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Production of Intergeneric Hybrids between Argyranthemum
frutescens (L.) Sch. Bip. and Rhodanthemum gayanum (Cross. &
Durieu) B.H. Wilcox, K. Bremer & Humphries Using Embryo Culture
and Gene Markers for Discrimination

Takahiro Muto * Takanori Kuronuma * Masaya Ando + Hiroyuki Katsuoka *

Zentaro Inaba and Hitoshi Watanabe

We performed intergeneric crosses between Argyranthemum frutescens (L.) Sch. Bip. and seven perennial
species of closely related genera. Using an embryo culture technique to generate intergeneric hybrids, we
produced two putative hybrids from the crosses between A. frutescens and R. gayanum. In addition, the
cleaved amplified polymorphic sequence (CAPS) markers (A/71I) developed in this study confirmed that the
putative hybrids were intergeneric hybrids of A. frutescens X R. gayanum. Therefore, these CAPS selection

markers can be used to determine whether plants resulting from crosses are hybrids.

Muto, T., Kuronuma, T., Ando, M., Katsuoka, H., Inaba, Z., & Watanabe, H. Production of intergeneric hybrids
between Argyranthemum frutescens (L.) Sch. Bip. and Rhodanthemum gayanum (Cross. & Durieu) BH
Wilcox, K. Bremer & Humphries using embryo culture and gene markers for discrimination. The Horticulture
Journal. 89(1):45~53 (2020)

Development of the sequence-characterized amplified region (SCAR)
marker for distinction of intergeneric hybrids between
Argyranthemum frutescens (L.) Sch. Bip. and Rhodanthemum
gayanum (Cross. & Durieu) B.H. Wilcox, K. Bremer & Humphries

Takahiro Muto * Takanori Kuronuma + Masaya Ando * Hiroyuki Katsuoka -

Zentaro Inaba and Hitoshi Watanabe

Distinction of intergeneric hybrids between A. frutescens and R. gayanum is important for the development
of new intergeneric hybrids. The aim of this study was to develop a simple and cost-effective DNA marker to
distinguish between a large number of putative hybrids of A. frutescens x R. gayanum during primary
selection. We designed SCAR markers based on the genetic sequences of the ITS region for A. frutescens and R.
gayanum. The findings demonstrated that these SCAR markers could be used to distinguish putative hybrids

between A. frutescens and R. gayanum.

Muto, T., Kuronuma, T., Ando, M., Katsuoka, H., Inaba, Z., & Watanabe, H. Development of the
sequence-characterized amplified region (SCAR) marker for distinction of intergeneric hybrids between
Argyranthemum frutescens (L.) Sch. Bip. and Rhodanthemum gayanum (Cross. & Durieu) BH Wilcox, K.
Bremer & Humphries. Plant Biotechnology. 37:77~81(2020)
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The evolution of herbicide resistance in weeds is an example of parallel evolution, through which genes encoding
herbicide target proteins are repeatedly represented as evolutionary targets. The number of herbicide target-site
genes differs among species, and little is known regarding the effects of duplicate gene copies on the evolution of
herbicide resistance. We investigated the evolution of herbicide resistance in Monochoria vaginalis, which carries five
copies of sulfonylurea target-site acetolactate synthase (ALS genes. Suspected resistant populations collected across
Japan were investigated for herbicide sensitivity and ALS gene sequences, followed by functional characterization and
ALS gene expression analysis. We identified over 60 resistant populations, all of which carried resistance-conferring
amino acid substitutions exclusively in MvALS1 or MvALSS3. All MvALS4 alleles carried a loss-of-function mutation.
Although the enzymatic properties of ALS encoded by these genes were not markedly different, the expression of
MvALS1T and MvALS3was prominently higher among all ALS genes. The higher expression of MvALST and
MvALS3is the driving force of the biased representation of genes during the evolution of herbicide resistance in A

vaginalis. Our findings highlight that gene expression is a key factor in creating evolutionary hotspots.

