R (K 1
2330 % HE A i 46 8] 55 0D 8 42 58 TR B D28 b &Rk AR
Fia 5 AHEREATE U7 kPR ELAIT. & 1L B PR ER AT AT R,
2, 11-26.

G)R AT 1981-2010. WEDORGT —& (LA, ¥
%) .http:www.data.jma.go.jp/gmd/risk/obsdl/index.php

(6) FLHR AT FEPE AR 2000. MO HIEDOFFX,p.1-75
(DEARKPER MK PER RO AU B PERRHERE 2012
OV AHIRFH)IIEE 201085841 D BE A X DjH
EICEb 7 E B L OB oL 24k, BB, 79(3),
268-274.1,

O FRE— TR 2016 K HEZHUMIC I BA AR
O - AR BRI B9 DR SECER 1 3 HA A RS [
B LA O SERE L I EAR T B K O AT I 1L U
¥R, 7, T-17.

(10)HENE S A M 45T 2000,p.216-217, A AR 14
(LT B /- 78 W 5 22 - AR LR 1 - R e 1 - G 5 =

T HEBRBESAT

MRl 2 Il - ARR B RNHIK 2010. HE R

THED IR ELEAL DA =R L EWEROE L .+

fEEE, 81, 73-80.

(12)VE5% M- B0t wioct - BEH 55 1983, +5

M5 O E I IR SN~ SHO B R E R

- FEUN A AL A, 137,81-106

(I3)PE R EE 2007, HEAE- A HEEREEN O Fp Fnik, P.

16—36, 3 1.

(14) B MK PE S BURKR IR B (T 8~

https://www.maff.go.jp/]j/seisan/ryutu/daizu/d_data/index.

html

(I Z-BARIDY - FEBMHE— SHEIL - &

2007. B kL /K FERHUAIC 31T B~ T U — o FAE A+

BB L A XD YA B ICRIET . LR, 78,

53-60.

(16l - TASPY -k fb-VefREE 1 mp L.

B fE-fRIL B4 WAL 2011 FRS K RS IS

B D~ ARHEIERE ) ~T ) — Ry F R D RAEL A XD
BRI KIET R RS, 82, 123-130.

(72 Wz - K - &) IEL - @ STfE e 1998, L

DI ZMEN S Ixf= FLA A 2 OB B[R] « R 3 25 0 fis B

b, TIEZEELE, 44, 154

(18)Yoneyama,T.et al. 1986. Natural >N abundance of field

grown soybean grains harvested in various locations in Japan
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K1 PSR- AR E O LN TN O T TIALIFDOEFE R N EH &

_ 2013/5/109 &A% 2013/5/28 4 A K
KRR — e — =T —
FiE(em) H(em) FwW(gm? gN m i (em) #(em)  Fw(gm™®) gN m
(EE;) 11/21 61 97 2722 + 992 a 12.6 57 101 1740 = 314 a 11.6
3/6 22 30 259 + 23 b 1.9 47 85 2153 &= 429ab  12.1
(g‘é) 10/16 53 90 2606 + 626 a 16.5 55 87 2107 = 358ab  11.6
11/21 53 91 2333 = 606 a 13.3 56 103 2206 &= 400 ab  13.9
3/6 40 53 269 + 139 b 1.8 59 79 1987 + 388 ab 9.5
HK
10/16 59 78 2774 + 1634 14.8 58 110 2951 = 661 b 20.8
(itsetE) / a
11/21 58 84 1776 + 508 a 10.9 61 107 1452 = 329ac  11.3
3/6 12 15 152 =  58b 1.4 59 70 1844 = 361 a 13.1
KK 10/16 27 27 294 + 64b 1.3 27 28 231 = 584 1.7
11/21 24 24 207 = 44 b 0.9 31 32 331 =  63d 2.6
3/6 4 4 24+  1b 0.0 10 10 31 + 54 0.2
AK 10/16 19 19 374 + 146 b 2.3 43 44 1967 = 572ab  11.6
11/21 11 11 138 = 79b 0.8 16 16 768 + 143 cd 5.3
3/6 6 6 31+ 19b 0.2 17 17 374 + 1234 2.5
7E) HF. HM, HKZ~T7)—~"vF KKIZZ) b v pm—n—"_ AKIZTh7a—
TR, PHIE AR 75(n=3)
BT N7 7Ry NMISNKUETH B ZEHY (Tukey-Kramer i iE)
100 -+ s foi|
90 A
80 - & a5C
70 A
0127
260 1
B 80 1 m20°C
I
40 -
iR
30 A
20 A
10 A
0 . . . ; ;

