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Detection and Evaluation of Blast Resistance Genes in
Backbone Indica Rice Parents from South China

CHEN Rui, CHEN Ziqgiang, LING Bo,NONG Wen, TIAN Dagang, CHEN Jianmin
(Biotechnology Institute of Fujian Academy of Agricultural Sciences, Fuzhou 350003 )

Abstract: By deployment of 11 functional markers of blast resistance genes, including Pi2, Piz-t, Pi9, Pi25,
Pi5, Pita, Pia, Ptr, Pil, Pikm, and Pi54, this study analyzed the resistance gene diversity in the newly-developed
90 indica rice varieties from south China. The results showed that 0, 3, 35, 38, 14, and 0 varieties exhibited high-
resistance, resistance, moderate resistance, moderate susceptibility, susceptibility, and high-susceptibility,
respectively. The results tested for blast resistance were highly correlated in years. By analyzing the correlation
among different detection stages, significant positive correlations in seedling blast and leaf blast, seedling blast and
neck blast, as well as leaf blast and neck blast were observed. Except Pi9, the frequency of other 10 resistance
genes in population were 75.56% (Pi54), 70.0% (Pi5), 47.78% (Pi2), 31.11% (Pi25 and Pia), 20.0% (Ptr),
15.56% (Pil) , 13.32% (Pita) , 4.44% (Pikm) and 1.11% (Piz-t) , respectively. Moreover, the distribution
frequency of 11 resistance genes varied significantly among parents from different provinces. Further results also
indicated that as the number of resistance genes increased, the level of resistance of parents showed a corresponding
upward trend. Furthermore, the contribution of different resistance gene combinations to improve the disease
resistance of rice parents showed significant differences. The current study provided a basis for the rational
distribution of resistant conventional indica rice varieties with different genotypes in South China.
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Table 1 The indica rice backbone parents used in this study
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AWFSFEE T Pi2  Piz-t \Pi9 Pi25 . Pi5 , Pita .Pia .
Ptr Pil \Pikm ,Pi54 % 11 /HUAE % 5 8 A D) RE Pk
Sy FAmc, X AR R DA B R 90 10 RliFE B T 3%
ARG TS R % e SRR BTN R
AR B DR A A R AR A T i A3 A DA S et
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1 MRERE
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111 SEKa R U0 90 UL BRI % A8 43
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(26 15 , e BRAY A= 5 T L7 e S PR SR
RIS VPN, 35 B AE AR A AR DR A, R A
REFE T HEARMNATUIE, X EERIAT A T 2021,
2022 AETEAR A ARV B2 6 A P AR W5 T st
(HRaE e T M. RRAn B AR 617, B4 T 7 HE,
PRATIE 20 cmx20 cm, & A1 H A2, SEATEARME S
W1,

o AR *m o ||wE AR Kl ||we AR Ko
Code Rice Origin Code Rice Origin Code Rice Origin
parents parents parents
XRO1 TEFE 8522 iy XR13 ] iplcRE 75 1 XR25 Ere Sl fizye
XR02 7% 736 Ficke: XR14 RE 15 Binke:s XR26 DR finye
XR03 1% 738 fizye XR15 FER 165 it XR27 SEFL fizye
XR04 %% 768 Finke: XR16 R tic} XR28 HHE Ty 2 Ficke:
XRO05 HE 101 ficke XR17 1752582 it XR29 FitE I ficke
XR06 ARBH. 25 by XR18 FEZ23233 ki XR30 eIl fizye
XRO7 TRIRET finyed XR19 7% 3622 Finyzs XR31 HH1% finyed
XRO8 KEeLr 2% fizhe XR20 E eI fizhz XR32 HhH2 5 fizhe
XR09 A Fickes XR21 firEu finka XR33 HIH35 Fickes
XR10 1 finye XR22 G ficha XR34 HHA 5 finye
XR11 Sy fizye XR23 HEHIH 5 fiz3z XR35 HHH 75 fizye
XR12 FAEN finyed XR24 AT Finyzs XR36 i) i 3 5 finyea
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XR40 G220 tizya XR58 Tl IR XR76 HEF 115 i)
XR41 LT IR XR59 T4 IR XR77 HF 125 SO
XR42 8535 TR XR60 ST J77R XR78 HF 155 i}
XR43 T SR XR61 [RaRliEeat:) IR XR79 HHF175 S
XR44 R A J7HR XR62 Ei) i IR XR80 H:F 30 SO
XR45 WA 430 TR XR63 E AR J77R XR81 HEE i}
XR46 Lyt SR XR64 LB IR XR82 B 5 i
XR47 BRI J7HR XR65 FIE 22 ] XR83 T 463 i
XR48 A 515 IR XR66 HeB I XR84 SRR 2 i}
XR49 EEF JUAR XR67 T35 S XRS5 SR i
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HAEFE : 94 °C 3 min; 94 °C 30 S, 55~60 °C 30 S ,
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Table 2 Specific molecular markers information for detecting blast resistance gene

