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Trait Specific Registered and Explored Rice Germplasm: Documentation for
Enriching Germplasm Utilization

ICAR-National Bureau of Plant Genetic Resources, New Delhi-110012

Rice is a staple food crop in
India, feeding above 60% of
the total population. 13 66

Globally, a total of 776.46 m 13
t rice production was \\
recorded during 2022 from 19
165 m ha area with the 4

productivity of 4.7 t/ha
(FAOSTAT 2024). India

1

witnessed rice production of = Biotic stress resistance = Agrobotanic traits
135.7 m t during 2023, which Abiotic stress cMms
is further projected to be m Fertility restorer = Quality characters

= Nutrient use efficiency = Mutants

1378 m t during 2024
(Pib.gov.in). A significant Fig. 1. Rice germplasm accessions

progress has been made in

rice research, however, it is vulnerable to a plethora of biotic and abiotic stresses and
climate change. Therefore, germplasm exploration, conservation, characterization and
evaluation are of paramount importance for identification and utilization of novel
gene(s) and alleles in the face of climate change. In this direction, a total of 247 unique
germplasm accessions have been registered with ICAR-NBPGR including the minutes
of 53" meeting of Plant Germplasm Registration Committee (PGRC) held on Sept. 18,
2024. Similarly, it has been reported that 38330 rice accessions have been explored and
conserved in the national gene bank. These accessions have unique features like,
disease resistance (blight, blast, gall midge, sheath blight etc.), cytoplasmic male
sterility, fertility restoration, abiotic stresses (heat, drought and submergence), quality
traits (grain protein, amylose, glycaemic index, Fe and Zn contents), nutrient use
efficiency and agro-botanic traits. The role of mutation breeding could also be
identified and the registered germplasm accessions comprised 06 mutants (1C396397,
1C628569, 1C632074, 1C635695, 1C626285 and 1C648592). Out of which 03 mutants
were developed in the genetic background of the elite rice variety N-22 (Nagina-22).
N-22 (selection from Rajbhog) is a drought tolerant rice genotype with wider
adaptability, released during 1978 for Uttar Pradesh. Out of the total registered genetic
stocks, 89 were approved for biotic stress resistance, 60 for agro-botanic characters and
41 were registered for abiotic stresses (Fig. 1). Whereas, 19 accessions were registered
for cytoplasmic male sterility and 13 each registration were granted for fertility
restoration and quality characters.
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Biotic stress resistance:

The detailed analysis of the registered germplasm exhibited that 36% of the total
accessions were registered for disease resistance against bacterial leaf blight (BLB),
neck blast, leaf blast, sheath blight and gall midge. In particular, 22 rice genotypes
were approved for registration against bacterial leaf blight and 05 for sheath blight,
while 26 accessions were registered against blast disease. 21 genotypes each were
approved for registration against gall midge and brown plant hopper (BPH)
resistance. The list of the genotypes registered for BLB is as given in Table 1. It was
observed that the gene(s) xa5, xa13 and Xa21 were the most common resistance sources
against the BLB. The above gene combination was also pyramided into the genetic
background of the elite rice varieties, PR106 and Pusa44 and the unique accession,
IET17948 and IET19339 were developed, respectively. Two BLB gene(s), Xa38
(4L) and xa45 (8L) were introgressed from the wild sources, namely O. nivara and
O. glaberrima and the genotypes INGR21009 and INGR21091 were developed.

For sheath blight, five genotypes, namely 1C635695, 1C639794, 1C639795,
1C646827 and 1C650728 were registered and the details are given in the Table 2.
Out of these five genotypes, two accessions viz., Phougak (D82) and Wazuhophek
were the landraces. The list of the blast resistant genotypes is given in the Table 3.
Pi54 was the most common R gene, found in the blast resistant sources in India.
Pi54 is the third major R gene cloned from the rice landrace Tetep cloned
after Pib and Pit16 for blast resistance. The landraces and local genotypes viz.,
Kalanamak 3131, Phougak (D82), Akhanphou, Haosil Mah, Phoutum Mah,
Wainem, Mesa Tsuk and Meghalaya Lakang needs to be further investigated at
molecular level for the identification of diverse blast gene(s).

The minutes of the 53" Plant Germplasm Registration Committee (PGRC)
included five novel sources (INGR 24054-24058) of Brown Plant hopper (BPH)
resistance. The accessions, INGR 24056 and INGR 24057 carried resistance in the
genetic background of the elite rice variety IR64, while INGR24058 was developed
in the genetic background of the promising rice variety Improved Samba Mahsuri.


