Supplementary Table 1.  List of important QTLs/genes linked to major biotic / abiotic stress tolerance traits in rice
	QTLs
	Trait
	Donor Lines
	Reference

	Drought Tolerance

	qDTY1.1
	Grain yield under drought

	Apo, N22, Dhagaddeshi, CT9993-10-1-M, Kali Aus, Basmati 334
	(Kumar et al., 2008; Vikram et al., 2011; Ghimire et al., 2012; Sandhu et al., 2014)

	qDTY1.2
	
	Kali Aus
	(Sandhu et al., 2014)

	qDTY1.3
	
	Kali Aus
	(Sandhu et al., 2014)

	qDTY2.1
	
	Apo, Aus 276
	(Venuprasad et al., 2009; Sandhu et al., 2014)

	qDTY2.2
	
	Aday Sel, Kali Aus
	(Swamy and Kumar, 2013; Palanog et al., 2014; Sandhu et al., 2014)

	qDTY2.3
	
	Kali Aus
	(Palanog et al., 2014; Sandhu et al., 2014)

	qDTY3.1
	
	Apo, IR55419-04
	(Venuprasad et al., 2009; Dixit et al., 2014)

	qDTY3.2
	
	N22, IR77298-5-6-18, Aday sel
	(Pidgeon et al., 2006; Vikram et al., 2011)

	qDTY4.1
	
	Aday Sel
	(Swamy and Kumar, 2013)

	qDTY6.1
	
	Apo, Vandana, IR55419-04
	(Venuprasad et al., 2012; Dixit et al., 2014)

	qDTY6.2
	
	IR55419-04
	(Dixit et al., 2014)

	qDTY9.1
	
	Aday sel
	(Swamy and Kumar, 2013)

	qDTY10.1
	
	N22, Aday sel, Basmati 334
	(Vikram et al., 2011; Swamy and Kumar, 2013)

	qDTY10.2
	
	Aday sel
	(Swamy and Kumar, 2013)

	qDTY12.1
	
	Way Rarem, IR74371-46-1-1
	(Bernier et al., 2009; Mishra et al., 2013)

	qLR9.1
	Leaf rolling
	CR 143-2-2
	(Barik et al., 2019)

	qLR8.1
	Leaf rolling
	CR 143-2-2
	(Barik et al., 2019)

	qLD9.1
	Leaf drying
	CR 143-2-2
	(Barik et al., 2019)

	qLD12.1
	Leaf drying
	CR 143-2-2
	(Barik et al., 2019)

	qHI9.1
	Harvest index 
	CR 143-2-2
	(Barik et al., 2019)

	qSF9.1
	Spikelet fertility
	CR 143-2-2
	(Barik et al., 2019)

	qRWC9.1
	RWC
	CR 143-2-2
	(Barik et al., 2019)

	qgy3.1
	Panicle number
	CT9993-510-1-M
	(Lanceras et al., 2004)

	qPH1.1
	Plant height
	Cabacu (IRAT177)
	(Trijatmiko et al., 2014)

	qHGW2.2
	100 grain weight
	Moroberekan
	(Sellamuthu et al., 2015)

	qGy7
	Grain weight
	Lemont
	(Zhao et al., 2008)

	qPL-9
	Panicle length
	IRAT109
	(Liu et al., 2008)

	qDTY8.1
	Grain number
	Basmati 334
	(Vikram et al., 2012)

	qSf6
	spikelet fertility
	Tarom Molaei
	(Wang et al., 2013)

	qPNF3.1
	Grain yield
	Moroberekan
	(Sellamuthu et al., 2015)

	qPDL1.2
	Grain yield
	Moroberekan
	(Sellamuthu et al., 2015)

	qPSS8.1
	Percent seed set
	Cabacu (IRAT 177)
	(Trijatmiko et al., 2014)

	Salinity Tolerance

	Saltol
	seedling stage salt tolerance
	FL478 (pokkali)
	(Singh et al., 2018)

	QTL1
	Seedling stage  
	FL478 (pokkali)
	(Ammar et al., 2007)

	qSTR6
	Seedling stage 
	Tarommahali
	(Sabouri et al., 2009)

	qST1 and qST3
	young seedling stage
	RILs (‘Milyang 23’ (indica) x ‘Gihobyeo’ (japonica))
	(Lee et al., 2007)

	
qSKC-1

	Shoot K+ concentration
	Nona Bokra (indica)/ Koshihikari (japonica)
	(Jing et al., 2017) 

	Submergence Tolerance

	SUB1A
	Flash flooding
	FR13A
	
(Oladosu et al., 2020)

	SK1, SK2 
	Deep water flooding 
	Oryza rufipogon, Oryza nivara, and Oryza glumaepatula
	(Sasayama et al., 2018)

	SUB1B, SUB1C
	plant quiescence 
	O. sativa accessions
	(Fukao and Bailey-Serres, 2008)