; THRE Y51 (5'-3") Primer sequence (5'-3") ):)fej:t:(; (sti)fe) PV

Tatget Molecular i JK References

gene marker AERI5) Forward primer FLIRS1) Revsed primer Resistance  Susceptibility

Pi2 Pi9-Pro TGATTATGTTTTTTATGTGGGG ATTAGTGAGATCCATTGTTCC 111 / [16]
Pi2-LRR CGTTGTATAGGACAGTTTCATT AATCTAGGCACTCAAGTGTTC  399/Pst 1 /

Piz-t Pi9-Pro TGATTATGTTTTTTATGTGGGG ATTAGTGAGATCCATTGTTCC 111 / [16]
Pi2-LRR CGTTGTATAGGACAGTTTCATT AATCTAGGCACTCAAGTGTTC 439/Pst 1 /

Pi9 Pi9-Pro TGATTATGTTTTTTATGTGGGG ATTAGTGAGATCCATTGTTCC 128 / [16]

Pi5 M-Pi5 ATAGATCATGCGCCCTCTTG TCATACCCCATTCGGTCATT 206 307 [17]

Pi25 CAP3 CCTCACGTTTCTACGTCTTG CACACCATTTCTGATGAACC 409/Nde 1 / [18]

Pita YL155/YL87 AGCAGGTTATAAGCTAGGCC CTACCAACAAGTTCATCAAA 1042 / [19-20]

YLI183/YL87 AGCAGGTTATAAGCTAGCTAT CTACCAACAAGTTCATCAAA / 1042

Pia PIA GCGACTGACACTTTCAATAGC CGGTAGAGCAATTTAGAAGCAG 189 / [21]

Prr ZI12 TGCAGATTTGACTGCTCGGT GGGATCTTCCTCGCCCAAA 212 223 [22]

Pi54 MAS CAATCTCCAAAGTTTTCAGG GCTTCAATCACTGCTAGACC 216 359 [23]

Pil M-Pil GTGCTGCTGTGGCTAGTTTG AGTCCCCGCTCAATTTTTCT 460 / [24]

Pikm Pikm 1 TGAGCTCAAGGCAAGAGTTGAGGA  TGTTCCAGCAACTCGATGAG 174 213 [25]
Pikm 2 CAGTAGCTGTGTCTCAGAACTATG  AAGGTACCTCTTTTCGGCCAG 290 332

399/Pst 1,439/Pst 1 H1409/Nde 1: FBL5 19147 3 G AU Pst 12K Nde TREY)IR (¥ BRI
399/Pst 1, 439/Pst 1 and 409/Nde 1: The size of the fragment after amplification using the corresponding primers and digestion with Pst I or Nde 1

enzyme
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AL 4507, 15 50%; MHREFIPURAEAAT 3807,
42.22% ; SRR URIIEAA 20007, 17 22.22%.
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SR BTIE BN A M T R B, BRSO S

SR (7=0.765, P<0.01) | I P20 1 5
FIRPUEL A (7=0.571, P<0.01) M-I v 400 5
TS B (7=0.535, P<0.01) 4 L2 1) i 25 TEAH
Ko ABFRGTH T 2R AN ) 45 5 I3 ) 01 90 22
SRR, INEAE & (XR12) B ETR R SR BT
G e LA 1e B0 ) RS MS FT4.75, 8
(XR60) F P MR BRI BOIE 2 ) B 2B 1R L
23 W18 MR MS. S F13.95, J7 I 75 5 (XR69) Y 1
I I SR B O SR ER AR R A R R
SHI14.25,F:F 125 (XR77) BB T SR BT
PR K 27 A HR 505 3100 R OMR (S F16.55, i b2z
S A BESE B T AR TR A AT O I
SRR ST R S R PO S R T B (3R 3) 6
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Table 3 Blast resistance of the indica rice backbone parents
i e o UL s
i SRR ‘ﬁ%&i”v'] L EnRea Sl Blast PEZR .
Code Rice blast resistance gene Seedl.mg blast Lea.f blast Ne(?k blast resistance Comp'rehenswe
resistance resistance resistance R resistance
level level level COTHPOSIte level
index