Shinji Tanigaki, Akira Uchino, Shigenori Okawa, Chikako Miura, Kenshiro Hamamura, Mitsuhiro Matsuo,
Namiko Yoshino, Naoya Ueno, Yusuke Toyama, Naoya Fukumi, Eiji Kijima, Taro Masuda, Yoshiko Shimono,
Tohru Tominaga, Satoshi Iwakami: Gene expression shapes the patterns of parallel evolution of herbicide

resistance in the agricultural weed Monochoria vaginalis. New Phytologist 232(2):928~940(2021)
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BAEVEWNZ DN T, & OFIE D A X B #4599 16 (Selerotium cepivorum Berkeley) O H 1412 5- . 5 #4882 3 L
oo BAR, NUHATY, HHNI N TER 3 OREIID S ER O AR 2 Lo SIS 2 54
ICHARTHEFIIK T L., £, hubTy, U< A=E, py%m:y@%ﬁ@igfiiﬁiﬁﬁﬁﬁmﬁ@
M E > 7o BEHOEMATR PRI L b Er 2 v OElEE R LI25aicE, ThEnBm -7
BIZHANTHEIZE ORI GED iz, PLEORERIT, X#ﬁ%ﬁ%&ﬁ@é 77!3"][%[5/% (2B D EmfEOHEE 2
BLT2HD0THS.

PR SE - WA B - S TE - SFHEHE (R OB S 3 R W B 3 O W AR A AR T SRR
PIRE RN S 5. BT BT 631 39~45 (2021)

Hiroyuki Iyozumi, Naoya Okamoto*, Fuyumi Takahashi and Ayaka Terada: Crops that decrease the survival
rate of sclerotia of Sclerotium cepivorum Berkeley in their root systems and attenuate the progress of white
rot disease. Ann. Rept. Kansai P1. Prot. 63: 39~45 (2021)
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Germinated brown rice (GBR) has a high gamma-aminobutyric acid (GABA) content and antioxidant
capacity; however, the effects of high-temperature cooking on these characteristics are unclear. We
investigated alterations in GABA content, antioxidant capacity, 15 proteinogenic amino acids, TP and
reducing sugar content, and color of cooked GBR at 105 to 135°C and at different times (40 to 90 min) at 105°C.
The contents of GABA and 9 proteinogenic amino acids decreased via thermal decomposition with increasing
cooking temperatures. The hydrophilic and lipophilic antioxidant capacities (DPPH and L-ORAC) were
enhanced at temperatures >125°C. L-ORAC values were strongly associated with the glucose content and Z*,
a*, and b* values. Additionally, prolonged treatment time decreased the content of 12 amino acids but
increased DPPH and L-ORAC. Our results on functional ingredients and activity are useful for both home

cooking and manufacturing processes and may lead to the development of better-processed products.

BRI - 2 B ALY - REBE T mHRFEES R LK (Oryza satival.) @ GABA & & X OWiEE(LAE
IZRIF T8, CyTA-Journal of Food. 19: 360~369 (2021)

Tomoyasu Toyoizumi, Toru Kosugi, Yusuke Toyama, and Teruko Nakajima: Effects of High-temperature
Cooking on the Gamma-aminobutyric Acid Content and Antioxidant Capacity of Germinated Brown Rice
(Oryza sativa L..). CyTA-Journal of Food. 19: 360~369 (2021)
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KBEAREEDBER X DR Y U L X UHEHICAR T 5K F a ST Tinearia alternata \Zxb3 2 IRGALELO kR
REFRE L., AT aUvNZPNERTIRIY U LZ UM ATERTSHE 2 ONTIRED F AR SN
BAE LT, IRBAERE, 8- TR EZRS L2 A IRE (48°C, 50°C) (CATEMRT 14y, 24, 34))
BRELTITY, BEPSIR0 H Lz KICE L, REBIOAREEMAETICE S, AR 8 HE £ TONL
R EFE LEZ. ZOME, 50C T2 U EORBUENESH THD EEZ BN, £, WTOLEIZE N
T, EXRFIEEILGRO Do T,