HK HW HM HF AK KK
ESS I IR e Y (B4 i)

H1 #EDRFRIITTLREDE
HEC EFE24 B, 127C HETE6~T B4, 20°C B3 ~6 R L DEFR
HK, HW, HM, HFi3~7 U — 5 AKRET7 70 —/3 KKiZZD LY v 7a—s3i—

F2  HIKS ODHKDIEFE R~ DR B
KGR 60%ELFn 100%#a 70 ok

FEEEF (%) 50 0 0
F) 25°C. 10 B 44
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(7))

EROEMAE (%)

100
90
80
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60
50
40
30
20
10

0

—— 51T = AL
- e H15HT =AM
a7 515 0¥ %Ak

FH15H
H2 HKOTEAALRHALER O R ROBG
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Development of Stable Production Technology of Beans Specially Made in Kyoto

Utilizing Hairy Vetch

Hiromichi NAKAJIMA, Shinichi ASAI and Yuichi SAKAMOTO

Summary

Hairy vetch (HV) was promising when using leguminous green manure for black soybean *Tambaguro’ (hereinafter referred to
as black soybean) and azuki bean’Tamba Dainagon ’(hereinafter referred to as adzuki bean). For black soybean, it is appropriate
to sow hairy vetch in the northern Kyoto prefecture in October and in the southern region in October to mid-March (except
December to February). As long as the amount of hairy vetch plowed in was 1.5 to 3 kgFWm and nitrogen was about 10 gNm,
a yield equivalent to the conventional practice could be obtained. Throughout the growing period of black soybeans, soil nutrients
such as nitrogen (available and inorganic), phosphoric acid, potassium, lime and magnesia were secured, and it was possible to
reduce or replace fertilizer and compost. Plowing-in of hairy vetch improved drainage of soil. For adzuki beans, it is appropriate
to sow hairy vetch from the end of November of the year before the plow. Throughout the growing period of adzuki beans, soil
nutrients could be secured at a level equal to or higher than the conventional one, and the yield was equal to or higher than the
conventional one. If it is possible to pour hairy vetch after fruiting like adzuki beans, the fallen seeds germinate that year and

2.8kgFWm™ can be secured in early May of the following year and it can be reused.

Key-words : adzuki beans ,available nitrogen, black soybeans,Hairy vetch
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Relationship of cuticle development with water loss and
texture of pepper fruit

Ayako Konishi, Satoshi Terabayashi, and Akihiro Itai
Canadian Journal of Plant Science 102: 103-111 (2022)

Postharvest water loss in pepper fruit (Capsicum annuum L. ) reduces its shelf life. Fruit texture is one of the most important
components of fruit quality for consumers. In this study, the anatomical traits of pepper fruit related to postharvest water loss
and texture were assessed. There was a strong positive relationship between postharvest water loss and the thickness of the
cuticular membrane, cuticular weight, total cutin weight, and polysaccharide-cutan weight. An amorphous fibrous structure that
forms a path for diffusion and increases water loss was observed in the thick cuticle of the pericarp. In addition, positive
correlations between the hardness of the exocarp and the weight of cuticular membrane, cutin content, and polysaccharide-cutan
content were found. These results indicate that the thickness of the cuticular membrane wedged between subepidermal cells may
influence water loss through the pericarp of pepper fruit and fruit with a high cutin and polysaccharide content have a hard tough

texture.
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Detection of two biotypes of Liriomyza chinensis (Diptera: Agromyzidae) in Japan

Susumu Tokumaru, Ryuji Uesugi, Chihiro Urairi, Shingo Toyoshima, Yumi Aoki and Akeo
Iwasaki

Journal of Economic Entomology 114 (3): 1406-1410 (2021)