https://www.nature.com/articles/s41598-020-59027-x#ref-CR16

Table 1. List of the registered genotypes for bacterial leaf blight in rice

SN | Genotype IC No. INGR No | Year | Parentage Additional feature and gene(s)
1 Pusa 1460-01-32- | 1C522199 INGRO05002 | 2005 | Pusa 1460-01-32-6-7-67 Aroma and free from grain chalkiness
6-7-67 (IET-
18990)
2 Pusa 1601-05-46- | 1C0586017 | INGR10121 | 2010 | PRR78/Pusal460//*2PRR78 Basmati quality with strong aroma
1-1
3 | T3-2 1C0587407 | INGR11001 | 2011 | F6 Type3/PR106-P2//Type3//Type3-31-4-2-6-1 -
4 | T3-3 1C0587408 | INGR11002 | 2011 | 36-3-8-5-4 -
5 | T34 IC0587409 | INGR11003 | 2011 | 36-5-4-2-13 Semi dwarf with reduced height and good
cooking quality
6 | T35 1IC0587410 | INGR11004 | 2011 | 38-5-2-5 Semi dwarf with reduced height and good
cooking quality
7 RP Bio Patho-2 1C626002 INGR18001 | 2018 | Improved Samba Mahsuri x Tetep Broad-spectrum resistance for leaf blast (Pi54)
and bacterial blight (Xa21 & xal3)
AD (Bio) 09518 1C635011 INGR20002 | 2020 | ADT 43 x IRBB 60 Carries xab,xal3 and Xa21 gene(s)
IET17948 1C637546 INGR21007 | 2021 | PR106/IRBB62//2*PR106 xa5, xal3 and Xa2l gene pyramiding through
MAS into PR106
10 | PAU_CB28 1C637549 INGR21009 | 2021 | PR114/0. nivara IRGC81825//2*PR114 Oryzanivara acc.IRGC 81825 gene Xa38 on 4L
(PR114_Xa38)
11 | IET19339 1C637550 INGR21010 | 2021 | Pusad4/IET17948(PR106/IRBB62//2*PR106)//3*Pusad44 | Carries genes, xa5, xal3 and Xa21 pyramided
into cv. Pusa 44 through MAS
12 | Introgression 1C637547 INGR21091 | 2021 | Pusaa44/0O. glaberrima IRGC102600b//3*Pusa44 xad5 (t) from Oryza glaberrima accession
linellL 274 IRGC 102600b on 8L
13 | 1L 19101, FBL 1C650730 INGR23070 | 2023 | WGL14/Improved Samba Mahsuri//WGL 14/RP Bio Resistance to gall midge and blast
19101, FBL Patho-1///
19102, IL 19102, WGL 14/RP Patho-3//WGL 14/RP 5925-24////WGL
RP 6614-101, RP 14/RP 5925-23//
6614-102 WGL 14/IR 96321-1447-561-B-1///WGL 14/IR 81896-
96-B-B-195//
WGL 14/IR 74371-46-1-1-13//////WGL 14/Rathuheenati
14 | IL 19471, IET 1C650767 INGR23071 | 2023 | Krishna Hamsa / IRBB60 // Krishna Hamsa / Reproductive stage drought tolerance and
29834 RP Bio Patho 3///Krishna Hamsa/Tetep resistance to blast
16 | IR 129477-902- 1C648593 INGR23006 | 2023 | IRO9N538/IR 93312-30-101-20-3-66- Carries genes Xa4, BPH3, GM4, Pita. QTL
121-10-1-1 6//IR0O9N538/IR11L.101/// markers (AG9.1, gDTY3.1, qGY6.1, qGY10.1,

gNR4.1 and gNR5.1).




RO9N538/TADUKAN//IROIN538/RATHU
HEENATI/4/IRO9N538/

ABHAY A//IROIN538/IR BB 60 (IR 72920-1-44-
4)//IROIN538/

IR 94225-B-82-B//IRO9N538/IR 94226-B-177-
B/5/IR0O9N538/

WHD [S-75-1-127//IRO9N538/IR 96322-34-223-
B///IRO9N538/IR 91648-B-32-B

17

IR 129477-1629-
14-1-4-2

1C648595

INGR23008

2023

IRO9N538/IR 93312-30-101-20-3-66-
6//IRO9N538/IR11L101///
IRO9N538/TADUKAN//IR09N538/Rathu
Heenati//IRO9N538/Abhaya//

IRO9N538 /IR BB60(IR 72920-1-44-4)///IRO9IN538/IR
94225-B-82-B//

IRO9N538/IR 94226-B-177-B//IROIN538/WHD IS-75-
1-127//IR0O9N538/

IR 96322-34-223-B///IR0O9N538/IR 91648-B-32-B

Carries genes Xa4, xa5, Xa21, BPH3, Pi9, Pita.
QTL markers (AG9.1, gDTY3.1, gNR5.1,
gRHD1.1 and gEMML1.1).

18

IR 129477-1629-
210-4-4-4

1C648596

INGR23009

2023

IRO9N538/IR 93312-30-101-20-3-66-
6//IRO9N538/IR11L101///
IR09N538/Tadukan//IRO9N538/Rathu
Heenati//IR0O9N538/Abhaya//

IRO9N538/IRBB60 (IR 72920-1-44-4)///IRO9N538/IR
94225-B-82-B//

IRO9N538/IR 94226-B-177-B//IR09N538/WHD 1S-75-
1-127//IR09N538/

IR 96322-34-223-B///IR09N538/IR91648-B-32-B

Carries genes xa5, Xa2l, BPH3, Pita. QTL
markers (AG9.1, gDTY2.1, gDTY3.1, gNR5.1,
gRHD1.1 and gEMML1.1).

19

IR 129477-3343-
500-36-5-1

1C648597

INGR23010

2023

IRO9N538/IR 93312-30-101-20-3-66-
6//IR0O9N538/IR11L101///IRO9N538/
Tadukan//IRO9N538/Rathu
Heenati//IR09N538/Abhaya//IR09N538/

IRBB60 (IR 72920-1-44-4)///IRO9N538/IR 94225-B-82-
B//IRO9N538/

IR 94226-B-177-B/5/IRO9N538/WHD 1S-75-1-
127//IRO9N538/

IR 96322-34-223-B///[IR09N538/IR91648-B-32-B

Carries genes Xad+xab5+xal3 +GMA4+Pita.
QTL markers (AG9.1, gDTY3.1, gqRHD1.1 and
gEMM11.1).

20

IR 129477-4026-
249-15-1-2

1C648598

INGR23011

2023

IRO9N538/IR 93312-30-101-20-3-66-
6//IRO9N538/IR11L.101///

Carries genes Xa4, Xa2l, BPH3, GM4. QTL
markers  (AG9.1, @DTY3.1, ¢DTY12.],
gRHD1.1, gRHD5.1 and gEMM11.1)




IR0O9N538/Tadukan//IRO9N538/Rathu
Heenati//IR0O9N538/Abhaya//

IR0O9N538/ IRBB60 (IR 72920-1-44-4)///IRO9N538/IR
94225-B-82-B//

IRO9N538/IR 94226-B-177-B/5/IRO9N538/WHD 1S-75-
1-127//IRO9N538/

IR 96322-34-223-B///IR09N538/IR91648-B-32-B

21

IR 129477-4139-
439-1-1-2

1C648599

INGR23012

2023

IRO9N538/IR 93312-30-101-20-3-66-
6//IRO9N538/IR11L101///
IR0O9N538/Tadukan//IRO9N538/Rathu
Heenati//IR0O9N538/Abhaya//

IR0O9N538 /IR BB60(IR 72920-1-44-4)///IRO9N538/IR
94225-B-82-B//

IRO9N538/IR 94226-B-177-B//IRO9N538/WHD IS-75-
1-127//IR0O9N538/

IR 96322-34-223-B///IRO9N538/IR 91648-B-32-B

Carries genes Xa4, xab, Xa21, Pi9, Pita. QTL
markers (AG9.1, gDTY3.1, gDTY12.1 and
gEMM11.1).

