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Our��ndings�contribute�to�enhancing�and�sustaining�future�livelihoods�and�food�security�of�smallholder�
farmers�in�Vietnam�vis-a-vis�climate�change.�FL478�was�used�as�the�donor�of�Saltol.

,5���XE�� was� used� as� the� donor� of��XE�.� The� recipient� varieties� were�AS996� and� Khang� dan�
mutant,�which�are�widely�grown�cultivars�in�the�South�and�North�of�Vietnam.�The�best�BC3F1�plant�was�
P284-112-209�with�all�the�recipient�alleles�and��D�WR��region.�Four�plants�P307-305-21,�P284-112-195,�
P284-112-198,�P284-112-213�were�ranked�second�with�only�one�loci�heterozygous�(63�markers�on�12�
chromosomes).�These��ve�plants�were�chosen�as�the�breeding�lines�for��D�WR�-AS996�introgression.�After�
three�generations�of�backcrossing,�application�of�marker�assisted�backcrossing�(MABC)�resulted�in�the�
best�BC3F1�individual�P422-14-177�with�100%�of�recipient�alleles;�based�on�52�markers�the�introgression�
size�of��XE��was�0.3Mb�between�ART5�and�SC3.�Phenotyping�was�carried�out�on�BC3F1�and�BC2F2�of�
the�selected�lines.�The�survival�ratios�of�these�selected�lines��compare�to�FL478�and�IR64�XE��were�the�
same.�We�were�able�tosuccessfully�introgress��D�WR��and��XE��into�the�AS996�variety.�The�breeding�lines�
BC4F1,�which�having�a�100%�genetic�background�of�the�donor�variety,�are�ready�for�the�development�
of�new�salinity�tolerance�and�submergence�tolerance�varieties�to�assist�rice�farmers�to�adapt�to�climate�
change.�These��ndings�support�the�use�of�MABC�as�an�effective�method�in�rice�breeding.

.H�ZRUGV��Climate�change,�MABC,�rice�breeding,�salinity�tolerance,�submergence�tolerance.�
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Vietnam� is�among� the��ve� countries�hardest�hit�by�climate� change;� the� frequency�of� natural�
disasters� including�typhoons�and��ooding�are�increasing�annually.�Submergence�caused�by��ash-
�ooding�is�one�of�the�most�serious�impacts�to�the�agricultural�productions�of�the�country.�In�Vietnam,�
ULFH�LV�WKH�QXPEHU�RQH�DJULFXOWXUDO�SURGXFW��*OREDOO���9LHWQDP�LV�WKH�VHFRQG�ODUJHVW�H[SRUWHU�RI�ULFH��
1DWLRQDOO���ULFH�DFFRXQWV�IRU�����RI�QDWLRQDO�IRRG�SURGXFWLRQ��2I�WKH�����PLOOLRQ�KD�RI�ULFH�JURZQ�
annually,�more�than�one�million�ha�are�affected�by��ooding�for�1-2�weeks.�Depending�on�the�timing�
of�a��ood�with�respect�to�the�growth�stage�of�rice,�shallow��ash��oods�can�result�in�less�than�10%�
production� loss,�whereas�deeper��oods�and� stagnant�water� for� two�weeks�at� >100cm�depth,� can�
FDXVH�GDPDJH�UDQJLQJ�IURP�����WR������0DQ]DQLOOD�HW�DO�����������HYHORSLQJ�QHZ�ULFH�YDULHWLHV�WR�
DVVLVW�IDUPHUV�WR�FRSH�ZLWK�FOLPDWH�FKDQJH�DQG�VHD�OHYHO�ULVH�IRU�WKH�5HG�5LYHU��HOWD�DQG�0HNRQJ�
5LYHU��HOWD�LV�FUXFLDO�WR�9LHWQDP�V�HFRQRP��DQG�IRRG�VHFXULW���,QFUHDVHG�ULFH�SURGXFWLRQ�LQ�9LHWQDP�
DOVR�FRQWULEXWHV�WR�JOREDO�IRRG�VHFXULW��

%UHDNWKURXJKV� LQ� VDOLQLW�� DQG� VXEPHUJHQFH� WROHUDQFH� EUHHGLQJ� EHFDPH� IHDVLEOH� DIWHU� WKH�
identi�cation�of�major�chromosomal�regions�(Quantitative�trait�loci,�QTLs)�associated�with�salinity�
�6DOWRO�� DQG� VXEPHUJHQFH� �6XE��� VWUHVVHV�� DQG� WKH�GHYHORSPHQW� DQG� XVH� RI�D�PDUNHU� V�VWHP� IRU�
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WKHLU�VSHHG��LQFRUSRUDWLRQ�LQWR�PRGHUQ�KLJK��LHOGLQJ�DQG�SRSXODU�YDULHWLHV�WKURXJK�PDUNHU�DVVLVWHG�
EDFNFURVVLQJ��0�%����7KRPVRQ�HW�DO����������7KH�EDVLV�RI�WKH�0�%��VWUDWHJ��LV�WR�WUDQVIHU�D�JHQH�
47/�IURP�D�GRQRU�OLQH�WR�D�UHFLSLHQW�OLQH�ZKLOH�VHOHFWLQJ�DJDLQVW�GRQRU�LQWURJUHVVLRQV�DFURVV�WKH�UHVW�
RI�WKH�JHQRPH��7KH�0�%��EUHHGLQJ�VWUDWHJ��LQ�WKLV�VWXG��ZDV�WDUJHWHG�DW�LQWURJUHVVLQJ�WKH�6DOWRO�
DQG�6XE��47/V�LQWR�9LHWQDPHVH�YDULHWLHV�ZKLOH�VWLOO�PDLQWDLQLQJ�WKH�EDFNJURXQG�RI�WKH�YDULHWLHV��
7KHVH�YDULHWLHV�ZLOO�EH�JURZQ�LQ�WKH�FRDVWDO�DUHD�RI�9LHWQDP�WR�UHGXFH�WKH�DIIHFWV�RI�FOLPDWH�FKDQJH�

,,��0�7(5,�/6��1��0(7�2�6

7KH�ULFH�YDULHW��)/����ZDV�XVHG�DV�WKH�GRQRU�RI�6DOWRO��,5��6XE��ZDV�WKH�GRQRU�RI�6XE���7KH�
UHFLSLHQW�YDULHWLHV�ZHUH��6����DQG�WKH�.KDQJ�GDQ�PXWDQW��ZKLFK�DUH�ZLGHO��JURZQ�FXOWLYDUV�LQ�WKH�
6RXWK�DQG�1RUWK�RI�9LHWQDP��

*HQRW�SH�GDWD�ZHUH�REWDLQHG�E��DQDO�VLQJ��1��ZLWK�665�PDUNHUV��7KH�3�5�SURGXFWV�ZHUH�
DQDO�]HG�E��HOHFWURSKRUHVLV�RQ������DFU�ODPLGH�JHO�IROORZHG�E��VLOYHU�VWDLQLQJ�VWHSV�DQG�VFRULQJ��
RU�HOHFWURSKRUHVLV�RQ��������DFU�ODPLGH�JHOV�IROORZHG�E��6<%5�6DIH�VWDLQLQJ��,QYLWURJHQ���

������DWD�DQDO�VLV�

7KH�PDUNHU�GDWD�ZHUH�DQDO�]HG�XVLQJ�WKH�VRIWZDUH�*UDSKLFDO�*HQRW�SHU��**7�������9DQ�%HUORR��
�������7KH�KRPR]�JRXV�UHFLSLHQW�DOOHOH��KRPR]�JRXV�GRPLQDQW�DOOHOH��DQG�KHWHUR]�JRXV�DOOHOH�ZHUH�
VFRUHG� DV� ����� �%�� DQG� �+���7KH� SHUFHQW�PDUNHUV�KRPR]�JRXV� IRU� UHFLSLHQW� SDUHQW� �����DQG� WKH�
SHUFHQW�UHFLSLHQW�DOOHOHV�LQFOXGLQJ�KHWHUR]�JRXV�SODQWV���5��ZHUH�FDOFXODWHG�

�����(YDOXDWLRQ�RI�VDOLQLW��DQG�VXEPHUJHQFH�WROHUDQFH

(QWULHV�ZHUH� VFRUHG� EDVHG�RQ� YLVXDO�PDUNHUV�XVLQJ� ,55,�V�6WDQGDUG�(YDOXDWLQJ�6FRUH� �6(6��
IRU�ULFH��ZLWK�UDWLQJV�IURP����KLJKO��WROHUDQW��WR����KLJKO��VHQVLWLYH���6XEPHUJHQFH�VFUHHQLQJ�ZDV�
SHUIRUPHG�LQ�WKH�JUHHQKRXVH�IROORZLQJ�VWDQGDUG�SURWRFROV�RI�3DPSORQD�HW�DO����������

,,,��5(68/76��1���,6&866,21

6DOWRO,�a�major�QTL�associated�with�the�Na-K�ratio�and�seedling-stage�salinity�tolerance,�was�
identi�ed�on�chromosome�1.�In�a�hydroponic�screen�test�at�the�seedling�stage�this�QTL�explained�
����RI�WKH�YDULDWLRQ�IRU�WKH�VHHGOLQJ�VKRRW�1D�.�UDWLR�LQ�WKH�SRSXODWLRQ�RI�ULFH�SODQWV�

)LJXUH����)LQH�PDS�DQG�0��&�VWUDWHJ��RI�6DOWRO�47/

�Q�DQDO�VLV�RI�VLQJOH�IHDWXUH�SRO�PRUSKLVPV�LQ�WKH�6DOWRO�UHJLRQ�VXJJHVWHG�WKDW�)/����FRQWDLQHG�
a�DNA�fragment�smaller�than�1�Mb�from�Pokkali�at�10.6-11.5�Mb�on�chromosome�1,��anked�by�
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,5���DOOHOHV� �7KRPVRQ� HW� DO��� �������%DVHG� RQ� WKH�PDS� RI�6DOWRO�47/� UHJLRQ�� WKH� EHVW�PDUNHUV�
ZLWKLQ�WKH�6DOWRO�QTL� region�were�AP3206�and�RM3412.�The�most�useful�markers��anking� the�
6DOWRO� UHJLRQ� ZHUH� 50������ �WHORPHULF� WR� 6DOWRO�� DQG� 50���� DQG� 50������ �FHQWURPHULF� WR�
6DOWRO���ZKLOH�QHDUE��PDUNHUV�WKDW�FDQ�EH�XVHG�IRU�QHJDWLYH�VHOHFWLRQ�DUH�50����DERYH�6DOWRO�DQG�
50�����EHORZ��0LFURVDWHOOLWH�PDUNHUV�XQOLQNHG�WR�6DOWRO�FRYHULQJ�DOO�WKH�FKURPRVRPHV�WKDW�ZHUH�
SRO�PRUSKLF� EHWZHHQ� WKH� WZR� SDUHQWV�� ZHUH� XVHG� IRU� UHFRPELQDQW� DQG� EDFNJURXQG� VHOHFWLRQ� WR�
UHFRYHU�WKH�UHFLSLHQW�JHQRPH�

)LJXUH����6FUHHQLQJ�LQGLYLGXDOV�RQ�FURVVHG��&�)����6����)/�����XVLQJ�SULPHU�50����
:HOOV��������������ES�PDUNHU�������DQG���������&�)��LQGLYLGXDOV��:HOO�����6�����:HOO�����)/���

*HQRW�SLQJ� ZDV� FDUULHG� RXW� RQ� �� EDFNFURVV� JHQHUDWLRQV�� 3ODQW� 3������������ ZDV� WKH� EHVW�
%��)��LQGLYLGXDO�ZLWK�DOO�WKH�UHFLSLHQW�DOOHOHV�VFUHHQHG�EDVHG�RQ�D�WRWDO�RI����PDUNHUV��7KH�IRXU�
SODQWV�3�������������3�������������3�������������3������������UDQNHG�VHFRQG�ZLWK�RQO��RQH�ORFL�
KHWHUR]�JRXV���OO�RI�WKHVH���SODQWV�ZHUH�FKRVHQ�DV�WKH�EUHHGLQJ�OLQHV�IRU�6DOWRO��6����LQWURJUHVVLRQ��

)RU�VXEPHUJHQFH�WROHUDQFH��6XE��is�a�major�QTL�on�chromosome�9�explaining�almost�70%�of�
WKH�SKHQRW�SLF�YDULDQFH��;X�HW�DO���������

)LJXUH�����&�)����6����,5��6XE���LQGLYLGXDOV�VFUHHQLQJ�XVLQJ�SULPHU�6&�
����6��������,5��6XE���&��&�����&�)��LQGLYLGXDOV

)LJXUH�����DWD�RQ����UHFRPELQDQW�LQGLYLGXDOV�RI��&�)����6����,5��68�����HUH�DQDO�VHG�XVLQJ�
**7������,QGLYLGXDOV��&�)��QXPEHU������DV�WKH�EHVW�FDQGLGDWH�

������������������������������������������������������������������������6�)/���
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�IWHU� WKUHH� JHQHUDWLRQV� RI� EDFNFURVVLQJ�� DSSOLFDWLRQ� RI�0�%�� UHVXOWHG� LQ� ������� UHFLSLHQW�
DOOHOHV� LQ� ERWK� SODQW� QXPEHUV�3������� DQG�3������� LQ�%��)���7KH� EHVW�%��)�� LQGLYLGXDO�ZDV�
3�����������ZLWK������RI�UHFLSLHQW�DOOHOHV�EDVHG�RQ����PDUNHUV��7KH�LQWURJUHVVLRQ�VL]H�RI�6XE��ZDV�
���0E�EHWZHHQ��57��DQG�6���SRVLWLRQ��7KH�EUHHGLQJ�OLQH�%��)��KDG������JHQHWLF�EDFNJURXQG�
RI� WKH� GRQRU� YDULHW���7KLV� YDULHW�� LV� UHDG�� IRU�GHYHORSLQJ� WKH� QHZ�VXEPHUJHQFH� WROHUDQW� YDULHW��
�66����6XE��WR�DVVLVW�IDUPHUV�WR�FRSH�ZLWK�FOLPDWH�FKDQJH�

7KH�%��)��DQG�%��)��VHHGV�ZHUH�VFUHHQLQJ�WR�HYDOXDWH�WKH�LQWURJUHVVLRQ�RI�6DOWRO�IUDJPHQW�
LQWR��6�����6DOW�VWUHVV�ZDV�LPSRVHG����GD�V�DIWHU�JHUPLQDWLRQ�E��DGGLQJ�1D�O�WR�DQ�(��RI����G6�
m−1�in�Yoshida�nutrient�solution�until��nal�scoring.�Based�on�visual�symptoms�using�IRRI’s�SES�for�
ULFH��ZKHQ�WKH�VXVFHSWLEOH�YDULHW��,5����VHQVLWLYH��VFRUHG���DQG�YDULHW��)/����ZHUH�XVHG�DV�KLJKO��
WROHUDQW�FKHFNV�VFRUHG����DOO�WKH�%��)��RI�WKH�VHOHFWHG�SODQWV��3���������3��������DQG�3���������
KDG�WKH�VDPH�VFRUH�DV�WKH�WROHUDQW�FKHFNV��7KHUHIRUH�KH�KRPR]�JRXV�6DOWRO�IUDJPHQW�SHUIRUPHG�ZHOO�
LQ�WKH�%��)��JHQHUDWLRQ��

����������������������������������������Photo�1�������������������������������������������������Photo�2��������������������������������Photo�3