The larva of stone leek leafminer, Liriomyza chinensis (Kato), is known to infest alternately just below the epidermis and inner
surface of hollow cylindrical leaves of allium crops, resulting in the formation of discontinuous linear mines (mine form:
discontinuous). However, after the fall of 2016, a novel mine form of the same species (mine form: continuous) was detected in
Welsh onion fields of Kyoto Prefecture, Japan. We hypothesized that these mine forms were associated with flies having different
genetic backgrounds; hence, we compared the mine forms and the partial mtCOI gene of flies collected from Welsh onion fields
from 2018 to 2019. The results demonstrated that the flies that emerged from different mine forms could be classified into two
haplogroups, i.e., flies displaying a discontinuous mine form were of haplogroup A, whereas those that displayed continuous
mines were of haplotype B. Additionally, using populations of these flies reared in the laboratory, we confirmed that the mine
form of the larvae of haplotype A on Welsh onions was discontinuous whereas that of haplotype B was continuous. We named the
population that exhibited a discontinuous mine form as biotype A and the population displaying a continuous mine form as biotype

B.
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BAER

AAREEFZRE F£46% : 11-19 (2021)

A

AR CIE, 1990 AR HEND, FhNEZUNRT, wANESYNRT, ZRaat DT3INAFH 24T Q, IhFAuTV
IR OB IR INETHRNE RNRDORA~EFAE LT, TOHREE, APEBLE T, St E R oA
7B NTPIBR IR R O RIELIZIE DNz, iz, 2000 FFLEICIE AT HIv~, vl FEVabBIOAY O R
FIEZPENME T L, % BEIO B IZHE ST BRIZIR U2V 228D, ZOXH7 R FIZHW T, sUERAF AR E R 2
Z—"TlL, Bz A HE B O EARBOMEI B L OB BRI R O, 726 ONZEERbrE hOR B RS MEOE=2Y 73
BEBLORER, oy Mal OF iANTHS 2O B BREAT O BA I 120D D3RI R I IWALA TET2, 22T, O HHD
I MK EERAN 22— 1231 D87 3255 MU BT 2 A BB BRICEI 23R SE D B AN B IZ DWW TRRIT 5880
(2, FYaRnL R, FXNTT VRTINS EAT BIpE DT ZEIFN TRAED RSN BEW R H ROV ThiR
~D,



( 28) TR IR MOK EER 22— RESIRFE RS 5 44 5 (2023)

REFIZCHBFTAIREXTHIOT (FHIHTH : PTHIHIH) OERBERHFOMIE
N ESENFREHTE

BRAER - BARA - HEWT

BARCHAEBYMERFREE 5 65% : 165-171 (2021)

AXT IV~ O RENFICIIT DAETER GO T A EREZ IR T 27201, 2016 5 2018 F-F TO W] H I AT N
DR, v XX BILOFr XV MNEL TODETRFR ORI R AT T, EOFRER, 46 HIE DD 39 His THERH
DOFEAEEMETR LT, 26 MG TIIMERFEMERFEAFIRFIZ IR AL, 19 HUS TIRER O LR AR I 0L E <o T2,
&L AL o s I MER AL, B TR L OVASNLET CIEHER A TN E LT, F v XY TR O % e
LTz, FT7, 2016 4F 11 A5 2019 4F 6 A2oNT <, BT O/ T ANT ZADRXFITB W TAFTE R RO R LR % T
PN, ZOFER, 2016 45 11 A5 2017 45 3 A FTIHEIMERFEIME 5L/ o72, 2017 45 4 A LIFRIT 2018 4E0D |
HZBRNT, 2018 4E0> 3 A ECTIIMERHEAME HERILZ2-7228, 2018 4E 5 F LU, HFOMEREAME 5 LT,

RBEFICEFTERFTHIVT (FHIUTH : THIOIHR) OEFERIZE LT
RARFN DR

BARICHASYMERFRE 5 66 % : 45-52 (2022)

2016 F5 2017 2T THRAFNDOAFE 13 HUEOXRE, XV BLUOY v AX B THE O DRE LR T Iy
~ R BT D HE AR B RO W TAEFARIBIN T NI, 3T VIV RERER BT L TR RS IR DS min o TR i Al
1%, A RNTLKFOF], A HRAKFA], T3A7F U HH, T T2 a— LK FHl, 7 A AXINILFIBL TR
ARF L KFNHI T o7z, FEMERFICKL TR IR @ o T AN, S~V AR HLH, AIF /a7 URKFIH, A8
FRZ2AKFAAI, A PRAKFF], TASATF A, T b= 70— KAl TARPAZIRILFB LT AR
KFAITHY, PEMERGIIT 08 B FITERER LS @7,