22

IR 129477-4197-
209-2-2-2

1C648600

INGR23013

2023

IRO9N538/IR 93312-30-101-20-3-66-
6//IRO9N538/IR11L101///
IR09N538/Tadukan//IRO9N538/Rathu
Heenati//IR09N538/Abhaya//

IRO9N538 /IRBB 60 (IR 72920-1-44-4)///IRO9N538/IR
94225-B-82-B//

IRO9N538/IR 94226-B-177-B/5/IR09N538/WHD 1S-75-
1-127//IR09N538/

IR 96322-34-223-B///IR09N538/IR91648-B-32-B

Carries genes Xa4, xab, Xa21, Pita, Pita2. QTL
markers (AG9.1, gDTY3.1 and qNR5.1).

Table 2. Details of the rice germplasm registered for sheath blight

SN | Genotype IC No. INGR No Year | Parentage Additional feature
1 | ShB-1/SB-5 1C635695 INGR20080 | 2020 | EMS mutant of Samba Mahsuri Medium slender grain type
2 | Phougak (D82) 1C639794 INGR21093 | 2021 | landrace Resistance to neck and leaf blast
3 | Wazuhophek 1C639795 INGR21112 | 2021 | Landrace Low soil Phosphorous tolerance
4 | IL-3, DRR-BL-295-2 1C646827 INGR22105 | 2022 | PR114/O. nivara (105410)//3*PR114 Resistance for leaf and neck blast
1L19273, 19273, FBL Krishna Hamsa/Tetep//Krishna Hamsa/ Tolerance for sheath rot, leaf blast and neck
5 | 19273 1C650728 INGR23068 | 2023 | IR 96321-1447-561-B-1///Krishna Hamsa/IRBB 60 | blast diseases and drought tolerance




Table 3. Details of the rice accessions registered for blast disease

SN | Genotype IC No. INGR No Year Parentage Additional feature and gene(s)
PBNR87-8 (SUGANDHA) 1IC296687 | INGR98004 | 1998 PBN1 x LET 8573 Dwarf, non- lodging and iron -chlorosis tolerant
VSR-8 IC546941 | INGR06002 | 2006 P1395-97-3-1 Resistance for rice blast
UPR 2870-98-125 (IET 17544) | 1C553263 | INGR07024 | 2007 (UPR 2870-98-125)BG 132/UPRI New plant type with stiff strawand medium duration
95-141
4 Pusa 1602-06-24-5-45 1C0593847 | INGR12002 | 2012 PRR78/C101A51/*2 PRR78 Basmati quality restorer line with the gene Piz5
(improved version of PRR78)
5 Pusa 1603-06-11-4-19 1C0593848 | INGR12003 | 2012 PRR78/Tetep/*2 PRR78 Basmati quality restorer line with the gene Piz5
(improved version of PRR78)
6 Kalanamak 3131 IC567649 | INGR08009 | 2008 Landrace Resistant to leaf and neck blast
7 RCM-23 1C0584772 | INGR10153 | 2010 MC-34-7-21-15-58-49 Resistance to neck blast
8 NMSM-2; DRR-BL-150; DRR- | 1C0611701 | INGR15001 | 2015 PR114 / O glaberrima Resistance for leaf and neck blast
BL-150-2; DRR-BL-150/1; (102526)//*3*PR114
DRR-BL-150/2
9 NMSM-1; DRR-BL-31; DRR- 1C0611702 | INGR15002 | 2015 PR114 / O glumaepatula Resistance for leaf and neck blast
BL-31-1; DRR-BL-31-2 (104387)//2*PR114
10 RP Bio Patho-2 1C626002 | INGR18001 | 2018 Improved Samba Mahsuri x Tetep Carries (Pi54) and bacterial blight (Xa2l & xal3),
moderately resistance for sheath blight, sheath rot and
brown spot
11 1C121865 IC121865 | INGR19037 | 2019 NA Resistant to blast disease
12 1C199562 1IC199562 | INGR19038 | 2019 NA Resistant to blast disease
13 | Phougak (D82) IC639794 | INGR21093 | 2021 Landrace Tolerance to sheath blight
14 CRR747-12-3-B (IET26337) 1C640651 INGR21114 | 2021 Vandana*4/ C101A51//1IR84984- Drought tolerance
83-15-862-B
15 Moirang-Phou Khokngangbi - INGR22101 | 2022 Landrace Long bold grains
16 IL-3, DRR-BL-295-2 1C646827 | INGR22105 | 2022 PR114/O. nivara Tolerance for sheath blight
(105410)//3*PR114
17 | Akhanphou IC352909 | INGR22111 | 2022 Akhanphou Leaf and Neck and blast resistance
18 Haosil Mah IC647170 | INGR22112 | 2022 Haosil Mah Leaf and Neck and blast resistance
19 Phoutum Mah 1IC0647171 | INGR22113 | 2022 Phoutum Mah Leaf and Neck and blast resistance
20 | Wainem IC647172 | INGR22114 | 2022 Wainem Leaf and Neck and blast resistance
21 Mesa Tsuk IC647174 | INGR22115 | 2022 Mesa Tsuk Leaf and Neck and blast resistance

10




22

Meghalaya Lakang; RCMR-13

1C648583

INGR23001

2023

Meghalaya Lakang

Leaf and Neck and blast resistance

23

1L19273, 19273, FBL 19273

1C650728

INGR23068

2023

Krishna Hamsa/Tetep//Krishna
Hamsa/IR 96321-1447-561-B-
1///Krishna Hamsa/IRBB 60

Tolerant to sheath blight, sheath rot, RTD, leaf and neck
blast and drought tolerance

24

IL 19101, FBL 19101, FBL
19102, IL 19102, RP 6614-101,
RP 6614-102

1C650730

INGR23070

2023

WGL14/Improved Samba
Mahsuri//WGL 14/RP Bio Patho-
1///WGL 14/RP Patho-3//WGL
14/RP 5925-24////WGL 14/RP
5925-23//WGL 14/IR 96321-1447-
561-B-1///WGL 14/IR 81896-96-B-
B-195//WGL 14/IR 74371-46-1-1-
13//1///WGL 14/Rathuheenati

