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Identification and Evaluation of Rice Landraces
in Anhui Province, China
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Abstract: By taking the opportunity of the Third National General Survey and Collection Action of Crop
Germplasm Resources, rice landraces were investigated and collected from different counties and cities in Anhui
province, P.R. China. A total of 82 rice germplasms were collected and subjected for investigating their
agronomic traits, rice blast resistance and grain quality. The results showed that rice landraces with glutinous or
colored grain were abundant (glutinous rice: 56.1% of this collection; black or red rice: 34.2%). Thirty-four
landraces represented good agronomic traits such as longer panicle length, high grain number per panicle, high
seed setting rate and high 1000-grain weight, 17 landraces showing excellent blast resistance and 6 landraces
showing high grain quality. Furthermore, these genotypes of rice blast, chalkiness and fragrance in these
excellent rice landraces were genotyped by functional markers. As a result, a few of landraces including Daoba,
Jiagouxiangdao, Sanlicun, Zhuanghonggongmi, Lujiangxiaohongdao-1 and Changlinuodao were identified
simultaneously showing good rice quality, blast resistance and yield traits. The elite landraces provided material
basis for breeding new high-yield, high-quality and disease-resistant rice varieties.
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A : Field identification of rice landraces; B-D: Classification of rice landraces
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Fig.1 Rice landraces identification and classification in Anhui province
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Table 1 Excellent rice landraces for agronomic traits

Seed setting rate

Thousand grain weight
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Fig.2 Distribution of main agronomic traits in rice landraces
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Code Collection code Name of germplasm Main agronomic traits Origin
1 P341723008 IEVAN TR (292 ¢) HHE
2 P341302054 Je I AT (96.7%) e T
3 P341225003 W IR 455K (95.3%) B
4 P341124007 INELRR A (93.7%) Exiie=
5 P340828036 JFRFEH A IEA(93.2%) RIEYIERES
6 P340825013 PNiEYi 25 S%(94.7%) pNUiR=
7 P340825002 LUK 255 (94.4%) iRz
8 P340825001 HAhG TR A (29.1 em) K&
9 P340824105 =k 25 5%(93.9%) T
10 P340824104 JFRHII Rk Z (253 47) e
11 P340824087 PN R HA(29.1 em) (TR (324 g) . Wil

AT (94.4%)

12 P340824011 21 1 A AT (95.2%) LT
13 P340122038 AR FERK K (30.9 em) R (298 #7) fEARE
14 2020341038 R 81-2 TR (30.2 g) R4S SEH(93.2%) M H
15 2020341047 R TR (29.0 em) A5 (94.5%) a2 25
16 2020342032 [N FERE 2 (251 K0) IEIR=Y
17 2020342154 | Sopignw it TR % 2 (264 i) RIEIIREY
18 P340223531 VKA THRIE/N(14.8 g) 45 S24(95.0%) (o=
19 P340722003 Ik A TEA(96.5%) NGR=S
20 P341226020 LT TR % 22 (300 1) b=
21 P341226021 Z e KK (28.0 cm) FEKIELZ (375 %1) =Y
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F1(48)
P RS TS24 FR FHA R KU
Code Collection code Name of germplasm Main agronomic traits Origin
22 P341721007 AR 215 HUR R R Z (279 47) RER
23 P341721059 A Hb ALK R TR g £ (272°%1) REHL
24 P341802029 R/ NEF 25 54%(96.2%) IR
25 P342529025 =R RG R mTRIE(31.8 g) paea
26 P342529028 AR i TR (292 ¢) i
27 P342529045 AR PRI Z (336 K) . TRLE/N14.4 g) fEeas
28 P342726021 EPrw 7 HRIE 2 (296 %) AR
29 P340521021 WA 25 A IEH(96.8%) W L
30 P340124037 BEk FRIEZ (25200) JATE
31 P341721017 A (11 TR K (28.0 cm) R THEEE (30 g) KER
32 P340223505 il THRIFE/N(15.6 g) HLESH(95.0%) 2] 7223
33 P341802032 FRIERR TR H 5 (29.0 g) IR
34 P341824056 KoRikEFT T KA K (28.0 cm) SHE R