FToM S FAFFEGR SCbEE (2020 4510 A ~2022 458 A) (29)

FoREIZEFTAFRBHRERY FOF ¥/ FA4OF7HFIHTHLY
Fx/IRYeATanAIzwdT BHBRHE

=
clat

EALER
WEMBhE 5 75 % : 316-319 (2021)

2016 FI L2017 FICH BRI T v RICB W TRE MRy MO F v /¥ A7 Iy v B LT v IRV AT 23 A1T5%f
T DR FACDWTHR T, 2016 T, FRARYMRIZIEBW TR 29 AR ETT v/ I/ T IV~ OFRAEFEE X
Y MEX DK T3 DINEE55 D1, F v /IRVEATNRAN LD E L2 X MEXK DK 255D UENE NI Z T2, RFFH
K CTHALEE 16 H%NOALEE 44 HEETT ¥ /AT FIV v OFEE A 7 MEX DK 10 3D 106555 O LI, F
¥ /IRVEAITNRA LI DR E O R A ITRD LI -T2, 2017 £ TIE, IRV MO 39 BEZEOF v /(a7 ¥
r7<7®%é<$%r“%4“</%4ﬂ£l:0>f65 SO1, AFRVRROKI251, Fv /IRVEAT A LA EIES Ry MER DOKI555D
1, BRAY RO O UZENENMA T, L EDZEND, REAHFHRRYMNE, Fr/ A7 FIv~vBLUF ¥ /IRUEAS
INANTH T o E%IJ%:H%\fxb\zéﬁfjocwi?&mkbf?ﬁ ThHHEB Z DI,

- EEZHEMETBANETYUNTEHORSITA

i

£

BAER
WY& % 76 % : 159-166 (2022)

DRENZIBNT, B3R & A2 RITIFEL, gENMBEICRD N EZ Y RZHIL, Liiomyza JBONVINEZ UL L.
sativae BLANCHARD, ~ A~E2U/3x L. trifolii (BURGESS), 7~ A/~E2 U3 L. bryoniae (KALTENBACH), 7327 1~
&7 Y3 L. huidobrensis (BLANCHARD)} X UVRF/NEZ Y S L. chinensis (KATO) 725 NI Chromatomyia J& D 7€

Z7Y,3 C. horticola (GOUREAU) D6 TH 5, ZAILHBTENEZ U ATL, HEERS IO EREREEEIL THY, PR Tk
WMTHZENREDLO THEETHD, Fio, 6FENEZUNTORTE, HIHRE 7L DAY FRRE, T2y, 2 A& vk
WEE2 D, LTeh3> T, NEZ IO BRI R AL T DIIS BEY TRAET HINET U N OfA EMEICRET D
ZEINHEBELRD, 6FENET U ANTDIL, FEZYATE, fEOINBIZREDE N TRIE D P HE ThHD, — 77T, D 5HE
1%, BERL RO BRI OIROBEVICIVRE T D, £, BEFZMERSTY, FAEBSGICBWAL, Ty, &
FIE, BEEP O ROED AL IO O I E SNSRI 2203 TED,



( 30) TR IR MOK EER 22— RESIRFE RS 5 44 5 (2023)

Quantitative Trait Locus Analysis in Squash (Cucurbita moschata) Based on Simple
Sequence Repeat Markers and Restriction Site-associated DNA Sequencing Analysis

Takuma Hashimoto (Kyoto Prefectural University), Nakao Kubo, Kanako Nishimura (Kyoto
Prefectural University), Atsushi J. Nagano (Ryukoku University), Azusa Sasaki (Kyoto
Prefectural University), Yasushi Nakamura (Kyoto Prefectural University) and Yutaka Mimura
Horticulturae 6:71 (2020)