Resistance to gall midge and bacterial leaf blight

25

IL 19471, IET 29834

1C650767

INGR23071

2023

Krishna Hamsa / IRBB60 //
Krishna Hamsa / RP Bio Patho
3//IKrishna Hamsa/Tetep

Reproductive stage drought tolerance and resistance for
bacterial leaf blight
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CRR751-1-12- B-B (IET 28033)

1C650731

INGR23073

2023

IR 64 Sub1*4 / IR 88287-367-B-B

Tolerance to reproductive stage drought stress and
submergence
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Abiotic stress tolerance:

A total of 41 genotypes were registered for abiotic stress tolerance including,
drought (18), heat (02), salinity (05), alkalinity (02) and submergence conditions
(14). The details of the abiotic stress tolerance genotypes are given in Table 4.
After perusal of the data, it was observed that the major source for drought
tolerance were landraces, namely Brahman Nakhi (DPS-3), Sal kaiin (PB-78),
Kalakeri, AC43012 (Chariesid), AC43025 (Dudha Charisda), AC43037
(Gurum), CHERAY| POKKALI (AC 39416A), while two genotypes, IC330611
and 1C330470 were developed from the wild rice germplasm lines.

The most commonly used released variety as drought tolerance source was
Nagina22. For heat and alkalinity tolerance two genotypes each, namely GQ25
and RP6338-9; CSR47 and CSR51, respectively were registered. For salinity
tolerance, two genotypes, Nona and Kalanamak3119 were local genotypes, while
three accessions, RP5593-83-12-3-1 (MTP-1)/IET26168, CSAR 7-9-2020 (IET
29356) and MCM109 were developed adopting breeding methods.

For submergence tolerance, 14 genotypes have been registered with the
Bureau, out of which 13 genotypes were either landraces or local germplasm lines
(Table 4). While one genotype, MTU1184 was developed through breeding
strategies. Submergence tolerance sources, namely FR13A and FR43B are Indian
varieties collected from the state of Odisha. These sources were pure line
selections from the traditional genotypes, Dhalputtia and Bhetnasia, respectively.
FR13Ais the widely utilized submergence tolerant genetic resource for molecular
studies and subsequently mapping and cloning of the SUB1 gene.
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Quality traits:

A total of 13 genotypes were registered for rice quality traits. The details of the
genotypes are presented in the Table 5. The quality traits targeted were grain
protein, zinc (Zn), iron (Fe), amylose contents and low glycaemic index. The
genotype Karuppunel was reported with zinc content of 41.05 ppm, while the
landrace Kataribhog was registered for low glycaemic index of 45.7. The
genotype 1C0597237 (selection from landrace Minatik Charang) was reported
with the grain protein content ranging 12-14%. The landrace Chittimuthyalu was
registered for high grain zinc content and aromatic short grains, whereas the
landrace Bindli (AC33015) was having low phytic acid and high grain zinc
content.
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Cytoplasmic male sterility and fertility restoration:

For cytoplasmic sterility and fertility restoration 19 and 13 registrations were
made with the Bureau (Table 6). These CMS germplasm lines were mostly in the
basmati genetic background. Two CMS lines, DMS3A and DMS4A were
developed through wild rice relatives, namely O. nivara and O. rufipogon. The
CMS source, IR58025A, V20A, COMS9A and PMS11A were the commonly
used CMS sources with the elite varieties like, Pusa Basmatil, Indrayani, ADT
43 and RTN24. While for fertility restoration, the varieties, namely Swarna,
PRR78 and Pusa44 were commonly used.
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Table 4. Details of abiotic stress tolerant registered genotypes in rice

Hamsa / RP Bio Patho 3///Krishna
Hamsa/Tetep

SN ‘ Genotype ‘ I1C No. | INGR No | Year | Parentage Salient features
Drought tolerance
1 Brahman Nakhi (DPS-3) 1C0380753 | INGR10150 | 2010 Landrace Vegetative stage drought tolerance
2 Sal kaiin (PB-78) 1C0256590 | INGR10151 | 2010 Landrace Vegetative stage drought tolerance
3 CR-143-2-2 1C0513420 | INGR17019 | 2017 Bala x Lalnakanda 41 Tolerant at vegetative and reproductive stages
4 CHERAY1 POKKALI 1IC413644 | INGR19004 | 2019 Introduction and Selection Tolerant to combined stress of drought and salinity
(AC 39416A)
5 NH219 1C632074 | INGR19039 | 2019 Nagina22 Drought and heat tolerant
(RP Bio 5477-NH219)
6 NH162 1C632599 | INGR19040 | 2019 Nagina22 Seed hull dark and slender grains
(RP Bio 5477-NH162)
7 AC 42997 IC576152 | INGR21002 | 2021 Germplasm line Vegetative stage drought tolerance with high water use
efficiency.
8 IC330611 IC330611 | INGR21003 | 2021 Wild rice Vegetative stage drought tolerance
9 1C330470 IC330470 | INGR21004 | 2021 Wild rice germplasm Vegetative stage drought tolerance
10 CRR747-12-3-B IC640651 | INGR21114 | 2021 Vandana*4/ C101A51//1R84984-83- Resistant to blast disease.
(IET26337) 15-862-B
11 RR 433-2-1 (IET 19252) IC560851 | INGR21178 | 2021 IRAT 112/ Ananda Suitable for rainfed direct seeded upland conditions and
early maturing (95-100 days)
12 Kalakeri 1C0640883 | INGR21179 | 2021 Landrace Phosphorus starvation tolerant
13 AC43012 (Chariesid) 1C0645856 | INGR22108 | 2022 Landrace Vegetative stage drought tolerance with high water use
efficiency
14 AC43025 1C0645857 | INGR22109 | 2022 Landrace Vegetative stage drought tolerance, high ROS
(Dudha Charisda) scavenging activity, high WUE and tolerant to
submergence and salinity stress
15 AC43037 (Gurum) 1C0645858 | INGR22110 | 2022 Landrace Vegetative stage drought and salinity tolerance, low
stomatal density and high WUE
16 1L19273, 19273, FBL IC650728 | INGR23068 | 2023 Krishna Hamsa/Tetep//Krishna Multiple tolerance to sheath blight, sheath rot, RTD and
19273 Hamsa/IR 96321-1447-561-B- blast diseases
1///Krishna Hamsa/IRBB 60
17 IL 19471, IET 29834 IC650767 | INGR23071 | 2023 Krishna Hamsa / IRBB60 // Krishna Reproductive stage drought tolerance and resistance for

blast and bacterial blight
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18 CRR751-1-12- B-B IC650731 | INGR23073 | 2023 IR 64 Sub1*4 / IR 88287-367-B-B Reproductive stage drought tolerance and submergence
(IET 28033) tolerance with resistance for blast disease