XRO1 Pita+Pi54 R MR MS 3.75 MR
XR02 Pi2+Pi5+Pi25+Pil+Pikm R R MR 1.95 R
XRO03 Pi2+Pi5+Pi25+Pi54 MR MR MR 3.75 MR
XR04 Pi2+Pi5+Pita+Ptr+Pi54 MR MR MR 3.50 MR
XRO5 Pi5+Pita+Pia+Ptr+Pil+Pikm R R R 2.25 MR
XRO06 Pi5+Pita R MS MS 5.75 MS
XRO07 Pi2+Pi5+Pia MS MS S 5.80 MS
XRO8 Pita+Pil MS MR S 6.25 S
XR09 Pi2+Pi25+Ptr+Pi54 R MR MR 3.50 MR
XR10 Pi5+Pita+Pi54 MS MS S 5.25 MS
XR11 Pi2+Pia+Pi54 HR R R 2.25 MR
XR12 Pi2+Pi5+Pi25+Pil+Pi54 R S MS 4.75 MS
XR13 Pi2+Pi25+Pita+Pi54 R MR R 2.50 MR
XR14 Pil+Pikm MS MS MS 4.55 MS
XR15 Pi2+Pita+Pia+Pi54 HR R R 1.50 R
XR16 Pi2+Pi5+Pi25 MR R MS 4.25 MS
XR17 Pi5+Pia+Pil+Pi54 R S MR 3.25 MR
XR18 Pi2+Pi54 MS MS S 4.25 MS
XR19 Pis4 MS MS MS 3.80 MR
XR20 Pi2+Pi5+Pi25+Pil R R MR 2.25 MR
XR21 Pia+Pi54 MR R MS 3.50 MR
XR22 Pi5+Pi54 MS MS MS 3.95 MR
XR23 Pi5+Ptr+Pi54 MS MS HS 6.05 S
XR24 Pi2+Pi25 R MR MS 2.95 MR
XR25 Pi2+Pi5+Pi25+Pil R MR MR 2.75 MR
XR26 Pi2+Pi5+Pi25+Ptr+Pi54 HR R MR 3.25 MR
XR27 Pi2+Pi5+Pi25+Pi54 MS R S 5.00 MS
XR28 Pi2+Pi5+Ptr+Pi54 R MR MS 4.50 MS
XR29 Pi5+Ptr+Pi54 MS MS MS 4.25 MS
XR30 Pi2+Pi5+Pia+Pil+Pi54 R MR MR 3.50 MR
XR31 Pi5+Pil+Pikm MR R MS 3.95 MR
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BRI R e TR Eff;ﬁ Za
e SRR ‘Ii?&%'l TE HUEF ) Blast PEG 5 .
Code Rice blast resistance gene Seedl'mg blast Lee.If blast Nec.:k blast resistance Comp.rehenswe
resistance resistance resistance . resistance
level level level COTnposne level
index