Squash (Cucurbita moschata) displays wide morphological and genetic variations; however, limited information is available
regarding the genetic loci of squash that control its agronomic traits. To obtain basic genetic information for C. moschata, an F2
population was prepared derived from a cross between the Vietnamese cultivar ‘Bi H¢ Lo TN 6 (TN 6)” and the Japanese cultivar
‘Shishigatani’, and flowering and fruit traits were examined. Overall, the traits showed a continuous distribution in the F2
population, suggesting that they were quantitative traits. A linkage map was constructed based on simple sequence repeat and
restriction site-associated DNA (RAD) markers to detect quantitative trait loci (QTLs). Twelve QTLs for flowering and fruit traits,
as well as one phenotypic trait locus, were successfully localized on the map. The present QTLs explained the phenotypic
variations at a moderate to relatively high level (16.0%-47.3%). RAD markers linked to the QTLs were converted to codominant
cleaved amplified polymorphic sequence (CAPS) and derived CAPS markers for the easy detection of alleles. The information
reported here provides useful information for understanding the genetics of Cucurbita and other cucurbit species, and for the

selection of individuals with ideal traits during the breeding of Cucurbita vegetables.
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Morphological and Genetic Diversities of Habenaria radiata (Orchidaceae) in Kinki
Area, Japan

Tsutomu Tachibana (Kyoto Prefectural University), Yuki Nishikawa (Kyoto Prefectural
University), Nakao Kubo and Seiji Takeda
International Journal of Molecular Sciences 22:311 (2021)

Floral organs have evolved from leaves for reproduction, and the morphological analyses help to understand the plant diversity
and evolution. Habenaria radiata (syn. Pecteilis radiata) is a terrestrial orchid living in wetlands in Japan, Russia, South Korea,
and China. The habitats of this plant in Japan have been reduced because of environmental destruction and overexploitation, and
thus it is on the Red List of Japan as a Near Threatened species. One of the three petals of the H. radiata flower is called a lip or
labellum, which resembles a flying white bird, egret, or white heron, with its proposed function being to attract pollinators. To
understand the diversity of H. radiata plants in different areas, we examined the lip morphology and phylogeny of populations
from eight habitats in the Kinki area, Japan. The complex shapes of the lips were quantified and presented as a radar chart, enabling
characterization of the morphological difference among populations. Phylogenetic analysis with microsatellite markers that we
generated showed the variation of genetic diversity among populations, suggesting the different degrees of inbreeding,
outbreeding, and vegetative propagation. Our approach offers a basic method to characterize the morphological and genetic

diversity in natural populations.
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Combination of Genetic Analysis and Ancient Literature Survey Reveals the Divergence
of Traditional Brassica rapa Varieties from Kyoto, Japan

Yaichi Kawakatsu (Kyoto Sangyo University), Tomotaki Sakamoto (Kyoto Sangyo University),
Hokuto Nakayama (The University of Tokyo), Kaori Kaminoyama (Kyoto Sangyo University),
Kaori Igarashi (Meiji University), Masaki Yasugi (Utsunomiya University), Hiroshi Kudoh
(Kyoto University), Atsushi J. Nagano (Ryukoku University), Kentaro Yano (Meiji University),
Nakao Kubo, Michitaka Notaguchi (Nagoya University) and Seisuke Kimura (Kyoto Sangyo
University)

Horticulture Research 8:132 (2021)

Since ancient times, humans have bred several plants that we rely on today. However, little is known about the divergence of
most of these plants. In the present study, we investigated the divergence of Mibuna (Brassica rapa L. subsp. nipposinica L. H.
Bailey), a traditional leafy vegetable in Kyoto (Japan), by combining genetic analysis and a survey of ancient literature. Mibuna
is considered to have been bred 200 years ago from Mizuna, another traditional leafy vegetable in Kyoto. Mibuna has simple
spatulate leaves, whereas Mizuna has characteristic serrated leaves. The quantitative trait loci (QTL) and gene expression analyses
suggested that the downregulation of BITCP15 expression contributed to the change in the leaf shape from serrated to simple
spatulate. Interestingly, the SNP analysis indicated that the genomic region containing the BrTCP15 locus was transferred to
Mibuna by introgression. Furthermore, we conducted a survey of ancient literature to reveal the divergence of Mibuna and found
that hybridization between Mizuna and a simple-leaved turnip might have occurred in the past. Indeed, the genomic analysis of
multiple turnip cultivars showed that one of the cultivars, Murasakihime, has almost the same sequence in the BrTCP15 region as

Mibuna. These results suggest that the hybridization between Mizuna and turnip has resulted in the establishment of Mibuna.
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Classification of Southeast Asian Mints (Mentha spp.) Based on Simple Sequence Repeat
Markers