	Blast

	Pi37
	NBS-LRR
	St. No. 1
	(Lin et al., 2007)

	Pit
	CC-NBS-LRR
	K59
	(Hayashi and Yoshida, 2009)

	Pish
	NBS-LRR
	Shin-2
	(Takahashi et al., 2010)

	Pi35 #
	NBS-LRR
	Hokkai 188
	(Fukuoka et al., 2014)

	Pi64
	NBS-LRR
	Yangmaogu
	(Ma et al., 2015)

	Pib
	NBS-LRR
	Tohoku IL9
	(Wang et al., 1999)

	pi21 #
	Proline-rich metal binding protein
	Owarihatamochi
	(Fukuoka et al., 2009)

	Pi63/Pikahei-1(t) #
	NBS-LRR
	Kahei
	(Xu et al., 2014)

	Pi-d2
	B-lectin receptor kinase
	Digu
	(Chen et al., 2006)

	Pi9
	NBS-LRR
	75-1-127
	(Qu et al., 2006)

	Pi2
	NBS-LRR
	C101A51
	(Zhou et al., 2006)

	Piz-t
	NBS-LRR
	Toride 1
	(Zhou et al., 2006)

	Pi-d3
	CC-NBS-LRR
	Digu
	(Shang et al., 2009)

	Pi25
	CC-NBS-LRR
	Gumei 2
	(Chen et al., 2011)

	Pi50
	NBS-LRR
	Er-Ba-zhan (EBZ)
	(Su et al., 2015)

	Pid3-I1
	CC-NBS-LRR
	MC276
	(Inukai et al., 2019)

	Pi36
	CC-NBS-LRR
	Q61
	(Liu et al., 2007)

	Pi5
	CC-NBS-LRR
	Moroberekan
	(Lee et al., 2009)

	Pii
	NBS-LRR
	Hitomebore
	(Takagi et al., 2013)

	Pikm
	NBS-LRR
	Tsuyuake
	(Ashikawa et al., 2008)

	Pb1 #
	CC-NBS-LRR
	Modan
	(Hayashi et al., 2010)

	Pi54
	NBS-LRR
	Tetep
	(Sharma et al., 2010)

	Pia
	CC-NBS-LRR
	Aichi Asahi
	(Okuyama et al., 2011)

	Pik-p
	CC-NBS-LRR
	K60
	(Yuan et al., 2011)

	Pik
	CC-NBS-LRR
	Kusabue
	(Zhai et al., 2011)

	Pi1
	NBS-LRR
	C101LAC
	(Hua et al., 2012)

	Pi-CO39
	CC-NBS-LRR
	CO39
	(Cesari et al., 2013)

	Pike
	NBS-LRR
	Xiangzao 143
	(Chen et al., 2015)

	Pi-ta
	NBS-LRR
	Yashiro-mochi
	(Bryan et al., 2000)

	Ptr
	Atypical protein with an armadillo repeat
	Katy
	(Zhao et al., 2018)

	Bacterial Leaf Blight

	Xa1
	Dominant
	Kogyoku, Java 14
	(Sakaguchi, 1967; Yoshimura et al., 1998)

	Xa2
	Dominant
	RantaiEmas II, Tetep
	(Sakaguchi, 1967; He et al., 2006)

	Xa3/Xa26
	Dominant
	Wase Aikoku 3
	(Ezuka, 1975; Yoshimura et al., 1992; Gao et al., 2013)


	Xa4
	Dominant
	TKM6, IR20, IR22, IR72
	(Petpisit et al., 1977)

	xa5
	Recessive
	DZ192, IR1545-339
	(Petpisit et al., 1977; Blair et al., 2003)

	Xa6/xa3
	Dominant
	MalagkitSungsong Zenith
	(Sidhu et al., 1978)

	Xa7
	Dominant
	DZ78, DV85
	(Sidhu et al., 1978)

	xa8
	Recessive
	PI231129
	(Singh et al., 2002)

	Xa9
	Dominant
	KhaolayNhay
	(Singh et al., 1983; Ogawa and Khush, 1989)

	Xa10
	Dominant
	Cas 209
	(Yoshimura et al., 1983)

	Xa11
	Dominant
	RP9-3
	(Ogawa and Yamamoto, 1986; Goto et al., 2009)


	Xa12
	Dominant
	Kogyoku, Java 14
	(Ogawa et al., 1978)

	xa13
	Recessive
	BJ1, ChinsurahEoro II
	(Yoshimura et al., 1995; Zhang et al., 1996)

	Xa14
	Dominant
	TN1
	(Taura et al., 1992)

	xa15
	Recessive
	M41
	(Nakai et al., 1988)

	Xa16
	Dominant
	Tetep
	(Sanchez et al., 1999)