XR32 Pi5 S MS MS 4.95 MS
XR33 Pi2+Pi5+Pi25 MR MR MS 4.25 MS
XR34 Pi2+Pi25+Pia+Pi54 R MR MR 2.75 MR
XR35 Ptr+Pi54 MS MS S 6.25 S
XR36 Pi2+Ptr+Pi54 R R R 2.00 R
XR37 Pi54 S S HS 7.25 S
XR38 Pi5+Pia+Pi54 MS S S 6.75 S
XR39 Pi5+Pia MS MS S 4.95 MS
XR40 Pi5+Ptr+Pi54 MS MS MS 4.25 MS
XR41 Pi5+Pi54 MS MS MS 4.50 MS
XR42 Pi2+Pi5+Pi25+Pia MS MS MS 4.95 MS
XR43 Ptr+Pi54 S S HS 6.50 S
XR44 Pi2+Pi5+Pi25+Pia+Pi54 R MR MS 3.50 MR
XR45 Ptr+Pi54 MS MS S 5.30 MS
XR46 Pi2+Pi5+Pi25+Pia+Pi54 MS MS MS 4.25 MS
XR47 Pi2+Pia+Pi54 MS MS S 5.55 MS
XR48 Pi2+Pi25+Pi54 MR MR MS 3.25 MR
XR49 Pi5+Pi54 MS S S 6.25 S
XRS50 Pi2+Pi5+Pi25+Pia+Pi54 MR MS MS 3.75 MR
XR51 Pi2+Pi25+Pia+Pi54 MR MR MS 2.95 MR
XR52 Pi2+Pi5+Pi54 MS MS MS 4.50 MS
XR53 Pi2+Pi5+Pi25+Pia MR MS MS 3.75 MR
XR54 Pi2+Pi25+Pia+Pi54 MR MR MR 2.55 MR
XRS5 Pi5+Pi54 MR MR MS 3.75 MR
XR56 Pi2+Pi5+Pia+Pi54 MR MR MS 2.95 MR
XR57 Pi2+Pi5+Pi25+Pi54 MR MR MS 3.75 MR
XR58 Pi2+Pi25+Pi54 S MS S 5.50 MS
XR59 Pi2+Pi5+Pia+Pil R R MR 2.75 MR
XR60 Pi2+Pi5+Pi25+Pi54 MR MS S 3.95 MR
XR61 Pi2+Pi5+Pi25+Pia+Pi54 MS MS MS 3.50 MR
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i ek L S
e SR ‘@%&%U PR Btk g Blast PEE) ,
Code Rice blast resistance gene Seedl.mg blast LeeTf blast Ne(j,k blast resistance Comp‘rehenswe
resistance resistance resistance . resistance
level level level COTnPOSIte level
index

XR62 Pi2+Pi5+Pi25+Pi54 MS MS S 4.50 MS
XR63 Pi2+Pi5+Pia+Pil+Pi54 R R MR 2.25 MR
XR64 Pi2+Pi5+Pi54 R MS S 4.25 MS
XR65 Pi5+Pita+Ptr+Pi54 MS S S 4.95 MS
XR66 Pi5+Pia MS S MS 4.25 MS
XR67 Pi54 S S HS 7.30 S
XR68 Pita+Pi54 MS S S 6.65 S
XR69 Pi5 R R S 4.25 MS
XR70 Pi5+Pi54 MS MS MS 3.75 MR
XR71 Pi54 MS MS S 4.25 MS
XR72 Piz-t+Pi5+Pita+Pil R R MR 3.25 MR
XR73 Pi2+Pia+Pi54 R MR MS 3.95 MR
XR74 Pi5+Ptr+Pi54 MS MS S 5.45 MS
XR75 Pi5+Pi54 MS S S 4.95 MS
XR76 Pi5+Ptr+Pi54 S S HS 7.50 S
XR77 Pi5+Ptr+Pi54 R MR S 6.55 S
XR78 Pi5+Pia+Pi54 MS S S 5.80 MS
XR79 Pi5+Pi54 MR MS MS 4.50 MS
XR80 Pi5+Pi54 MS S S 6.25 S
XR81 Pil MR MR S 4.95 MS
XR82 Pi5+Pita+Ptr+Pi54 MS S S 5.50 MS
XR83 Pi5+Pi54 S S S 6.25 S
XR84 Pi5+Pi25+Pi54 MS MS S 5.75 MS
XR85 Pi2+Pi5+Pi25+Pia+Pi54 MR MS MS 4.50 MS
XR86 Pi2+Pi5+Pia+Pi54 MR MR MR 3.25 MR
XR87 Pi5+Pi54 MS MS S 5.80 MS
XR88 Pi5+Pi54 MS MS S 5.20 MS
XR89 Pi5+Ptr+Pi54 S S S 5.95 MS
XR90 Pi5+Pia MS S S 6.35 S

HR: 540 R B0 MR P MS : U S %G HS : 8% R [H
HR: High-resistance; R:Resistance; MR : Moderate resistance; MS: Moderate susceptibility; S: Susceptibility; HS: High-susceptibility; The same
as below
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AHWFFERGIM T Pi2. Piz-t. Pi9. Pi25 . Pi5 . Pita .
Pia . Ptr.Pil . Pikm Fl Pi54 %5 11 DNt IL N e =
HIFE B ToRA P R AifE L (B 1.3 3) , BR Pi9 3
PIAN, HoAth 10 AN Bk JE R 7E 90 3 RUAG S A b ¥
TR A A5 LA Pis4 JE R4y A B R h e, iR 5