Yuri Fukui (Kyoto Prefectural University), Moeko Saito (Kyoto Prefectural University),
Natsuno Nakamura (Kyoto Prefectural University), Taichi Mizuno (Kyoto Prefectural
University), Shuichi Sato (Kyoto Prefectural University), Mayu Tsukuda (Kyoto Prefectural
University), Saori Nakaoka (Kyoto Prefectural University), Keita Tsuboi (Kyoto Prefectural
University), Azusa Sasaki (Kyoto Prefectural University), Kouji Kuramochi (Tokyo University
of Science), Panida Boonyaritthongchai (King Mongkut’ s University of Technology
Thonburi), Nichapat Kaewmanee (King Mongkut’ s University of Technology Thonburi), Krit
Thirapanmethee (Mahidol University), Mullika Traidej Chomnawang (Mahidol University),
Bhanubong Bongcheewin (Mahidol University), Thuy Linh Nguyen (Hanoi Medical
University), Huong Lan Thi Nguyen (Hanoi Medical University), Huong Thi Le (Hanoi Medical
University), Shigehisa Okamoto (Kagoshima University), Takako Nakamura (Kyoto
Prefectural University), Yasushi Nakamura (Kyoto Prefectural University) and Nakao Kubo
Breeding Science 72:181-187 (2022)

Mentha is a complex genus encompassing many species as a consequence of their interspecific hybridization and polyploidy.
Southeast Asian mints have been poorly distinguished though they are widely used for culinary and medical purposes. In this
study, we have analyzed Southeast Asian mints and known varieties as well as a related Lamiaceae species (Nepeta sp.) using
simple sequence repeat (SSR) markers and leaf morphology. Two types of mints were clearly distinguished based on their venation
pattern and leaf shape index. We developed 12 SSR markers that allowed good amplification in the Mentha and another Lamiaceae
species. In the SSR-based phylogram, the Mentha lines could be delimited into groups I-VI. The Southeast Asian mints divided
into groups I and II, and the phylogram separated most of the available species, with groups I and II containing the known species
M. X cordifolia and M. arvensis, respectively. The separation of the two groups was supported by a population structure analysis.
The SSR markers developed in this study enabled the simultaneous classification of mints and will help improve our understanding

of the genetic composition of known mint varieties and as yet unclassified Southeast Asian mints.



( 34) TR IR MOK EER 22— RESIRFE RS 5 44 5 (2023)

Parentage Analysis of Tea Cultivars in Japan Based on Simple Sequence Repeat
Markers

Nakao Kubo, Tomohiro Matsuda, Chisaki Yanagida (Kyoto Prefectural University), Yuna
Hotta, Yutaka Mimura and Maho Kanda
Breeding Science 71:594-600 (2021)

Tea cultivars have been bred by individual selection of landraces and by crossbreeding, but the validation of the parentage is
limited. In this study, we performed parentage analysis of 79 tea cultivars in Japan based on SSR markers to confirm or identify
the parent-offspring relationships among them. The effectiveness of nine SSR markers for parentage analysis was validated by
comparing them to the existing cleaved amplified polymorphic sequence markers. The former markers were detectable more

alleles than the latter. Simulation of parentage analysis of the tea cultivars predicted biparental origins for 12 cultivars ( ‘Houshun

> 3

, ‘Mie ryokuhou no. 1°, ‘Surugawase’, ‘Tenmyo’, ‘Yamanoibuki’, ‘Harumidori’, ‘Koushun’, ‘Minekaori’,
Okumusashi’, ‘Saemidori’, ‘Sofu’, and ‘Toyoka’), in the first five of which candidate parents of yet-to-be-defined pedigree
were newly identified. Comparisons of a total of 41 SSR genotypes confirmed the newly-identified parentages of ‘Asahi’ for
Tenmyo’, ‘Rokurou’ for ‘Houshun’, ‘Surugawase’,and ‘Yamanoibuki’,and ‘Yamatomidori’ for ‘Mie ryokuhouno.1’.
The maternity of seven cultivars out of the 12 was also confirmed with chloroplast DNA sequences. Uniparental origins were
confirmed for 25 cultivars. This parentage analysis has improved our knowledge of tea pedigrees and will aid in the development

of new cultivars.