Heat tolerance

1 GQ-25 1C0599273 | INGR20001 | 2020 SAMBA MAHSURI x SC 5126-3-2-4 | High temperature tolerance

2 RP6338-9 1IC643971 | INGR22065 | 2022 KMR-3R*2// Nagina22 High coefficient of non-photochemical Quenching (qN)

under heat stress

Salinity tolerance

1 Nona 1IC296799 | INGR01020 | 2001 Collection From Rangat, N Andaman Tolerant to salinity and iron toxicity

2 Kalanamak 3119 IC567648 | INGR08008 | 2008 Landrace Salinity tolerance

3 RP5593-83-12-3-1 (MTP- | 1C645772 | INGR22102 | 2022 MTU1010 x Nagina22 High nutrient (NPK) uptake
1)/IET26168

4 CSAR 7-9-2020 (IET IC648979 | INGR23016 | 2023 BC 3-7-9 (CST7-1/IRGC- Tolerance against soil sodicity
29356) 69861//Pusa-1601)

5 MCM 109 1IC635486 | INGR23072 | 2023 MTU 2716/BPT 5204 Salt tolerance (EC-5 to 11.95ds/m)

Alkalinity tolerance

1 CSR 47 (CSR 2K 232) 1C639318 | INGR17068 | 2017 Jaya/CSR 13 Tolerant to alkalinity stresses up to pH 9.9

2 CSR51 (Bulk212) 1C0619319 | INGR19001 | 2019 CSR23/CSR 27 Tolerant to alkalinity stresses up to pH 9.9 and salinity

stresses up to ECe 10.0 dS/m with long slender grain

Submergence tolerance

1 PD 27 (Khoda) 1C283020 | INGR04001 2004 Landrace from Odisha Tolerant to complete submergence
CRRI AccNo. 36470

2 Khadara (PD 33) 1C283026 | INGR08108 2008 Landrace Tolerant to complete submergence

3 Atrianga (RM 5/232) 1C258997 | INGR08109 2008 Landrace Tolerant to complete submergence

4 Kalaputia (PCP-01) IC39575 | INGR08110 2008 Landrace Tolerant to complete submergence

5 Gangasiuli (PB-265) IC256777 | INGR08111 2008 Landrace Tolerant to complete submergence

6 Mahulata (PB-294) 1C256806 | INGR08112 2008 Landrace Tolerant to complete submergence

7 Kusuma (PD 75) 1C283068 | INGR08113 2008 Landrace Tolerant to complete submergence

8 Medina pore (RMS/AK- 1C0258990 | INGR10147 2010 Wide compatible local Tolerant for complete submergence up to 10 days only
225

9 And)ekarma (JBS-420) 1C0256801 | INGR10148 2010 Landrace Tolerant to complete submergence

10 Champakali 1C0258830 | INGR10149 2010 Wide compatible local Tolerant to complete submergence

11 AC-42087, Kalaketki 1C0575273 | INGR14026 2014 Landrace Odisha Submergence tolerance (20 days)

(JRS-4)
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12 Dular 1C646829 | INGR22107 2022 Landrace Tolerant to submergence with high anaerobic
germination potential
13 Black Gora (1C0640862); 1C0640862 | INGR23004 2023 Black Gora Tolerant to submergence with high anaerobic
NPM/SR4 germination potential
14 MTU 1184 IC648601 | INGR23014 | 2023 PLA 1100/BM 71 Submergence tolerance

Table 5. List of registered genotypes for rice quality traits

SN | Genotype IC No. INGR No Year Parentage Salient features
1 | Saru Chakuwa IC342359 | INGR02016 2002 Local collection from Assam Long bold grain, low to intermediate alkali spreading value and
intermediate amylose content
2 Misimi Chakuwa 1IC342367 | INGR02018 2002 Local collection from Assam Red Kernel with low amylose content
3 IET 24784 1C619227 | INGR17067 2017 RP 5866-Agami Rich in zinc content
(RP 5866-Agami)
4 IET23814 IC635010 | INGR20003 2020 Madhukar/ Swarna High zinc in grains and purple leaves
(RPBI05478-185M)
5 | Karuppunel IC637545 | INGR21006 2021 Karuppunel collection High grain zinc content 41.05 ppm
6 1C0597237 1C0597237 | INGR21092 2021 Pure line selection from High grain protein content (12-14%)
landrace Minatik Charang
7 Kataribhog (Non- 1IC640647 | INGR21113 2021 Land Race Low glycaemic Index Content (45.72)
Basmati Aromatic Rice)
8 IET25443 (RP 4993- 1IC640649 | INGR21118 2021 BPT 5204 x Chittimuthyalu Zn (22.6 ppm) and Fe (33.6) ppm in polished rice grain
300-22-18-1-4-1)
9 | Chittimuthyalu 1C426273 | INGR22064 2022 Landrace Zn (>24 ppm) content in polished rice and aromatic short grains
10 | Bindli (AC33015) - IC- | 1C0642852 | INGR22066 2022 Landrace Low phytic acid in grain (0.83g/100g) and high Zn (59.1 ppm)
0642852
11 | BPT 2848 (IET 28692) IC645766 | INGR22100 2022 RP Bio 226*1/IRGC48493 High protein content (10.5%) in polished rice
12 | IET29482 (RP6211- IC650732 | INGR23074 2023 PR116 x Ranbir Basmati High grain Zn content (28.22ppm) and high Protein content
PR/RIL-Q181) (8.08%) in polished rice grain
13 | IET29484 (RP6204- IC650734 | INGR23075 2023 MTU1010 x BR 2655 High grain Zn content (24.32ppm) in polished rice grain
MB/RIL-J159)
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Table 6. List of CMS, Maintainer and fertility restorer lines in rice