	Xa17
	Dominant
	Asominori
	(Ogawa and Khush, 1989)

	Xa18
	Dominant
	Toyonishiki, Milyang 23, IR24
	(Ogawa and Yamamoto, 1986)

	xa19
	Recessive
	XM5
	(Taura et al., 1992)

	xa20
	Recessive
	XM6
	(Taura et al., 1992)

	Xa21
	Dominant
	O. longistaminata
	(Khush et al., 1990)

	Xa22(t)
	Dominant
	Zhachanglong
	(Lin et al., 1996)

	Xa23
	Dominant
	O. rufipogon
	(Zhang et al., 1998)

	xa24
	Recessive
	DV86, DV85, Aus 295
	(Khush et al., 1990)

	xa25(t)
	Recessive
	HX-3, Minghui 63
	(Lee et al., 2003)

	xa26(t)
	Recessive
	Minghui 63
	(Lee et al., 2003)

	Xa27(t)
	Dominant
	O. minuta IRGC101141,
IRBB27
	(Amante-Bordeos et al., 1992; Lee et al., 2003; Gu et al., 2004)


	xa28(t)
	Recessive
	Lota Sail
	(Lee et al., 2003)

	Xa29(t)
	Dominant
	B5
	(Tan et al., 2004)

	Xa30(t)
	Dominant
	O. rufipogon Y238
	(Xuwei et al., 2007; Cheema et al., 2008)

	xa31(t)
	Recessive
	Zhachanglong
	(Wang et al., 2009)

	xa32(t)
	Recessive
	C4064
	(Zheng et al., 2009)

	Xa33
	Dominant
	O. nivara
	(Kumar et al., 2012)

	xa34(t)
	Recessive
	O. brachyantha
	(Ram et al., 2010)

	Xa35(t)
	Dominant
	O. minuta
	(Guo et al., 2010)

	Xa36(t)
	Dominant
	C4059
	(Miao et al., 2010)

	Xa38
	Dominant
	O. nivara IRGC81825
	(Cheema et al., 2008)

	Xa39
	Dominant
	FF329
	(Zhang et al., 2015)

	Xa40(t)
	Dominant
	IR65482-7-216-1-2
	(Kim et al., 2015)

	xa41(t)
	Recessive
	Rice germplasm
	(Hutin et al., 2015)

	xa42
	Recessive
	XM14, a mutant of IR24
	(Busungu et al., 2018)

	Xa43(t)
	Dominant
	P8
	(Kim and Reinke, 2019)

	xa44(t)
	Recessive
	IR73571-3B-11-3-K3
	(Kim, 2018)

	xa45(t)
	Recessive
	O. glaberrima IRGC102600B
	(Neelam et al., 2020)

	xa46(t)
	Recessive
	Mutant H120
	(Chen et al., 2020)

	Gall midge

	Gm 1
	R gene(HR- type)
	Kavya
	(Biradar et al., 2004)

	Gm 2
	R gene(HR+ type)
	Phalguna
	(Mohan et al., 1994)

	gm 3
	R gene (HR+ type)
	RP 2068-18-3-5
	(Katiyar et al., 2000)

	Gm 4
	R gene (HR+ type)
	Abhaya
	(Nanda et al., 2010)

	Gm 5
	R gene (HR+ type)
	ARC5984
	(Lima et al., 2007)

	Gm 6(t)
	R gene (HR+ type)
	Duokang 1
	(Katiyar et al., 2001)

	Gm 7
	R gene (HR+ type)
	RP2333-156-8
	(Jain et al., 2004)

	Gm 8
	R gene(HR- type)
	Jhitpiti/Aganni
	(Sardesai et al., 2002; Jain et al., 2004)

	Gm 9
	R gene (HR+ type)
	Madhuri Line 9
	(Shrivastava et al., 2003)

	Gm 10
	R gene (HR+ type)
	BG-380-2
	(Kumar et al., 2005)

	Gm 11
	R gene (HR+ type)
	CR57-MR1523
	(Himabindu et al., 2010)



Supplementary Table 2. Improved genetic stocks of rice pyramided with multiple QTLs / genes through MABB 
	Recipient Parent
	Target Trait(s)
	QTLs/genes linked
	Reference

	Swarna
	Resistance to Blast, Blight, Gall midge and Drought tolerance
	Pi9, Xa4, xa5, xa13, Xa21, Bph3, Bph17, Gm4, Gm8, qDTY1.1 and qDTY3.1
	(Dixit et al., 2020)

	Improved Lalat 
	Resistance to Blast, Gall midge and BLB; Tolerance to salinity and submergence
	Pi2,Pi9, Gm1, Gm4, Sub1, Saltol, xa5, xa13, and Xa21 
	(Das and Rao, 2015)

	Lalat
	Drought tolerance, Blast and Blight resistance
	qDTY1.1, qDTY3.1, qDTY12.1, Xa4, xa5, xa13, Xa21 and Pi9
	(Singh et al., 2022)