RARG S th P EAUH N 3 LR SR, TR

Collection code is composed of P, county code and 3-digit serial number, the same as below
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Rk ok BRI (K 4) . #2BENY/T593-2013
A5 MU A VHE XS e RS A ot A 0 ) A T R K T 40
BT R 8 U5t S5 A S s ELBEVE M B i <2.0% 1)
PEURA 1507, R RE REUN 32.619%; B E 6.0 L
FRYGEIEAT 43 05, o5 93.48% , BRI 1H 7.0 LA Y
U5 503, 15 10.87%; BHAEE=100 mm A BEIEA 25177,
17 54.35% (&l SA) o KA U i o A 2 B, B
FEM T EEAE 13.19%~18.0% Z [A] (S IA 1745, kY
TR R S 47.22% A8 AE 7.0 LA _E TR 16 47,
7 44.44%, JEHHE 60 mm LA F A EIERA 10 43, 5
27.78% (1€l 5B) o M ik bl i, A0k i B
EVEA B B (N R AR S O e RO A
PRI 30 (3R 3)

A~C 23 IR AR F IR 1 SR SE FIBLHG HLRER R Y 5
D~F : 735 AR ARG A IR SRS RO | P TAIE 2 2 5
G143 AR FRAEILIR (4 R 1R S HOPT | e AN 278l

A-C represent the resistant (R) , medium-resistant (MR ) and
susceptible (S) phenotypes of rice panicle blast by natural
identification, respectively; D-F represent the resistant (R),
medium-resistant (MR ) and susceptible (S) phenotypes of rice
leaf blast by natural identification, respectively; G-I represent the
resistant (R), medium-resistant (MR ) and susceptible (S)
phenotypes of rice panicle blast by manual inoculation identification,
respectively
B3 kiEis T REERIIEEE

Fig.3 Blast resistance identification of rice landraces
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Table 2 Screening of rice blast resistance resources
TN TP AR LA R R P LIRS K
Code Collection code Name of germplasm Natural identification of  Natural 1qent1ﬁcatlon . A.rtlﬁc.lal mocula.tlon Origin

leaf blast of panicle blast identification of panicle blast

1 P341302054 SR MR MR MR TE M
2 P341225003 U IR R R MR R
3 P340827016 FEYERS R R MR TR
4 P340825013 KIMFAEHE MR MR MR K E
5 P340825012 AT R R MR K
6 P340824105 =it R R MR WL
7 P340824103 YLV R R MR Wil
8 P340824003 R KA R R R Wl
9 P340181139 JREH R R MR ST
10 P340223531 AN x| R R MR Bk B
11 P340225035 INIFE S R R R TRl
12 P341003007 SEFPRERE R R MR i
13 P341721030 Y T R R MR REL
14 P341721059 A H KA MR MR MR REL
15 P342529035 B/ NELA MR MR MR wE
16 P340223505 RN R R R 25
17 P341824056 KRATAS R R MR SHE R

2.5 KEFBERERBLE

I 4> FARic X & Z W00 5 FIRome B ik
5 P ) Bk R B R E 4T R I WS (Pita , Pib
Pikm ,Pi54 F1 Pi5) JE (chalks) \#5 W (badh2) %A1
SR PR 1 35 [RI RUAG I 2 B R 6 JIT 7 %) BH P R B 4
XoF BEOXTASH I (%) 1 g it D G DR A 7 R U S, 45
DL 4, 3 SE R 8 BE A% by 1 — 20 ) FH 3k S ) S5 B 5
AL FE A
2.6 fHEHAERKES RFHER

HR 8 BE R A S A 2R R IR PO L b BT
GRS TER A VRN, TR E 6 0 DL S oK R by

BN RETELHEBAEHE, REHR Y
P341723008, il it Ff, R EE K, =i KRB
HAEHIPE R 110.5 om, filfERE 88 d, Fil 25.9 cm, HL
MR BOEEEL 12.6 4>, FRRERI L 140 %7, T-RiEE 29.2 g,
£5525£90.4% AR E 9.50 mm, AHETERE 2.10 mm,
K6 b 4.5, BARR =5 40.0 g5 KT AL, 3 W
SNILIT | AR VE RS & i 14.5% , AR 82 mm, BT
18 5.3 ; & A B WRILR badh2 FRSERHLESLF Pia
Pib \Pid2 \Pid3 , J=AL BT 5 SR GEUR

KIERG: RETLBEEME, REH 5
P341302054 FHRUERS RN, 7 g P BRI . I
IR 101.0 em, FEEREL 82 d, B 17.4 em, FkE
A RREEC10.3 4, BERDRIEL 189 K7, T-HiHE 27.6 g, 4

