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Table 1. Response of rice variety ‘LTH’ monogenic lines to leaf blast at the upland blast nursery in Chiayi during
2011-2014.

Disease severity”

Designation Resistance gene Donor variety A B C D E Median”
IRBLa-A Pia Aichi Asahi 9 9 7 7 9 9
IRBLa-C Pia CO 39 - 9 9 9 9 9
IRBLI-F5 Pii Fujisaka 5 - 9 9 9 9 9
IRBLks-F5 Pik-s Fujisaka 5 7 9 9 9 9 9
IRBLks-S Pik-s Shin 2 9 6 7 7 9 7
IRBLk-Ka Pik Kanto 51 7 9 7 9 9 9
IRBLkp-K60 Pik-p K60 7 9 9 9 9 9
IRBLkh-K3 Pik-h K3 5 7 6 7 4 6
IRBLz-Fu Piz Fukunishiki 7 9 6 7 4 7
IRBLz5-CA Piz-5 CI01A51 2 2 4 4 4 4
IRBLz5-CA (R) Piz-5 CI01A51 4 2 4 2 4 4
IRBLzt-T Piz-t Toride 1 9 9 9 9 9 9
IRBLta-K1 Pita K1 4 2 5 4 9 4
IRBLta-CT2 Pita C105TTP2L9 6 7 7 5 4 6
IRBLta-CP1 Pita CI101PKT 5 7 6 4 7 6
IRBLb-B Pib BL1 2 4 4 4 4 4
IRBLt-K59 Pit K59 8 9 9 8 9 9
IRBLsh-S Pish Shin 2 4 6 9 4 9 6
IRBLsh-B Pish BL1 4 6 9 4 9 6
IRBL1-CL Pil C101LAC 4 4 6 7 9 6
IRBL3-CP4 Pi3 C104PKT 8 9 9 6 9 9
IRBL5-M Pi5(t) RIL249 (Moroberekan) 4 4 8 4 9 4
IRBL7-M Pi7(t) RIL29 (Moroberekan) 4 4 6 4 9 4
IRBL9-W Pi9(t) WHD-IS-75-1-127 5 4 4 4 4 4
IRBL12-M Pil2(t) RIL10 (Moroberekan) 4 4 4 4 4 4
IRBL19-A Pi19(t) Aichi Asahi 9 9 9 8 9 9
IRBLkm-Ts Pik-m Tsuyuake 6 4 5 4 4 4
IRBL20-IR24 Pi20 ARL24 4 3 5 4 4 4
IRBLta2-Pi Pita2 PiNo. 4 4 4 4 2 4 4
IRBLta2-Re Pita2 Reiho 2 4 4 4 4 4
IRBL11-Zh Pill(t) Zhaiyeqing 8 4 2 4 4 7 4
LTH - - 9 8 9 9 9 9

“ The severity score was evaluated based on a 0-9 scale developed by IRRI. Each data point is the maximum score from two repli-
cates. A: 2nd crop season in 2011; B: Ist crop season in 2013; C: 2nd crop season in 2013; D: Ist crop season in 2014; and E: 2nd
crop season in 2014.

¥ Median of the disease scores from all the trials (A-E).

* Missing data.
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Table 2. Response of rice variety ‘CO 39’ near-isogenic lines to leaf blast at the upland blast nursery in Chiayi dur-

ing 2011-2014.

Disease severity”

Designation Resistance gene Donor variety A B C D E Median”
IRBLsh-Ku[CO] Pish Kusabue 3 4 5 4 4 4
IRBLsh-S[CO] Pish Shin 2 3 5 5 4 5 5
IRBLsh-B[CO] Pish BLI 3 - 5 4 5 5
IRBLb-IT13[CO] Pib IRAT 13 2 2 5 2 - 2
IRBLz5-CA[CO] Piz-5 C101AS51 - -