T R RRERRDTS - L R KBRS OER X ORI R AE T DA VT a UANTTRT HIRGAERIZ K A PR
A BIVESH B 63 137~139(2021)

Makoto Doi, Kazuo Matsuno and Haruki Katayama: Control of the moth fly 7inearia alternata Say, (Diptera:
Psychodidae) that occur in the polyurethane substrate of hydroponic Welsh onions by hot water treatment.
Ann. Rept. Kansai Pl. Prot. 63: 137~139 (2021)
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Hitg D 6 A FHD RGO 10 H ETICHRINLEE) 2HE L. S5, FHlEcshd 23 Ty
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Minoru Ichihara, Keisuke Maruyama, Masayuki Yamashita, Hitoshi Sawada, Hidehiro Inagaki and Motoaki Asai: Quantifying the
Eoosystem Service of Non-native Weed Seed Predation in Traditional Terraced Paddy Fields. Weed Biol. Manag, 21: 192~201 (2021)
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Effectively using genomic information greatly accelerates conventional breeding and applying it to
long-lived crops promotes the conversion to genomic breeding. Because tea plants are bred using conventional
methods, we evaluated the potential of genomic predictions (GPs) and genome-wide association studies
(GWASs) for the genetic breeding of tea quality-related metabolites using genome-wide single nucleotide
polymorphisms (SNPs) detected from restriction site-associated DNA sequencing of 150 tea accessions. The
present GP, based on genome-wide SNPs, and six models produced moderate prediction accuracy values (z) for
the levels of most catechins, represented by (-)-epigallocatechin gallate (r = 0.32-0.41) and caffeine (r = 0.44
-0.51), but low rvalues for free amino acids and chlorophylls. Integrated analysis of GWAS and GP detected
potential candidate genes for each metabolite using 80-160 top-ranked SNPs that resulted in the maximum
cumulative prediction value. Applying GPs and GWASs to tea accession traits will contribute to

genomics-assisted tea breeding.

Hiroto Yamashita, Tomoki Uchida, Yasuno Thnaka, Hideyuki Katai, Atsushi J. Nagano, Akio Morita & Thkashi Ikka : Genomic predictions
and genomewide association studies based on RAD-seq of quality-related metabolites for the genomics-assisted breeding of tea plants.
Saentitic Reports vohume 10, Article number: 17480 (2020)
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FHAAR S~ VT EL L T2 7 S a7 2 USRI R LED SERRS 72 E OUFRTELZ 1T\, RIHANFEAIC A
RTIRRDB-7 VT b YoF o aBEAE L. 12 H BRI Lz “FERM 1, 7 AM20° ¢ FCHRELED
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I L7e R FED B-2 UV 7 MY o F UG ET, R TITHEER SN, 77X R TIPSR 72 D120 -> T e 7z,
TIRROB-7 VT XU T UERIZBWT, < VTR X D NI ARG LED SEIREHC K 28R A N - ¢
GEN I VT DHIER D 7= L EZ b, T BOREE 4 PARETE L7Z%0 -2 ) 7 F ¥ F o aiix
PPRATERIC X 52501372 < 720, BB LT 7R RICBT 5~ )V FUBRO BN RITHER Sz, LEDZ b,
< VT BN RIARTEGSE ORRORARLT T RO -2 U 7 MV F UGBTI b IES T2 Z AL E e
S, £oTC, IHRHIEBENEWEREERAET D 2 L0, MiEEE A RO TH D Lo s

VG A R VTR L ITRATLE O A B E N RIIITRE O v 2 U I RED -2 VT R X
Yo F UG RIT TR, R 200 157~162(2021)