SEF96.7% AR 5.60 mm, 2RI FEE 3.20 mm, B
PR 33.3 g KIFHHE , AT, EAEDER) 1 5 2.4%,
JEAREE 100 mm , BRI AE 6.0 ; A B ML B badh2 Fl
TR PUPE I R Piao 3288 IR R i B ele R A
DR JAT RO i I 8 7 o A R A (L

ZRTRET LA LT, RERS
P340824105 , FliRURE e b B, 45 52 5 15, K L, Bt
R o HOFIIK R 110.8 em, SEE R $1 88 d, B K
27.9 cm, FAMRA SRR 1.3 4, AR Rk B 187 kL, T
i 28.4 g, 45503 93.9% , 45K K I 7.54 mm, 25K
TEPE 2.41 mm, AR TE L 3.1, bR B 30.0 g5 oK
B AT, EAETE R 1 2.5% , K 100 mm,
BRI E 6.5 & A S dE e Bk 2L A Pib . Pi5 F Pid3.
TG UF R R e B A R AL ORI ZRAT A D i
A B R A

FEATK: RETLHMET LA, REHS
P341226020, KIS Fh, 21K, Bl B AL (0, ik,
KT . HSEEIRRE 1122 om, fli B K %798 d, Bl
1+ 24.0 cm, BEARA SR 10.7 4>, FEAERLEL 300 F1,
TR 28.0 g, AR 9.01 mm, 2K 55 & 2.44 mm,
AR BT LG 3.7 K B B W A, M 0.21,
BEEVER R 15.2%, P 57 mm, BIHAEL 7.05 7%
B A RIEH badh2 AL IEH chalks FIFEIEIEPL
PILIA Pita Pib Pi5 Pid3. %7 ibFl A3 2021 4
“RAEY RO TG
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) mm

AR A2 S TR SRR (P340122038) X914 (P340124038) 5 IfiL 4% (340521025 ) FERAGHE 3 5 (P340521022) s B Kk Ak

WAL, e B AU B Bk (P340124037) (A (P341226006) | AR 2 5 (P340521021) FIBR IR (P341225003 ) 5 C - RSN IR AL, W AE

FUATIR YR T SR AT (P340827029) . i< (P340824105) .4 2247 (P340825002 ) FIAR FEKT (P341802032) ; D A K AN, MAEFIAT R A
TL/NRE(P341802029) JELL 5K (P341226020) /A (P341723008 ) A1 5 Hill % (P341226021)

A indicates phenotype of brown rice, from left to right are Heinuodao (P340122038), Jixuenuo (P340124038), Xiangxuenuo (P340521025) and
Heigengnuo3hao (P340521022); B indicates phenotype of polished rice, from left to right are Heizhenzhu (P340124037) , Heidao (P341226006),
Heigengnuo2hao (P340521021) and Hamadao (P341225003); C indicates phenotype of polished rice, from left to right are longquannuo
(P340827029), sanlicun (P340824105), Jinsinuo (P340825002) and Mianhuanuo (P341802032); D indicates phenotype of polished rice, from
left to right are Yijiangxiaohongdao (P341802029), Zhuanghonggongmi (P341226020), Daoba (P341723008) and Xiangxiandao (P341226021)
B4 EoHT @A FIRK BRI RE

Fig.4 Rice appearance phenotype of partial landraces
JEIL/NARE-1 RET LA RESRS  PisS4.PisSFIPid3 . ZGIEAT L FORIAR SR % 75 47 55
P340124033 , I i Fl, 00K, BB, AR, mpOA AN E.
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27.1 om, FARRASEEL 13,74, B RRIAL 20 R, TRE P341824056, KINKE A bl A , BEK A K, 45 52 R
H19.6 g, 459K 92.19% AT L 7.54 mm, 0K 5E ORI, PRI . HAPEI8R R 109.9 em, R XL

JE 1.92 mm, AR Te bE 3.9 K AL, B TEm & &
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Fig.5 Frequency distribution of quality traits in rice landraces
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Table 3 High quality rice landraces
ETRc SRAEG Fift 5T 4% HHEER & (%) ERIEHIEN JKeHAEE (mm) Femy L
Code Collection code Name of germplasm Amylose content Alkali value Gel consistency Type Origin
1 2020344128 S QP S 0.9 7.0 100 e UibiAiil
2 2020342136 N 1.5 7.0 100 iR L
3 P341003063 i 0.6 7.0 100 FiAE il
4 P340221026 EANGN: Gt 13.0 7.0 75 e JEMITT
5 P341124007 AR 14.2 7.0 69 HiAE AL
6 P340124033 JELL/NEIAR-1 13.9 7.0 65 it ST

M (+)(-) () () M (D))
1200 bp
1024 bp 500 bp
800 bp 200 bp 365 bp 200 bp 174 bp
1200 b 800 hp - 803 b 500 bp 332 bp
{00 bg 1024 bp 500 hp o P 200 bp 290 bp

Pikm

M (+)()

M(+) (=)

500 bp
200 bp

359 bp 300 bp
216bp 200 bp

Fis4 Pij

5 1AL Y APk
206 b -
L P 100 bp== ‘ .