A M1 CKl1

75.56% , Hoyk & Pis 3L, 355 70.0% ; Pi2 JEH B9 45

AR L A F 47.78%,,\44*%./\713%%5"]
IR EAR UK N Pi25 F Pia(31.11%) Ptr(20.0%) .
Pil (15.56%) . Pita (13.32%) . Pikm (4.44%) Fl Piz-t
(1.119%) (K12) , RAPUHE:EERTEA [FPRIFS BT 56 A
H S AR 25 SR

200 bp
150 bp
100 bp

500 bp

400 bp
300 bp

Ml CK3 1 2 3 4 5 6 7 8 9 10

500 bp
400 bp
300 bp
200 bp
150 bp
100 bp

50 bp

C CK4 CKS5

500 bp
400 bp
300 bp

CK6 CK7
D 500 bp

400 bp
300 bp
200 bp
150 bp

CK8 CK9

2000 bp
1000 bp 55
750 bp Mt

M2 CK8 CK9 1

2000 bp
1000 bp
750 bp

M1:DL500; M2:DL2000;CK1: Pi2(+); CK2: Piz-1(+); CK3: Pi25(+);CK4: Pil(+);CKS: Pil(-);CK6: Pikm (+);CK7: Pikm (-);CK8:
Pita (+) ;CK9: Pita (-);1~10435: XR05 . XR28 . XR72 . XR35 .XR52,XR53 . XR65.XR68 . XR85. XR86. A: Pi2 5 Piz-t H: NI HIKSEE ;
B~C: Pi25, Pil 3R M HLIK %58 s D+ S35 Pikm 1. Pikm 253 FHICYE5E Pikm B LK 5
E: 43 BIFIF YL155/YL87 (YLI183/YL87 53 FHRICYERE Pita SEH H HLIK B
M1:DL500; M2:DL2000;CK1: Pi2(+); CK2: Piz-t(+); CK3: Pi25(+);CK4: Pil(+);CK5: Pil(-);CK6: Pikm (+);CK7: Pikm (-);CKS:
Pita (+);CK9: Pita (-);1-10: XR05, XR28,XR72,XR35,XR52,XR53,XR65,XR68, XR85, XR86. A:The electrophoresis identification of Pi2
and Piz-t genes; B-C: The electrophoretic identification of Pi25 and Pil genes, respectively; D: Identify the electrophoretogram of Pikm using
molecular markers Pikm I and Pikm 2, respectively; E: Identify the electrophoretogram of Pita using molecular markers YL155/YL87 and YL183/
YL87 molecular markers, respectively
1 EBoHFEE T RAPUEEE BIXEN

Fig.1 Electrophoretic detection of resistance genes in the part of indica rice backbone parents
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Fig.2 Distribution of blast resistance genes in the indica

rice backbone parents

FERE B S DR T, e R RS B TR AR
A LA S A TR (B 3A (3R 4) . Hirpr,
DI 2~4 NPT A SR AR T8 22, 4390 R 25 5
23 FN 23 1, R EBEAH 78.89%; #E4 1 A-Hidk

A

1.11%

=]
L )
=3
w4
L)
"6

B

FERAGAE (%)

Gene combination distribution frequency

SRR SEAS 7 008, o5 B 7.78% s #8545 5 Btk SL R 1Y
FEARNGY, 5 H 12.22%; #5741 6 DR IER 1 A
U0y, A E 111%, BT, 5  ilom $sk 2
TSR ARG B TR AR T o B A

s s I N K=K (=0 B N 1 e 2
Bk BB, AR A LAY 40 Oy SEAS Y A 2~5 AN
PEIERI R A TE 36 7, 1k 11 90.0% , #5717 1 it Ak
R =AY 3 008, 1 HE 7.50% , #5745 6 A Hi M 3k R 1
FEARM Gy, 5 EE2.50%; ) 4 & R 24 A
7 2.3 .4 SAPUHE SR B9 E A 5 R S 4 540 .9
By A5 6y, o5 2 51k 20.83%.20.83% . 37.50% FI
20.83%; ] VU B LI 26 3 A A 2~3 A Btk
LRI SEAR 1763, 15 HE 65.38%, #5741 1.4 .5 itk
FEISEA g 44 4 A L4y, 7 B350k 15.38%
15.38% #113.85% (&1 3B ) , 15d BH A U 45 B[] (1) Rl
BT EAE UL R BB A AR A