Identification of a Pubescence Locus in Chinese Flowering Cabbage (Brassica rapa L.)

Tetsuya Kitanishi (Kyoto Prefectural University), Gento Tsuji (Kyoto Prefectural University)
and Nakao Kubo
Journal of QOilseed Brassica 13:90-93 (2022)

The pubescence is an important trait for Brassica rapa vegetables concerning insect resistance but causes a bad mouthfeel when
eaten. Pubescence is observed in some Chinese flowering cabbage (B. rapa) cultivars. The cleaved amplified polymorphic
sequence (CAPS) markers linked to pubescence-related genes BrTTG1 and BrGL1 were investigated in a segregating population.
The correlation between the presence/absence of pubescence and DNA marker genotypes tested using the Mann-Whitney U test,
showing that the pubescence trait was significantly correlated with the CAPS marker linked to BrGL1. Sequence comparison of
BrGL1 showed several nucleotide polymorphisms between parental cultivars, of which 2-bp deletion caused a frame-shift
mutation in the BrGL1 of hairless cultivar ‘Hanakazari’. A CAPS marker developed from BrGL1 sequences co-segregated with
the pubescence trait in this population. Therefore, it suggested that the BrGL1 is a likely candidate gene controlling the pubescence

trait in this Chinese flowering cabbage line.
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Morphological and Genetic Diversities of Habenaria radiata (Orchidaceae) in the Kinki
Area, Japan

Tsutomu Tachibana, Yuki Nishikawa, Nakao Kubo*, Seiji Takeda* (*Biotechnology Research
Department, Kyoto Prefectural Agriculture, Forestry and Fisheries Technology Center)
International Journal of Molecular Sciences 22: 311 (2020)

Floral organs have evolved from leaves for reproduction, and the morphological analyses help to understand the plant diversity
and evolution. Habenaria radiata (syn. Pecteilis radiata) isa terrestrial orchid living in wetlands in Japan, Russia, South Korea,
and China. The habitats of this plant in Japan have been reduced because of environmental destruction and overexploitation,and
thus it is on the Red List of Japan as a Near Threatened species. One of the three petals of the H. radiata flower is called a lip or
labellum, which resembles a flying white bird, egret, or white heron, with its proposed function being to attract pollinators. To
understand the diversity of H. radiata plants in different areas, we examined the lip morphology and phylogeny of populations
from eight habitats in the Kinki area, Japan. The complex shapes of the lips were quantified and presented as a radar chart, enabling
characterization of the morphological difference among populations. Phylogenetic analysis with microsatellite markers that we
generated showed the variation of genetic diversity among populations, suggesting the different degrees of inbreeding,
outbreeding, and vegetative propagation. Our approach offers a basic method to characterize the morphological and genetic

diversity in natural populations.

Reduction in organ-organ friction is critical for corolla elongation in morning glory

Ayaka Shimoki, Satoru Tsugawa, Keiichiro Ohashi, Masahito Toda, Akiteru Maeno,
Tomoaki Sakamoto, Seisuke Kimura, Takashi Nobusawa, Mika Nagao, Eiji Nitasaka, Taku
Demura, Kiyotaka Okada, Seiji Takeda* (*Biotechnology Research Department, Kyoto
Prefectural Agriculture, Forestry and Fisheries Technology Center)

Communications Biology 4: 285 (2021)

In complex structures such as flowers, organ-organ interactions are critical for morphogenesis. The corolla plays a central role
in attracting pollinators: thus, its proper development is important in nature, agriculture, and horticulture. Although the intraorgan
mechanism of corolla development has been studied, the importance of organ-organ interactions during development remains
unknown. Here, using corolla mutants of morning glory described approximately 200 years ago, we show that glandular secretory
trichomes (GSTs) regulate floral organ interactions needed for corolla morphogenesis. Defects in GST development in perianth
organs result in folding of the corolla tube, and release of mechanical stress by sepal removal restores corolla elongation.
Computational modeling shows that the folding occurs because of buckling caused by mechanical stress from friction at the distal
side of the corolla. Our results suggest a novel function of GSTs in regulating the physical interaction of floral organs for

macroscopic morphogenesis of the corolla.
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Non-cell-autonomous regulation of petal initiation in Arabidopsis thaliana