Sakura Hamasaki and Ittetsu Yamaga: Effect of the Combination of Mulching Cultivation and Pretreatment
on B-Cryptoxanthin Content in Satsuma Mandarin Fruit after Long-term Storage. Hort. Res. (Japan). 20: 157
~162 (2021)
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TR 57 v 27 2 0 REOFE T D 72018, #MEIC X 5 2o HR— L ~D RI3HE J OEPNGEET
JEROHTELE T UV-C U L IRESPR - X 2 ii@te (te) 07 74 M7 ¥y (Rasimy) AR RIFETRAIC O
TR L=, IREEE (20°C) ZMiSH7- R OA z o VPREEE, *BX (12°CHUE) OB & kL, UV-C B0
24 BRI BTN L=, 0CD Y —7 7 —a 7 HZBOW T Sh-384 s, Bnkiiss 19 A% (UV-C B 21 A1%)
IZBT DIEENEE (20°00) ROAZ/ T VBT 591 ng « gt FW L7220, X (12°CAH) o (15.1ug - g1FW)
LR UTHREICE K 2o, IREBIOATE L 2 2oNa CORFEZEWIZEA LT, BN THRRRITR S RF4E, o iR—
JAZHRH SV RIE L ARk 27~ LTz, —0, [EPRPEREOIRELE, #E, e bICRHRRCBsT ) —7 v —ar 7
FROIRE LY bEd 72720, ERITRICIIT D A 230 UIBEEE, i SRz L0 b faorz. UV-C R R323
MR RIE L LR L, it (peit) OBCESEAEEITR 220, Y HR—VEEERICEBT 5 UV-C B REOBHUR
WA BNR > T (EEER 0%). ZNHOFRL Y, UV-C BESHMEIC X 0 i S 7z REOEREIC RN H Y,
PEAEEAURIC L VB FCTh>Th 7 IR N TO A 280 W ERE TS 5 Z L AVREN-.

Ittetsu Yamaga, Atsushi Ikegaya, Shigekazu Nakamura, Shigehiro Yamazaki and Teruko
Nakajima: Alleviation of Fruit Decay During the Export and Domestic Storage of Satsuma Mandarin Fruit
Through Temperature Treatment and Ultraviolet-C Irradiation via Phytoalexin Production. Hort. J. 90: 286~
295 (2021)
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B S 30 cm) AMAG DR “FEEIMN DABOEF LAFEREC OV THGEE L7z, WBEX (& AR S 5cm)
TIEBALARIZX L i U THEEDI L <, BUEARARES KHERB L. £, ®EE HEIAE S 30 cm) Wi
X, EHE 1 EROELEEDNZ L, 2HEBUBROAEMLRSE REMICH 72, TR 3 FEITI 1T 2 FiHkk
X, @RS PGB BREREIX & g U CHREICD o To. AR 1ER, 2B ORFENEIL, I cess
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EbiT, MO HEEX TIIM R 90 em LV BIZER LIEREHERE NI LSz, UbkDZ &hb,
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WY, SHITEMEESREE CIIOEREX L B L THEERNSHER T E2 60T,

IWE 3 - {LARER - PATEIEL - R - SO SIS T " FRIRIN SR OAE, HILR.
. 20 163~170 (2021)

Ittetsu Yamaga, Yuji Emoto, Akihiro Nakamura and Masashi Furuya: The Effect of Training Utilizing Two
Scaffolds that Buds at a High Position along the Rootstocks on the Growth and Flower Setting Characteristics
of Young Satsuma Mandarin ‘Aoshima unshu’ Trees. Hort. Res. (Japan) 20: 163~170 (2021)
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A =DBENEL Ieolz. ZNHDOFRIL, =R T YVRICBWTH U P IS =OEEE NNt DR b 2w
RN TV =2 ais TOWEERT 5 2 & C, MIEE TRERORAEZIMH CE HAEEEZRIEL TN D.