)LJXUH����(YDOXDWLQJ�WKH�VDOLQLW��DQG�VXEPHUJHQFH�WROHUDQFH�RI��&�)��DQG��&�)��OLQHV��3KRWR�������
DQG�WKHLU�UHFRYHULQJ�DELOLW��DIWHU�VWUHVVHG��3KRWR���

The�selected�BC2F2�and�BC3F1�lines�showed�submergence�tolerance�just�after�de-submergence�
DQG�IRU����GD�V�DIWHU�UHFRYHU��DJDLQVW�WKH�VXEPHUJHQFH�VWUHVV��7KH�VXEPHUJHQFH�WROHUDQFH�VFRUHV�
RI� WKHVH�%��)�� OLQHV�ZHUH� VLPLODU� WR� WKRVH� RI� WKH� WROHUDQW�GRQRU� ,5��6XE�.�This�con�rmed� the�
VXFFHVVIXO�LQWURJUHVVLRQ�RI�6XE��47/�LQ�WKHVH�OLQHV�

,,,��&21&/86,21

7KH�0�%��DSSURDFK�GHVFULEHG�LQ�WKH�SUHVHQW�VWXG��ZDV�VXFFHVVIXOO��DGRSWHG�WR�LQWURJUHVV�6DOWRO�
DQG�6XE��LQWR��6����DQG�WKH�.KDQJ�GDQ�PXWDQW��DQG�FRXOG�EH�VXFFHVVIXOO��XVHG�WR�LQWURJUHVV�RWKHU�
LPSRUWDQW�YDULHWLHV�ZLWK�D�PLQLPXP�LQWURJUHVVLRQ�VHJPHQW�DQG�ZLWKLQ�D�VKRUW�WLPHIUDPH��%��OLPLWLQJ�
WKH�VL]H�RI�WKH�LQWURJUHVVLRQ��WKH�FKDQFH�RI�LQWURGXFLQJ�GRQRU�JHQHV�WKDW�PLJKW�FKDQJH�WKH�HVVHQWLDO�
FKDUDFWHULVWLFV�RI�WKLV�SRSXODU�YDULHW��ZDV�UHGXFHG��,W�LV�H[SHFWHG�WKDW�WKH�QHZO��GHYHORSHG�OLQHV�ZLOO�
EH�DEOH�WR�LQFUHDVH�ULFH�SURGXFWLRQ�LQ� WKH�VDOLQLW��DQG�VXEPHUJHQFH�FRDVWDO�DUHDV�RI�9LHWQDP�DQG�
provide��exibility�to�smallholder�farmers�to�adapt�to�the�consequences�of�climate�change.

5()(5(1&(6

0DQ]DQLOOD����2���3DULV��7�5���9HUJDUD��*�9���,VPDLO����0���3DQGH���6���/DELRV��5�9���7DWORQJKDUL��
*�7����FGD��5������KL��7�7�1����XRDQJVLOD��.���6LOLSKRXWKRQH��,���0DQLNPDV��0�2�����0DFNLOO��
��-����������6XEPHUJHQFH�ULVNV�DQG�IDUPHUV��SUHIHUHQFHV��,PSOLFDWLRQV�IRU�EUHHGLQJ�6XE��ULFH�LQ�
6RXWKHDVW��VLD���JULFXOWXUDO�6�VWHPV��9RO���������������

3DPSORQD�����(OOD�(���6LQJK�6���9HUJDUD�*�9���,VPDLO�����DQG�0DFNLOO��������������SXEOLFDWLRQ�RI�
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WKH�,55,�-DSDQ�3URMHFW�RQ�6XEPHUJHQFH�7ROHUDQW�5LFH�9DULHWLHV��9RO�����1R�����6SHFLDO�,VVXH�
�HFHPEHU�����SDJHV�

�Thomson�MJ,�Marjorie�DO,�James�E,�Rahman�MA,�Sajise�AG,�Adorada�AL,�Raiz�ET,�Blumwald�E,�
Seraj�ZI,�Singh�RK,�Gregorio�GB�&�Ismail�MA�(2010).�&KDUDFWHUL�LQJ�WKH�6DOWRO�4XDQWLWDWLYH�
7UDLW�/RFXV�IRU�6DOLQLW��7ROHUDQFH�LQ�5LFH��5LFH��2,���������V�����������������

9DQ�%HUORR�5���������**7������9HUVDWLOH�VRIW�DUH�IRU�YLVXDOL�DWLRQ�DQG�DQDO�VLV�RI�JHQHWLF�GDWD��-�
+HUHG������������

;X�.��;LD�;��)XNDR�7���DQODV�3��0DJKLUDQJ�5RGULJXH]�5��+HXHU�6��,VPDLO��0��)DFWRU�OLNH�JHQH�
WKDW�FRQIHUV�VXEPHUJHQFH�WROHUDQFH�WR�ULFH��1DWXUH�������������

5HFHLYLQJ�GDWH�����������
5HYLH�LQJ�GDWH�����������
5HYLH�HU���U��*UDQW�6LQJOHWRQ
�SSURYHG�IRU�SXEOLVKLQJ�GDWH�����������

����33/,&�7,21�2)�02/(&8/�5�0�5.(5
,1��520�7,&�5,&(�%5((�,1�

�����������������������������������������XRQ���XDQ�7X����3�DP�4XDQ���X�����RDQ�9DQ�7�DR��
���������������������������/H�7�L�7�DQ��,�Tang�Thi�Diep���7RQ��7�L�+X�HQ���3�DQ�+XX�7RQ��

�%675�&7

Application�of�DNA�molecular�marker�in�aromatic�rice�breeding�has�been�carried�out�since�2007�at�
Field�Crop�Research� Institute� (FCRI).�The� results� showed� that� the�ASA� (Allen�Speci�c�Ampli�cation)�
marker�BADH2�including�four�primers�EAP;�ESP;�IFAP�and�INSP�can�be�selected�for�identifying���U��HQH�
controlling� fragrant� �avour�of� rice� in� rice�materials�with� high� con�dence.�Application�of� this�marker� in�
aromatic�rice�selection,�in�the�total�of�800�rice�individuals�of�F2-F3�generation�was�examined�for���U��HQH��
250�of� them�carried� ��U�gene�and�109�of�which�carried�homogeneities�of� this�gene.�The� lines�holding�
homogenous���U�gene�have�been�developed�and�selected�for�phenotype�evaluation�of�aroma�and�further�
characteristics�such�as�the�quality,�yield,�and�biotic,�also�abiotic�stress�tolerances.�One�of�them,�named�
HDT8,�containing�aroma�and�other�good�characteristics�has�been�selected� to�be�put� in�the�system�of�
National�trials,�also�in�ecological�trails�in�Northern�region�of�Vietnam�since�2010.�The�HDT8�rice�variety,�
highly�appreciated�for�the�quality�and�yield,�has�been�released�into�production�in�the�Northern�region�of�
Vietnam�since�the�summer�season�of�2011.

.H�ZRUGV��DNA�molecular�marker,�frg�gene,�marker�assisted�selection,�fragrance,�aroma.

,��,1752�8&7,21

,Q�9LHWQDP��WKH�GHPDQG�IRU�KLJK�TXDOLW��ULFH�LV�QRZ�JURZLQJ��%HFDXVH�WKH�GRPHVWLF�SURGXFWLRQ�
GRHV� QRW� PHHW� WKH� GHPDQG�� VR� WKH� IRRG� FRPSDQLHV� VWLOO� KDYH� WR� LPSRUW� KLJK� TXDOLW�� ULFH� IURP�

��)LHOG�&URS�5HVHDUF��,�VWLW�WH��)&5,�
���D�RL�8�LYHUVLW��RI��JULF�OW�UH���8��
��(PDLO��GXRQJWX�YFOW�PDUG�JRY�YQ