SN ‘ Genotype | IC No. | INGR No | Year | Parentage Salient features
CMS lines
1 | Pusa3A&3B 1C296763 INGR00004 | 2000 (IR58025- Ax Pusa Basmati - CMS with basmati quality
(1C471849) 1)x Pusa Basmati -1
2 | Pusa5A & 5B 1C296764 INGR00005 | 2000 Pusa -21-1-1-2 as recurrent CMS with different genetic back ground
(1C471850) parent
3 | Pusa4A & 4B 1C296800 INGR01021 | 2001 IR 58025A/LET 10649 CMS with basmati quality
(1C471851)
4 | DRR-2A&2B 1C296532 INGR03039 | 2003 V20A/RNR 18953/RNR18953 CMS in different genetic back ground
(1C296540)
5 | DRR-3A & 3B 1C296533 INGR03030 | 2003 V20A/IET 9792/ C IET 9792*8 | CMS in different genetic back ground
(1C296541)
6 | DMS -4A (RPMS1-4), | 1C296572 INGR03048 | 2003 Oryza rufipogon (VNI) x PMS CMS from Oryza rufipogon
DMS-4B (1C296579) 2B/ PMS 2B
7 | DMS- 3A (RPMS4), 1C296580 INGR0O3049 | 2003 Oryza nivara (DRW 21018)x IR | CMS from Oryza nivara
DMS -3B (1C296581) 66//IR66
8 | BF/CMS-5-1eB 1C524011 INGR0O6047 | 2006 IR 58025B/Ir 91-1591-3 Maintainer for WA type CMS line with elongated uppermost
internode
9 | DRR4A & 4B 1C569482 & INGR09077 | 2009 A Line (IR 58025A/MI 15-1-8- | CMS with higher rate of stigma exsertion and semi dwarf
1C569483 1-3)* 6MI 15-1-8-1-3 and B stature
Line (PMS-2B x 9601)--> Ml
15-1-8-1-3
10 | DRR5A & 5B 1C569484 & INGR09078 | 2009 A Line (IR 68897A/MI 15-4-3- | CMS with medium maturity and high rate of stigma exsertion
1C569485 1-1-4)* 6MI 15-4-3-1-1-4 and B
Line (PMS-2B x 9601)--> Ml
15-4-3-1-1-4
11 | DRR9A & 9B 1C569486 & INGR09079 | 2009 A Line (IR 68898A/MI 15-1- CMS with medium maturity group, higher rate of stigma
1C569487 10-1-1)* 6MI 15-1-10-1-1 and exsertion and intermediate amylose content
B Line & 1C569487 (PMS-2B x
9601)--> MI 5-1-10-1-1
12 | DRR10A & 10B 1C569488 & INGR09080 | 2009 A Line (IR 58025A/MI 15-7-8- | CMS with medium maturity group, semi dwarf plant type and
1C569489 4-1-5) and B Line ([MS- medium slender grains
2B/9601)-->M-15-7-8-4-1-5
13 | KITCMS 1A &B 1C0586815 INGR10116 | 2010 IR-68888A x RTN-24 CGMS line
14 | KITCMS 2A &B 1C0586816 INGR10117 | 2010 COMS 9A x IR-22896-225 CGMS line
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15 | KITCMS 3A &B 1C0586817 INGR10118 | 2010 PMS-11A x Indrayani CGMS line
16 | KITCMS 4A &B 1C0586818 INGR10119 | 2010 IR-68897 x RDN-93-1-3 CGMS line
17 | KITCMS 7A &B 1C0586820 INGR10120 | 2010 IR-68886A x Indrayani. CGMS line
18 | COMS 14A & COMS | IC0612955 & | INGR17020 | 2017 IR 69616A / ADT 43 Medium slender grain type and good cooking quality
14B 1C0612956
19 | COMS 24A & COMS | IC0612957 & | INGR17021 | 2017 IR79156A/CB 97036 Long slender grain type
24B 1C0612958
Fertility restorer lines
1 | RPHR-2 1C569490 INGR09081 | 2009 (Swarna x 9314)--> SC5 2-2-1- | Japonica plant type with long and heavy panicles and dark
2-1-2 green thick leaves
2 | RPHR-12 1C569491 INGR09082 | 2009 (Swarna x 9314)--> SC5 12-3- Tropical japonica plant type with sturdy clum, dark green and
1-4-6(EPLT-104) thick leaves
3 | RPHR-517 1C569492 INGR09083 | 2009 (RPHR-1005 x IR24)--> Medium slender grain type, tall stature with high heterotic
RPHR517-1-6-8-3-2 potential
RPHR-619 1C569493 INGR09084 | 2009 (BR 837-35 x SC5 23-3-4-2) Tall stature, intermediate plant type with synchronous tillering
5 | RPHR-1005 1C569494 INGR09085 | 2009 (BPT 5204 x SC5 126-3-2-4) Good combining ability, short slender grain, lower panicle
position and prominent top leaves
RPHR-1096 1C569495 INGR09086 | 2009 (BR 827-35 x SC5 21-1-2-1-4) Purple basal leaf sheath and purple apiculus
7 | Pusa 1602-06-24-5-45 | 1C0593847 INGR12002 | 2012 PRR78/C101A51/*2 PRR78 Basmati quality restorer line with the gene Piz-5 for resistance
to blast disease
8 | Pusa 1603-06-11-4-19 | 1C0593848 INGR12003 | 2012 PRR78/Tetep/*2 PRR78 Basmati quality restorer line with the gene Piz-5 for resistance
to blast disease
9 | Pusa 1601-05-46-1-1 1C0586017 INGR10121 | 2010 PRR78/Pusal460//*2PRR78 Strong aroma and resistance to bacterial blight
10 | Pusa 1601-05-46-5-3 1C0586018 INGR10122 | 2010 PRR78/Pusal460//*2 PRR78 Strong aroma and resistance to bacterial blight
11 | Pusa Rice Restorer 402 | 1C637551 INGR21012 | 2021 Pusa 44/NPT5 Tropical japonica based NPT line, which is a restorer of WA
(PRR 402) cytoplasm possessing the restorer gene Rf4
12 | RP6368 1C651966 INGR24001 | 2024 IBL57 x IRGC66651 Wide compatible restorer
13 | RP6367 1C651967 INGR24002 | 2024 RPHR1096 x IRGC66755 Wide compatible restorer
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Nutrient use efficiency:

A total of six germplasm accessions were found for nutrient use efficiency,
mainly for phosphorous and nitrogen use efficiencies (Table 7). The genotypes,
IET9691 and NH686 were registered for high phosphorous use efficiency, while
the genotypes with INGR nos. 22067, 23002, 23076 and 23077 were approved
for high nitrogen use efficiency.