Seiji Takeda* , Yuki Hamamura, Tomoaki Sakamoto, Seisuke Kimura, Mitsuhiro Aida,
Tetsuya Higashiyama (*Biotechnology Research Department, Kyoto Prefectural Agriculture,
Forestry and Fisheries Technology Center)

Development 149: dev200684 (2022)

In many flowering plants, petals initiate in alternate positions from first whorl sepals, suggesting possible signaling between
sepal boundaries and petal initiation sites. PETAL LOSS (PTL) and RABBIT EARS (RBE) regulate petal initiation in Arabidopsis
thaliana and their transcripts are expressed in sepal boundary and petal initiation sites, respectively, suggesting that PTL acts in a
non-cell autonomous manner. Here, we determined that cells expressing PTL and RBE fusion proteins did not overlap but were
adjacent, confirming the non-cell-autonomous function of PTL. Genetic ablation of intersepal cells by expressing the diphtheria
toxin-A chain gene driven by the PTL promoter resulted in flowers lacking petals, suggesting these cells are required for petal
initiation. Transcriptome analysis combined with a PTL induction system revealed 42 genes that were upregulated under PTL
activation, including UNUSUAL FLORALORGANS (UFO), which likely plays an important role in petal initiation. These
findings suggest a molecular mechanism in which PTL indirectly regulates petal initiation and UFO mediates positional signaling

between the sepal boundary and petal initiation sites.

Rapidly evolving phosphoenolpyruvate carboxylase Gmppcl and Gmppc7 are highly
expressed in the external seed coat of immature soybean seeds

Naoki Yamamoto, Tomoyuki Takano, Takehiro Masumura, Ai Sasou, Shigeto Morita, Toshio
Sugimoto, Kentaro Yano
Gene 762 :145015 (2020)

Phosphoenolpyruvate carboxylase (PEPC) is a carbon fixation enzyme which probably plays crucial roles in seed development.
A greater number of PEPC isoforms are encoded in the soybean genome, while most of the PEPC isoforms are functionally
unknown. In this study, we investigated on soybean PEPC expressed in the external layer of seed coat (ELSC) during seed
formation. PEPC activity in ELSC ranged from 0.24 to 1.0 U/g F.W., which could be comparable to those in whole seeds at U per
dry matter. Public RNA-Seq data in separated soybean seed tissues revealed that six plant-type PEPC isogenes were substantially
expressed in ELSC, and Gmppcl and Gmppc7 were highly expressed in hourglass cells of ELSC. Gene Ontology enrichment of
co-expressed genes with Gmppcl and Gmppc7 implicated a role of these isogenes in assisting energy production and cellulose
biosynthesis. Comparison of PEPC sequences from 16 leguminous species hypothesized adaptive evolution of the Gmppcl and
Gmppc7 lineage after divergence from the other plant-type PEPC lineages. Molecular diversification of these plant-type PEPC
was possibly accomplished by adaptation to the functions of the soybean seed tissues. This study indicates that energy demand in

immature seeds may be a driving force for the molecular evolution of PEPC.
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Increased tolerance to photooxidative stress by overexpression of mitochondrial
superoxide dismutase in transgenic tobacco

Shigeto Morita, Masato Kato, Yousuke Nakayama, Hidefumi Yokoyama, Hironori Kaminaka,
Takehiro Masumura, Kunisuke Tanaka, Shigeru Satoh
Indian Journal of Biotechnology 20 :76-80 (2021)

Under abiotic stress conditions, plants suffer from oxidative damage caused by increased generation of reactive oxygen species
(ROS). Although chloroplasts are the main source of ROS generation in plant cells, changes in ROS level in mitochondria affect
plant stress response. In this study, we investigated whether overexpression of mitochondrial manganese superoxide dismutase
(Mn-SOD) can enhance tolerance to photooxidative stress. We produced transgenic tobacco plants overexpressing rice Mn-SOD
under the control of cauliflower mosaic virus 35S promoter, and assessed the stress tolerance of those plants. The transgenic lines
showed higher total SOD activity by 2.8 to 5.2 fold than wild type plants. Chlorophyll fluorescence measurement revealed that
the stress-induced inhibition of photosystem II was alleviated under high light, chilling and heat stresses in the transgenic lines.
This result indicates that the Mn-SOD contributes to the defense against photooxidative damages in chloroplasts under these stress

conditions.
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