M (+) 5
1057 b o 751 by
o EBE%: o sty 5265
200 bp P 200 bp 225 bp
Pid? Pid3

M (+)(-) M (+)()

0. bp 450 bp
12 p
500 bp -450 bp
badh2

chalks
MARZE DNAFRIC s (H)IRFRZT SR BE P W 571 5 () ARFAR B R L Al 1) 4y

M indicates DNA marker; (+) and (-) represent bands with and without the detected gene, respectively
6 77 mAEERERIUEANmEAXER ST

Fig.6 Molecular detection of genes related to rice blast resistance and quality in rice landraces
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F4 RRMFRMFEPESHNRRMBERITEER
Table 4 Quality and blast resistance genes contained in excellent rice landraces

s KT s 44 B kIR RS G N |
Code Collection code Name of germplasm Fragrance gene Low chalky gene Blast resistance gene
1 P341723008 (VAN badh2 — Pia/Pib/Pid2/Pid3
2 P341302054 JE VR AR badh2 — Pia

3 P341225003 I R — — Pi54/Pi5/Pid3

4 P341124007 INCTRE — — Pib/Pi54/Pid3
5 P340827016 BEYERG — chalks Pib/Pi54/Pid3

6 P340825013 N iR o — — Pikm

7 P340825012 IR — — Pita/Pi5/Pid2/Pid3
8 P340825002 Errea — — Pib/Pi5/Pid3

9 P340825001 P — — —

10 P340824105 — kit — — Pib/Pi5/Pid3

11 P340824104 JRRAAE — chalks Pi54/Pid3

12 P340824103 PAWiitE — — Pib/Pi5/Pid3
13 P340824087 KIFRFG — — Pib/Pi54/Pid2/Pid3
14 P340824011 21 1 JRRF — — Pita/Pi54/Pi5/Pid2/Pid3
15 P340824003 LRk AR — — Pib/Pi5/Pid3

16 P340122038 AR — chalks Pi54/Pi5/Pid3
17 2020341038 R 81-2 badh2 — Pi5/Pid3

18 2020341047 o A I — chalks Pid3

19 2020342032 B LLTNE badh2 — —

20 2020342154 ey g — — —

21 2020344128 SOk — — —

22 P341124007 INETRE — chalks Pib/Pi54/Pid3
23 P340181139 JRESEH — — Pita/Pib/Pi54/Pikm/Pid2/Pid3
24 P340221026 AN N i badh2 — Pi54Pid3

25 P340223531 /IVBEH — chalks Pita/Pi5/Pid3
26 P340225035 INIFE S — — Pita/Pib/Pikm/Pid2/Pid3
27 P340722003 EZIsLi — — Pikm

28 P341003007 TEATARAS — — Pib/Pi5/Pid3

29 P341003063 st — — —

30 P341226020 JELT Bk badh2 chalks Pita/Pib/Pi5/Pid3
31 P341226021 EZ b3 badh2 chalks Pita/Pib/Pid3
32 P341721007 AR HETH R — chalks Pita/Pib/Pi5/Pid3
33 P342529025 Y A — — Pi5/Pid3

34 P341721059 A Hi KA — — Pi54/Pid2/Pid3
35 P341802029 RIL/NAA — — Pid3

36 P342529025 RATAE — — Pib/Pi5/Pid3

37 P342529028 /AR — — Pid3

38 P342529035 =B/ — — Pi5/Pid3

39 P342529045 TR badh2 — —

40 P342726021 5 AR — — Pi54/Pikm

41 P340521021 ARG 25 — — Pi54

42 P340124037 Bk — — —

43 P340124033 JEL/NAT R -1 badh2 chalks Pita/Pi54/Pi5/Pid3
44 P341721017 2155k — — Pi5/Pid3

45 2020342136 KT — — —

46 P340223505 i — chalks Pita/Pi54/Pi5/Pid3
47 P341802032 MRS — — —

48 P341824056 LS — — Pib/Pi5/Pid3

— IR ARG FAH ) LA

— means no relevant gene is detected
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