Table 7. List of rice genotypes with higher input use efficiency

SN | Genotype IC No. INGR No Year | Parentage Salient features
1 IET 9691 IC569481 | INGR09071 | 2009 | RP 2235-48-54-6 High phosphorous use
(IR50/Phalguna) efficiency with mid-early
duration
2 | NH686 (RP 1C626284 | INGR18003 | 2018 | Nagina22 Tolerant to low
Bio 5477- Phosphorous and early
NH686) maturity
3 | RP6252- IC645776 | INGR22067 | 2022 | BPT5204 x High nitrogen use
BV/RIL/1705 Vardhan efficiency
4 | RP6253-MV2 | 1C648978 | INGR23002 | 2023 | Varadhan x High nitrogen use
MTU1010 efficiency
5 | RP6257-SJ3 | 1C650733 | INGR23076 | 2023 | Sampada x Jaya High nitrogen use
efficiency
6 RP6252- IC650735 | INGR23077 | 2023 | BPT5204 x High nitrogen use
BV/RIL/1689 Varadhan efficiency
(CNN1)
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Agro-botanic traits:

For agro-botanic traits like early maturity, plant height, tillering capacity, grain
characters etc. 60 genotypes have been registered. The list of rice genotypes
having dwarf plant stature and early maturity has been compiled in the Table 8.

Table 8. Rice genotypes registered for short plant stature and earliness

SN \ Genotype \ IC No. \ INGR No \ Year \ Parentage
Dwarf
1 | PBNR87-8 (SUGANDHA) | 1C296687 | INGR98004 | 1998 | PBN1 x LET 8573
2 | GAURYV, Basmati A- 54 1C296713 | INGR98032 | 1998 | Basmati-370
Tainan -3 Mutant /Basmati
3 | PNR 519 (IET) 1C296757 | INGR99035 | 1999 | 370/PNR 417-3
RP-3135-97-1-11-5, PR 109/
4 | RP-3135-97-1-11-5 1C296643 | INGR04002 | 2004 | Pakistan Basmati (IIET 15833)
5 | Pusa 1509-03-1-7-2 1C0593942 | INGR12004 | 2012 | Pusa 1301/Pusa Basmati 1121
Early maturity
6 | GAURV, Basmati A- 54 1IC296713 | INGR98032 | 1998 | Basmati-370
7 | Jaldi Dhan 8 (IET11405) 1C296825 | INGR01046 | 2001 | Dular x Nagina 22 (PNR 550-1-2)
8 | Pusa 1509-03-1-7-2 1C0593942 | INGR12004 | 2012 | Pusa 1301/Pusa Basmati 1121
NH686 (RP Bio 5477-
9 | NH686) 1C626284 | INGR18003 | 2018 | NAGINA22
10 | CRR 363-36 (IET19251) 1IC640650 | INGR21177 | 2021 | Gaurav/ Kalinga IlI
11 | RR 433-2-1 (IET 19252) IC560851 | INGR21178 | 2021 | IRAT 112/ Annada
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Rice explorations:

The Bureau conducts plant explorations to capture and conserve plant bio-
diversity and to save the valuable germplasm, especially crop wild relatives
(CWR), landraces, primitive trait specific materials. These materials are highly
useful for crop improvement programs as these possess diverse gene(s) and
alleles adapted for specific traits, especially climate resilience, abiotic and biotic
stresses tolerance over the years. It has been reported that nearly 38330 rice
accessions have been collected during explorations and conserved in the gene
bank. The details of some of the explored rice materials are presented in the Table
9 for increasing utilization and awareness:

Table 9. Details of some explored rice germplasm accessions

SN | Genotype Accession Area Trait Year Type
identity

1 | Kadubatha 336282 Karnataka Tolerant to marshy 1999 wild
situation

2 | China malt 256519 Odisha Drought tolerant 1999 Landrace

3 | Jada 256546 Odisha Good for cooking 1999 Landrace
and popped rice

4 | Shika 256547 Odisha Good for popped 1999 Landrace
and puffed rice

5 | Telsara 256565 Odisha Good for popped 1999 Landrace
and puffed rice

6 | Jupjhupa 256595 Odisha Good for popped 1999 Landrace
and puffed rice

7 Megha Badal 256616 Odisha Strong culm and 1999 Landrace
flood tolerant

8 | Kurso Dhan 264228 Chhattisgarh Red rice with good 2000 Landrace
taste

9 | Goda Dhan 265790 Jharkhand Less water 2000 Landrace
requiring

10 | Futiu 330699 Gujarat Heat tolerant 2001 Landrace

23




SN | Genotype Accession Area Trait Year Type
identity

11 | Raghusal Dhan 392339 Jharkhand Very good taste 2003 Landrace

12 | Nania 394614 Assam Soft rice 2003 Landrace

13 | Koimuri 394866 Assam Good for puffed 2003 Landrace
rice

14 | Monpia Sali 395014 Assam Good for puffed 2003 Landrace
rice

15 | Aan 397128 | Arunachal Pradesh | Good quality and 2003 Landrace
taste

16 | Lalchukkudu 426237 Andhra Pradesh Low nutrient 2003 Landrace
requiring

17 | Batta cludi 430550 Andhra Pradesh Bold seeded 2004 Landrace
suitable for dry
seeding

18 | Kafalsar Dhan 444251 Uttarakhand After dehusking can 2004 Landrace
be eaten as raw

19 | Bhatua Dhan 444253 Uttarakhand Butter like taste 2004 Landrace

20 | Navara 520296 Kerala Medicinal 2004 Landrace
properties

21 | Pakhoria 545120 Assam Used for making 2006 Landrace
beer and cake

22 | Lal dhan 548679 Uttarakhand Cold tolerant 2006 Landrace

23 | Lal Sathi 548707 Uttarakhand Very good in taste 2006 Landrace

24 | Bakulia 548712 Uttarakhand Hardy in nature and 2006 Landrace
used for prasad