	Pink3
	Submergence tolerance; resistance to BLB, Blast and BPH
	Sub1A-C, SSIIa, Xa5,
Xa21, TPS, qBph3,
qBL1, qBL11
	(Ruengphayak et al., 2015)

	CB 87 R and CB 174 R
	Resistance to BLB, Blast and Sheath blight
	xa5, xa13, Xa21, Pi54, qSBR7-1, qSBR11-1, and qSBR11-2
	(Ramalingam et al., 2020)

	Jumam
	Resistance to BPH, Stripe virus, blast and BLB
	Bph18, qSTV11SG,
Pib, Pi, xa3, xa40
	(Reinke et al., 2018)

	Naveen
	Resistance to Blast, BLB and Gall midge; Drought tolerance
	Pi9, Xa21, Gm8, qDTY1.1, qDTY2.2 and qDTY4.1
	(Janaki Ramayya et al., 2021)

	Swarna
	Yield, Submergence tolerance and BLB resistance
	Sub1, xa5, Xa21, SCM2,
OsSPL14
	(Mohapatra et al., 2021)

	RPHR-1005
	Blight and gall
midge resistance
	Xa21, Gm4, Gm8,
Rf3, Rf4
	(Abhilash Kumar et al., 2017)

	Jinbubyeo
	Resistance to Blast, BLB and BPH
	Pi40, xa4, xa5,
xa21, Bph18
	(Kottapalli et al., 2010)

	Tellahamsa
	Resistance to BLB and Blast
	Xa21, xa13, Pi54 and Pi1
	(Jamaloddin et al., 2020)

	Improved White Ponni
	Tolerance to drought, salinity and submergence
	qDTY1.1, qDTY2.1, Saltol, and Sub1
	(Muthu et al., 2020)

	Improved Samba Mahsuri
	Resistance to Blast and BLB
	Pi2 or Pi54 along with Xa21, xa13 and xa5
	(Rekha et al., 2018)

	Ranidhan

	Bacterial blight resistance and Submergence tolerance
	Xa21, xa13, xa5 and Sub1
	(Mohapatra et al., 2023)


	Tapaswini

	Bacterial blight resistance
	Xa21, xa13, xa5 and Xa4
	(Dokku et al., 2013)

	Swarna-Sub1
	Drought and
submergence tolerance
	qDTY1.1, qDTY2.1,
qDTY3.1, Sub1
	(Sandhu et al., 2019)

	9311 
	Resistance to Blast and BLB; submergence tolerance
	Pi9, Sub1A, xa21, xa27
	(Luo et al., 2017)

	WH421
	Resistance to BLB, Blast; submergence tolerance and aroma
	xa27, Pi9,
Sub1A, Badh2.1
	(Luo et al., 2016)

	Pusa Basmati
	Blight resistance;
blast resistance
	xa13, xa21, Pi54, Piz-5
	(Singh et al., 2011)

	Hua-jing-xian 74 
	Cold tolerance 
	qCTBB-5, qCTBB-6,
qCTS-6, qCTS12
	(Yang et al., 2016)

	NLR3449
	Bacterial blight resistance
	Xa21, xa13 and xa5
	(Dasari et al., 2022)

	IR9784-226-335-1-5-1-1
	Tolerance to drought and submergence
	qDTY3.1,
qDTY12.1, Sub2
	(Mohd Ikmal et al., 2021)








Supplementary Table 3. IRRI - Standard Evaluation Score (SES) for blast screening, 2002
	Scale
	Damage
	Description

	0
	No Symptoms
	Highly Resistant

	1
	Small Brown Specks of Pin point size
	Resistant

	3
	Infecting less than 4% of leaf area
	Moderately Resistant

	5
	Infecting less than 4-10% of leaf area
	Moderately susceptible

	7
	Infecting less than 26-50% of leaf area
	Susceptible

	9
	Infecting more than 75% of leaf area
	Highly susceptible



Supplementary Table 4. Scoring of bacterial leaf blight 
	Green House Test

	Lesion Length (cm)
	Description

	0-5
	Resistance

	5-10
	Moderately Resistance

	10-15
	Moderately Susceptible

	Above 15
	Susceptible



Supplementary Table 5. Standard Evaluation System (SES) for measuring salinity
tolerance in rice (IRRI 1996)
	Score
	Observation
	Tolerance

	1
	Normal growth, no leaf rolling symptoms
	Highly tolerant

	3
	Leaf tip drying and leaf rolling symptom 
	Tolerant

	5
	Growth severely retarded; most leaves rolled; only a few are elongating
	Moderately tolerant

	7
	Complete cessation of growth; most leaves dry; some plants dying
	Susceptible

	9
	Almost all plants dead or dying
	Highly susceptible
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