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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 (Afl II) developed in this study confirmed that the 
putative hybrids were intergeneric hybrids of A. frutescens × 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 × 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 MvALS3. 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 
MvALS1 and MvALS3 was prominently higher among all ALS genes. The higher expression of MvALS1 and 
MvALS3 is the driving force of the biased representation of genes during the evolution of herbicide resistance in M. 
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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��lm#�����0no�p"rstuvt(Sclerotium cepivorum Berkeley)0tu#��&��5���
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�����=��]^=����=�c��Þlm0no�p"qrstuvt0tuwxy5zf{|rstu

v}~���{|&�ßàvá�� 63: 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 Pl. Prot. 63: 39�45 (2021) 
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�âãË��äåæçOryza sativa L.è0 

GABAéê$ëì*í/î#ïð8�� 

ñòóô=õö ÷=WXYZ=øùú� 
 

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 135ºC 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 L*, 
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. 
 
ñòóô=õö ÷=WXYZ=øùú�Þ�âãË��äåæçOryza sativa L.è0 GABAéê$ëì*í/î
#ïð8���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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û�no0üp"0��£�24o�#w�8&ý¦þ�£�� Tinearia alternata #�8&â�ÊË0Ó'
ÔÕ5ã���� ý¦þ�£���w�8&��£�24o�5üp"�Å�¯°���0ººw���´�¯
�����â�ÊË¨����Â�û�ê5�¯��o�5â�ç48��50�è#�Ä� ç1��2��3�è
!"��-��â��¯#$%��o�5û#!��&â$ëì'(O)*+,f#-.�ÊË 8/¾º¿00/
7á51���� �0ØÕ�50�¿ 2�×T0â�ÊË�2Ô¿§&Ì3�¯°�� º���4°0ÊË#$�
���üp"#5~¨Ö®¯°±�Â�� 
 
²�� �=M?	
=�X�
Þû�no0üp"0o�#�w8&ý¦þ�£��#�8&â�ÊË#ë&Ó'

ÔÕ�ßàvá�� 63: 137�139(2021) 
Makoto Doi, Kazuo Matsuno and Haruki Katayama: Control of the moth fly Tinearia 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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ê���7cRS#$��W_��p¡TU"0��<=y0ÜV5 2W ã���X*0Y��<=yç��Z
[¾0 6\f]�¯%ä^_*0 10\º¿#<={°&`µè5ÜÄ���{¯#���<=#�8&abcm
$ëìdabcm0efg5ã����Y��<=y¨hWÌ�# 99%×TÌiÄ�����2j §�$kA<
=y¨ 80.0�86.7%¿§Â��l±��<=�¨dabcmç mª"q�nTU¦qèÌ3�¯°�����ë
$�7cRS¿¨��<=og�iÄ�����p¡TU"��0pq±�rqsÌ±&tÌ�u¯�Ì±Â��

t0ëv±�og0��<=#ëÂ��7cRS¿¨p¡TU"0wx$ëìyz{0|A�}~{°��&Ì3

�¯°&� 
 
Minoru Ichihara, Keisuke Maruyama, Masayuki Yamashita, Hitoshi Sawada, Hidehiro Inagaki and Motoaki Asai: Quantifying the 
Ecosystem Service of Non-native Weed Seed Predation in Traditional Terraced Paddy Fields. Weed Biol. Manag. 21: 192�201 (2021) 
 
 
 
 

��0��U��#�%���ß���m0 RAD-seq#����

��U��$ëì��U� Mß��� 
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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 (r) for 
the levels of most catechins, represented by (�)-epigallocatechin gallate (r�=�0.32�0.41) and caffeine (r�=�0.44
�0.51), but low r values 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 Tanaka, Hideyuki Katai, Atsushi J. Nagano, Akio Morita & Takashi IkkaÞGenomic predictions 
and genome-wide association studies based on RAD-seq of quality-related metabolites for the genomics-assisted breeding of tea plants. 
Scientific Reports  volume 10,  Article number : 17480 (2020) 
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¬¶¥·M0¦¸§�O¢¨»4þ4éê5ã����¹º�\T]#»¼��½¾`â¿À#�Á�/ ºÂÃÄ�f¿­®¯°±�O