25 | Dariakhali 558252 Assam Climate resilience 2007 Landrace

26 | Gurundpakhi 558266 Assam Very good taste 2007 Landrace

27 | Kholiabahu 558291 Assam Climate resilience 2007 Landrace

28 | Onurinellu 565487 Kerala Medicinal 2008 Landrace
properties

29 | Kala nalenu 587732 Uttarakhand Awnless 2010 Landrace

30 | Binni dhan - West Bengal Aromatic 2012-13 Landrace

31 | Chini Sakkar - West Bengal Aromatic 2012-13 Landrace

32 | Kalonunia - West Bengal Aromatic 2012-13 Landrace

33 | Purnima - West Bengal Aromatic 2012-13 Landrace

34 | Desi Mansuri - West Bengal Aromatic 2012-13 Landrace

35 | Kala mogha - West Bengal Aromatic 2012-13 Landrace

36 | Tuliapanji - West Bengal Aromatic 2012-13 Landrace

37 | Chini atap - West Bengal Aromatic 2012-13 Landrace

38 | Jeera sail - West Bengal Aromatic 2012-13 Landrace

39 | Kanakchur - West Bengal Aromatic 2012-13 Landrace

40 | Magur sail - West Bengal Aromatic 2012-13 Landrace

41 | Chawri dhan - Uttarakhand Abiotic stress - Landrace
tolerance

42 | O. nivara - Assam Resistance for - CWR

(Bao Dhan) RGSV and RTV
43 | O.rufipogon - Assam Biotic stress - CWR
(Bao Dhan) resistance
44 | Varappukku 619228 Tamil Nadu Landrace 2016 Landrace
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daicchan
45 | Harkul 619253 West Bengal Low phytic acid 2016 Landrace
46 | Sainger 622642 Eastern Uttar Submergence 2018 Landrace
Pradesh tolerance
47 | Mansada 623258 Eastern Uttar Submergence 2018 Landrace
Pradesh tolerance
48 | Bhainsa lot 623259 Eastern Uttar Submergence 2018 Landrace
Pradesh tolerance
49 | Zadan 622648 Eastern Uttar Submergence 2018 Landrace
Pradesh tolerance
50 | Mehi 622649 Eastern Uttar Submergence 2018 Landrace
Pradesh tolerance
51 | Karangi 622650 Eastern Uttar Submergence 2018 Landrace
Pradesh tolerance
52 | Anjani 623263 Eastern Uttar Aromatic 2018 Landrace
Pradesh
53 | Kalanamak 623264 Eastern Uttar Aromatic 2018 Landrace
Pradesh
54 | Dhaniadhan 622653 Eastern Uttar Aromatic 2018 Landrace
Pradesh
55 | Karangi 623265 Eastern Uttar Lodging resistance 2018 Landrace
Pradesh
56 | Santokhia 623268 Eastern Uttar Lodging resistance 2018 Landrace
Pradesh
57 | Madhukar 623269 Eastern Uttar Lodging resistance 2018 Landrace
Pradesh
58 | Ghar bharanva 622661 Eastern Uttar Lodging resistance 2018 Landrace
Pradesh
59 | Gadaria 622662 Eastern Uttar Medicinal rice 2018 Landrace
Pradesh
60 | Seeraga samba 632697 Tamil Nadu Small seeded, 2019 Landrace
aromatic landrace
61 | Vellai nel - Tamil Nadu Red colour long 2019 Landrace
duration
62 | Kuzhiyadichan 632698 Tamil Nadu Drought tolerant 2019 Landrace
63 | Kattuyanam - Tamil Nadu Very tall 2019 Landrace
64 | Karrupu kavuni | 632700 Tamil Nadu Black colour kernel 2019 Landrace
65 | Mattaikari 632702 Tamil Nadu Red colour kernel 2019 Landrace
66 | Dudh Malai 633921 Gujarat Good for kheer 2019 Landrace
67 | Lal kada - Gujarat Rich in Iron & Zinc 2019 Landrace
68 | Desi dangi 633925 Gujarat Good for fodder 2019 Landrace
and long panicles
69 | Oryza 641181 Andaman& Wild relative 2020 Wwild
meyeriana var. Nicobar
indandamanica
70 | Kala Joha 638736 Assam Scented rice for 2020 Landrace
pulao
71 | Beroin maimin 639333 Assam Used in preparation 2020 Landrace

of local beverage
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Year

Type

called ‘Arak and
pain reliever

72

Kreba

646478

Arunachal Pradesh

Used in preparation
of local beverage
(Yuu)

2021

Landrace

73

Saati

646506

Bihar

Chat puja and
religious
importance

2021

Landrace

74

Ananti

646508

Bihar

Used for puffed rice

2021

Landrace

75

Katrani dhan

648780

Bihar

Used for chevda
and kheer

2022

Landrace

76

Maimi Nokha

Tripura

Decoction/Rice
water used for
treating  jaundice
and removal of
stone

2023

Landrace

26




syfasT sner:

T | e (ATt T ATerd FohAT AT §, AT W ST a HE S, TTarell
T, AR FEaY, Hg TET a1 & [T ITLHAT, GeH U qeai § A0
HATST ST TAATE AATATAA STE [T T ST FETT T FHiST TATET o0l SAALTRAT
2| TRferd ST | qATerd grar g o, &T9 & STl Xedarl &7 over § o
T T FTRT SATEH ATTIARAT g FAMF I =40 U AL T TFT GATHT 6| TIUF
T ITANT TAAT TH ITHT 3T AT, & forw srfgd i 9rae sager A
e FA I SATATH (9g BT ThaT g1 THeh STl T4<h, ST TTHET 3T AT Tohet 1Rl
T FHTALT T § 7 TATT 97 31T ST G 6 AT H Tgeaqur et 94T
T 2l

Future thrust:

Several traits have been targeted in rice but the characters like low glycaemic
index, resistant starch, dietary fibre, suitability for direct dry seeding, micro-
nutrient dense grains coupled with climatic resilience needs further upscaling and
concrete efforts. The inclusion of wild relatives is largely lacking and less
reflected in the compiled data, which are true treasure of hidden traits. Input use
efficiency, especially water and nitrogen can be further another area(s) for unique
rice germplasm development. Further, integration of genomic tools and modern
cutting edge technologies can play a crucial role in novel allele and gene mining
in rice.
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