
84 ISSN 0564–3783. Öèòîëîã³ÿ ³ ãåíåòèêà. 2025. Ò. 59 ¹ 1

Ðåôåðàòè ñòàòåé, îïóáë³êîâàíèõ â «Cytology and Genetics», ¹ 1, 2025 ð.

CHARACTERIZATION OF WA-CMS 
RICE GENOTYPES FOR FERTILITY 
RESTORER AND SUBMERGENCE 
TOLERANCE GENES

S. SINHA 1, SATYENDRA 1, S. SINHA 2, M. KUMAR 1, 
S.P. SINGH 1, Md. M. RASHID 2*
1 Department of Plant Breeding and Genetics, 

Bihar Agricultural University, Sabour, Bhagalpur – 813210, India
2 Department of Molecular Breeding and Genetics Engineering, 

Bihar Agricultural University, Sabour, Bhagalpur – 813210, India
3 Department of Plant Pathology, Bihar Agricultural University, 

Sabour, Bhagalpur – 813210, India
E-mail: sinhapuja600@gmail.com, bablysweta@gmail.com,

mankesh2008@gmail.com, sps2007bau2011@gmail.com,
drsatyendratomar@gmail.com, mahtabrashid@gmail.com

* Corresponding author: mahtabrashid@gmail.com

Characterization of restorer lines form an imperative part of 
successful hybrid breeding programme in rice. Conventional 
methods of restorer lines characterization based on pollen 
and spikelet fertility is quite unreliable due to environmental 
factors. However, DNA based markers for the presence or 
absence of fertility restoration genes serve as an efficient, 
reliable, and rapid technique. In present investigation, 55 
rice genotypes were characterized for fertility restorer (Rf) 
and submergence tolerance genes using QTL/gene based 
molecular markers. Marker analysis revealed that 46 
genotypes have Rf4 gene, 51 genotypes have Rf3 gene, and 
42 genotypes have both Rf4 and Rf3 genes while only 3 
genotypes have Sub1 gene. Hence, these genotypes can be 
used as an effective restorer line in future rice hybrid breeding 
programmes depending upon the objective. Additionally, CR 
2994-5-3-2-1-1, PAU 3207, and Swarna Sub1 can be 
utilized as restorers of male fertility breeding programmes 
orientated to produce submergence tolerant rice hybrids.

Key words: Restorer lines, rice hybrid, cytoplasmic male 
sterility, fertility restoration, and submergence tolerance.

ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÃÅÍÎÒÈÏ²Â ÐÈÑÓ 
WA-CMS ÇÀ ÃÅÍÀÌÈ Â²ÄÍÎÂËÅÍÍß 
ÔÅÐÒÈËÜÍÎÑÒ² ÒÀ ÑÒ²ÉÊÎÑÒ²
ÄÎ ÇÀÒÎÏËÅÍÍß

Õàðàêòåðèçóâàííÿ ë³í³é-â³äíîâëþâà÷³â º íåâ³ä’ºì-
íîþ ÷àñòèíîþ óñï³øíî¿ ïðîãðàìè ñåëåêö³¿ ã³áðèä³â 
ðèñó. Òðàäèö³éí³ ìåòîäè õàðàêòåðèçóâàííÿ ë³í³é-
â³äíîâëþâà÷³â íà îñíîâ³ ôåðòèëüíîñò³ ïèëêó òà êî-
ëîñà º äîñèòü íåíàä³éíèìè ÷åðåç âïëèâ ôàêòîð³â 

íàâêîëèøíüîãî ñåðåäîâèùà. Îäíàê ÄÍÊ-ìàðêåðè 
íàÿâíîñò³ àáî â³äñóòíîñò³ ãåí³â â³äíîâëåííÿ ôåð-
òèëüíîñò³ ñëóãóþòü åôåêòèâíèì, íàä³éíèì ³ øâèä-
êèì ìåòîäîì. Ó öüîìó äîñë³äæåíí³ 55 ãåíîòèï³â 
ðèñó áóëè îõàðàêòåðèçîâàí³ íà íàÿâí³ñòü ãåí³â â³ä-
íîâëåííÿ ôåðòèëüíîñò³ (Rf) òà ñò³éêîñò³ äî çàòîï-
ëåííÿ çà äîïîìîãîþ ìîëåêóëÿðíèõ ìàðêåð³â íà 
îñíîâ³ QTL/ãåí³â. Ìàðêåðíèé àíàë³ç ïîêàçàâ, ùî 
46 ãåíîòèï³â ìàþòü ãåí Rf4, 51 ãåíîòèï — ãåí Rf3, 
42 ãåíîòèïè ìàþòü ãåíè Rf4 ³ Rf3, ³ ëèøå 3 ãåíî-
òèïè ìàþòü ãåí Sub1. Îòæå, ö³ ãåíîòèïè ìîæóòü 
áóòè âèêîðèñòàí³ ÿê åôåêòèâí³ ë³í³¿-â³äíîâëþâà÷³ â 
ìàéáóòí³õ ïðîãðàìàõ ñåëåêö³¿ ã³áðèä³â ðèñó çàëåæíî 
â³ä ïîñòàâëåíî¿ ìåòè. Êð³ì òîãî, CR 2994-5-3-2-1-1, 
PAU 3207 ³ Swarna Sub1 ìîæóòü áóòè âèêîðèñòàí³ ÿê 
â³äíîâëþâà÷³ ÷îëîâ³÷î¿ ôåðòèëüíîñò³ â ñåëåêö³éíèõ 
ïðîãðàìàõ, ñïðÿìîâàíèõ íà ñòâîðåííÿ ñò³éêèõ äî 
çàòîïëåííÿ ã³áðèä³â ðèñó.

Êëþ÷îâ³ ñëîâà: ë³í³¿-â³äíîâëþâà÷³, ã³áðèä ðèñó, öè-
òîïëàçìàòè÷íà ÷îëîâ³÷à ñòåðèëüí³ñòü, â³äíîâëåííÿ 
ôåðòèëüíîñò³, ñò³éê³ñòü äî çàòîïëåííÿ.
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