²³8&Ì¶¥·M0¦¸§�O¢¨»4þ4éê���±Â��º��ÅÆ� ÇçÈÃÄ�É�Êg ÈËÌè¿ Í��\ 

� ��Õ�0¦¸§�O¢¨»4þ4éê¨�Õµ¿¨ÎÏ{°�¶¥·M¿¨� * �£�±&#ÐÂ���±Â��

¶¥·M0¦¸§�O¢¨»4þ4éê#$���½�þÊË#ë&bÑÔÕ#­®¯°±�O²³#ë&bÑÔÕ�ÑÒÂ��

éê�ë$bÑ8&ÉÑÔÕ�§Â�Ì3�¯°��t°¯0Õ�5Í��\ � ��¾0¦¸§�O¢¨»4þ4éê¨�

� ÆÊË#ë&Ó¨±�±$�Õµ$ëì¶¥·M#$%&½�þÊË0bÑÔÕ¨ÎÏ{°����×T0tÌ�¯�

½�þÊË�£*� ¾0Õ�0Õµ¬¶¥·M0¦¸§�O¢¨»4þ4éê#k�ÔÕ�ÏÔ8&tÌ�u¯�Ì±

Â��ëÂ��»¼�#éê���Õ�5w�8&tÌ��Õî+7��é2Õ�0Ö×#ÔÕÛ¿§&ÌØÙ{°�� 
 
©ª� «=X�QkÞ½�þnoÌ� ÆÊË0¡¢µ|�£*� ¾0£4¦¤£T¥4Õ�0¦-§�O¢¨
»4þ4éê#ïð8���ÚÛ� 20: 157�162(2021) 
Sakura Hamasaki and Ittetsu Yamaga: Effect of the Combination of Mulching Cultivation and Pretreatment 
on �-Cryptoxanthin Content in Satsuma Mandarin Fruit after Long-term Storage. Hort. Res. (Japan). 20: 157
�162 (2021) 
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æçèé#$%&£4¦¤£T¥4Õ�0sâ5��8&�®#�êë#ë&¦4¤�3�ì0Õ�à%$ëìá>Å �

 0Æíî¿0UV-C²³ÌâgÊË#ë&æç¾ç� ¾è0¶Þ ¢ß�¨¦4ç: 1ª4èw7#ïð8��#��
�ã����âgÊËç20�è5ï{°�Õð0: 1ª4ñg¨��²òç12�ÊËè0ñgÌ¶ó���UV-C ²³0
24� ¾#2ô#bÑ���0�0�3¶Þ3 4õ!#$��à%{°�´µ��àö^_19/¾çUV-C²³21/¾è
#$%&âgÊËç20�èò0: 1ª4ñg¨59.1÷g=g-1 FWÌ±$��²òç12�ÊËè0ñgç15.1÷g=g-1FWè
Ì¶ó��2ô#��±Â��âgÊË02dÌ: 1ª40ñgø/#ß���á>¿Å � {°�Õ�¨�¦4¤�3

�#à%{°�Õ�Ìùú0û�5Ø���Qü�á>� �0âg¨�ýâ�Å Ì�#à%�#$%&�3¶Þ3 4õ

!>0âgë$���Â��®�á>� #$%&: 1ª4ñg¨�à%{°�Õ�ë$���±Â��UV-C²³Õ�¨
d²³Õ�Ì¶ó��æç¾ç� ¾è0sâÕy�2ô#z�±$�¦4¤�3�þ�¾#$%&UV-C²³Õ�0sâÕ
¨¢¯°±�Â�çsâÕy0Ìè�t°¯0ØÕë$�UV-C²³�êë#ë$à%{°�Õ�0sâ��#ÔÕ�§$�à
öÆâgÊË#ë$Å f¿§Â��¶¥·M¿0: 1ª4w75ÜÝ8&tÌ�Ø{°�� 
 
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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Û��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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²cYA=b�;QÞ1ý4!¦#$%& £¡N¥2��1º�¨13¥3n¥2��1ç�1$Þ¥2��1

Kè#ë&¥44�5�1ç�1$Þ5�1Kè�w}~ÔÕ�LcM 65: 99�108 (2021) 
Yuta Tsuchida and Shinichi Masui: Suppressive Effect of Euseius sojaensis or Amblyseius eharai (Acari: 
Phytoseiidae) on Tetranychus 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, Tetranychus kanzawai (Acari: Tetranychidae) with 
Euseius sojaensis (Acari: Phytoseiidae). Exp. Appl. Acarol. 84: 673�686 (2021) 
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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. 
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