THHK - HHH— =R TR T 220X h T VXA =F =k 7 —ad TV F= (F=H: W7V F=
B SR h e Pung= (F=H : ~"F=F) EMBEIHER. IEBIE 65 99~108 (2021)

Yuta Tsuchida and Shinichi Masui: Suppressive Effect of Euseius sojaensis or Amblyseius eharai (Acari:
Phytoseiidae) on 7Tetranychus kanzawai (Acari: Tetranychidae) on Japanese Pear. Jpn. J. Appl. Entomol. Zool.
65: 99~108 (2021)
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Yuta Tsuchida and Shinichi Masui: Biological control of the Japanese pear rust mite, Eriophyes chibaensis
(Acari: Eriophyidae) and the Kanzawa spider mite, Zetranychus kanzawai (Acari: Tetranychidae) with
Euseius sojaensis (Acari: Phytoseiidae). Exp. Appl. Acarol. 84: 673~686 (2021)
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(VIR EATN, OFT 2, BEOFXF VM) XD onF oEEE ERSERpoT. ZhbORER
Nh, IANUNT=DORIC= 7 =N TV X =ERT5I100E, RERZEEICERNT L 2 RIS,

B — - FIUEE : o a v I B VERICEET DT V=8 (F=B : W7 VF=F) ICkdIhon¥=
(F=0 : ~"Z=F) BEMHIBERR I KT R A B O, ISR 65 143~147(2021)

Shinichi Masui and Haruki Katayama: Effects of Fungicide Application on the Density Suppression of

Panonychus citri (Acari: Tetranychidae) by Phytoseiid Mites (Acari: Phytoseiidae) in Satsuma Mandarin

Fields. Jpn. J. Appl. Entomol. Zool. 65: 143~147 (2021)
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B O - AR B - RRIEERER - BAAED & OIRENR U EIRO R X OFE 73 IR RIT T 2. MRS T
¥ 33:157~163(2021)

Fujio Baba, Susumu Hisamatsu and Zentaro Inaba: Effect of Temperature from Flowering on Wasabi Embryo
Maturation and Seed Germination. J.SHITA.33: 157~163 (2021)
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PEBEEL - BT - RTHREPE - Fahasl - Ak 8- BB = a—Y<—" OARZTHRNTICE
2 R &R R & 2 R - DR EE DO WTRENE. [T 20:279~285(2021)

Naoya Hamabe, Akiko Baba, Minori Maeda, Motohiro Taneishi, Susumu Hisamatsu and Katsuji Noda:
Possibility of Seedless ‘Koyama New Summer’ Fruit Production by Fruit Thinning under Natural
Pollination Conditions. Hort. Res. (Japan)20:279~285(2021)
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BRMIE L BRAEER L OMICHERAOHBENRO b, ZORRICEY, SHICk- T, BRAEEREZE
U792 T, KT RO R KL RS T RIRFE A BN SR 238505 2 f8HE & 72 2 aTREME AV RIE S -

B - I ST A F RS T RRR RIS 2 58, PIARMTZE 69 : 81~85(2021)
Rie Nakata and Akira Yamaguchi : Effect of Mushroom Bed Surface Hardness on the Amount of Fruitbodies of
Lentinula edodes. Chubu Forest Research69 : 81~85 (2021)

A HRIREEAR VAT /I BE & £ DA ERITRIT D
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The load—deformation relationship of nail/wood screw joints of plywood-timber and plywood-sheathed shear
wall was estimated considering the low cycle fatigue characteristics of fasteners. The estimation was
conducted by modeling load—deformation relationship of joints and multiplying the reduction coefficient
considering low cycle fatigue characteristics. Shear wall was evaluated by a finite element analysis using this
model. The results of the constant-amplitude cyclic bending test for fastener were used to identify low cycle
fatigue characteristics of fastener. When the experimental results observed fastener failure, the

load—deformation relationship in joints and shear walls can be roughly estimated.

B B -/ BHE - NI 8 SRGREVHISIEN TTEE & 2 OB EEIZIIT 2818 LUK COIRY 1 7 V57
B LI EATEREOHEE. RS 2SR Vol.86, No.783: 804~814 (2021)

Ko Nagase, Kenji Kobayashi and Keita Ogawa: Estimation of Load—Deformation Characteristics of Nail/Wood
Screw Plywood Timber Joints and Plywood-Sheathed Shear Wall Considering the Low Cycle Fatigue

Characteristics of Fasteners. Journal of Structural and Construction Engineering (Transactions of AIJ).
Vol.86, No.783: 804~814 (2021)