45¢

o~
=

mlm2m3u4nSmb

ey b N3 (8] 2 [9%]
w S W [=} W = w
T T T T T T

0

t&# Fujian )74 Guangdong ) Vi Guangxi

1~6 KR B TR A B A ) K
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Fig.3 Percentage of blast resistance gene combinations in the indica rice backbone parents
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Table 4 The number of blast resistance genes in the indica rice backbone parents and their resistance evaluation

Bt LB i BF Rk PO (%) FALEESR T
Resistance gene number Main parents Resistance frequency Resistance grade of parents
PR HHIMR I MS IS

1 7 14.29 0 1 4 2
2 25 24.00 0 6 11 8
3 23 21.74 1 4 14 4
4 23 73.91 1 16 6 0
5 11 72.73 1 7 3 0
6 1 100.00 0 1 0 0

PO LR AU H R MR TR AR 52U RO TR A S B LUl

Resistance frequency: The proportion of R and MR grade parents with comprehensive resistance levels R and MR to the total number of backbone

parents in the specific resistance gene number
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Fig.5 Correlation analysis between gene type and blast
resistance of the indica rice backbone parents
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Table S The distribution of blast resistance genes combinations in the backbone parents of indica rice and their resistance

levels
ALLE bhRHS Boi () | HEHLLE bhRHSC B (%)
Gene Number of & l:[ﬁ(%) Disease Gene Number of & Hﬁ(%) Disease
combination material Proportion resistance rate | combination material Proportion resistance rate
Pil 1 1.1 0 Pi2+Pia+Pi54 3 33 66.7
Pi5 2 2.2 0 Pi5+Ptr+Pi54 7 7.8 0
Pi54 4 44 25.0 Pi2+Pi5+Ptr+Pi54 1 1.1 0
Pil+Pikm 1 1.1 0 Pi2+Pi25+Pita+Pi54 1 1.1 100.0
Pi5+Pita 1 1.1 0 Pi2+Pi25+Ptr+Pi54 1 1.1 100.0
Pi2+Pi54 1 1.1 0 Pi2+Pi5+Pia+Pil 1 1.1 100.0
Pi2+Pi25 1 1.1 100.0 Pi2+Pita+Pia+Pi54 1 1.1 100.0
Pia+Pi54 1 1.1 100.0 Pi5+Pia+Pil+Pi54 1 1.1 100.0
Pita+Pil 1 1.1 0 Piz-t+Pi5+Pita+Pil 1 1.1 100.0
Pita+Pi54 2 2.2 50.0 Pi5+Pita+Ptr+Pi54 2 2.2 0
Ptr+Pi54 3 33 0 Pi2+Pi5+Pi25+Pia 2 2.2 50.0
Pi5+Pia 3 33 0 Pi2+Pi5+Pi25+Pil 2 2.2 100.0
Pi5+Pi54 11 12.2 27.3 Pi2+Pi5+Pia+Pi54 2 2.2 100.0
Pi2+Pi5+Pia 1 1.1 0 Pi2+Pi5+Pi25+Pi54 5 5.6 60.0
Pi5+Pi25+Pi54 1 1.1 0 Pi2+Pi25+Pia+Pi54 3 33 100.0
Pi5+Pita+Pi54 1 1.1 0 Pi2+Pi5+Pi25+Pil+Pi54 1 1.1 0
Pi2+Ptr+Pi54 1 1.1 100.0 Pi2+Pi5+Pi25+Pil+Pikm 1 1.1 100.0
Pi5+Pil+Pikm 1 1.1 100.0 Pi2+Pi5+Pita+Ptr+Pi54 1 1.1 100.0
Pi2+Pi5+Pi25 2 22 0 Pi2+Pi5+Pi25+Ptr+Pi54 1 1.1 100.0
Pi2+Pi5+Pi54 2 22 0 Pi2+Pi5+Pi25+Pia+Pi54 5 5.6 60.0
Pi5+Pia+Pi54 2 22 0 Pi2+Pi5+Pia+Pil+Pi54 2 22 100.0
Pi2+Pi25+Pi54 2 22 50.0 Pi5+Pita+Pia+Ptr+Pil+ 1 1.1 100.0

Pikm

PURR LEE PSR MR BT AR S i eI &
FeAE

BT RASE L s o5 AR PSR A5 O BRHES 90 B TR AN

Disease resistance rate: The ratio of backbone parents with comprehensive resistance levels R and MR to the total number of backbone parents in the

resistance gene combination; Proportion: the ratio of the number of materials in the specific resistance gene combination to the ninety backbone

parents
3 iTig
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