IRBLzt-IR56[CO] Piz-t IR56 3 2 5 4 4 4
IRBL5-M[CO] Pi5(t) RIL249 (Moroberekan) 5 6 5 5 5 5
IRBLks-CO[CO] Pik-s Caloro 5 7 5 5 6 5
IRBLk-Ku[CO] Pik Kusabue 3 4 5 4 5 4
IRBLk-Ka[CO] Pik Kanto 51 4 4 4 4 4 4
IRBLkh-K3[CO] Pik-h K3 3 3 4 4 4 4
IRBLkm-Ts[CO] Pik-m Tsuyuake - - -
IRBLkp-K60[CO] Pik-p K60 4 5 5 4 4 4
IRBL1-CL[CO] Pil C101LAC 3 4 5 4 4 4
IRBL7-M[CO] Pi7(t) RIL29 (Moroberekan) 3 5 5 4 4 4
IRBLta-Ya[CO] Pita Yashiromochi 3 4 5 4 3 4
IRBLta-Me[CO] Pita Metica 1 3 5 5 4 4 4
IRBLta2-Pi[CO] Pita-2 PiNo. 4 - - -
IRBLta2-Re[CO] Pita-2 Reiho 2 5 4 4 4 4
IRBLta2-IR64[CO] Pita-2 IR64 2 2 4 4 4 4
CO 39 - - 4 6 6 5 5 5

“ The severity score was evaluated based on a 0-9 scale developed by IRRI. Each data point is the maximum score from two repli-
cates. A: 2nd crop season in 2011; B: 1st crop season in 2013; C: 2nd crop season in 2013; D: 1st crop season in 2014; and E: 2nd

crop season in 2014.
¥ Median of the disease scores from all the trials (A-E).
* Missing data.
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Table 3. Response of rice donor varieties to leaf blast at the upland blast nursery in Chiayi during 2011-2014.

Disease severity”

Donor variety Resistance gene A B C D E Median”
Aichi Asahi Pia, Pi19(t) 9 9 9 9 9 9
Shin 2 Pik-s, Pish 9 7 8 7 6 7
Kanto 51 Pik 7 6 9 7 5 7
Fukunishiki Piz 9 7 9 7 6 7
Toride 1 Piz-t, Pish 2 4 4 4 5 4
BL1 Pib, Pish 2 4 4 4 3 4
K59 Pit 8 8 8 7 9 8
Tsuyuake Pik-m 9 7 9 7 6 7
PiNo. 4 Pita2 6 6 6 6 5 6
Caloro Pik-s 2 4 4 4 5 4
Yashiromochi Pita 6 6 5 5 5 5

“ The severity score was evaluated based on a 0-9 scale developed by IRRI. Each data point is the maximum score from two repli-
cates. A: 2nd crop season in 2011; B: 1st crop season in 2013; C: 2nd crop season in 2013; D: 1st crop season in 2014; and E: 2nd

crop season in 2014.
¥ Median of the disease scores from all the trials (A-E).
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Response of Rice Varieties ‘LTH’> Monogenic Lines and
‘CO 39’ Near-Isogenic Lines to Rice Blast

Dah-Jing Liao', Lung-Che Chen’, Chih-Wen Wu’, and Chia-Lin Chung®*’

Abstract

Liao, D. J., L. C. Chen, C. W. Wu, and C. L. Chung. 2016. Response of rice varieties
‘LTH’ monogenic lines and ‘CO 39’ near-isogenic lines to rice blast. J. Taiwan Agric. Res.
65(1):8-17.

Two sets of rice blast differential lines introduced from IRRI, ‘LTH’ monogenic lines (MLs)
and ‘CO 39’ near isogenic lines (NILs), were tested for response to rice leaf blast at the upland blast
nursery at Chiayi Agricultural Experiment Branch, Taiwan Agricultural Research Institute for 5 crop-
ping seasons during 2011-2014. The results showed that 37.5% of the ‘LTH” MLs and 71.4% of the
‘CO 39’ NILs exhibited moderate to high resistance (disease severity < 4). In particular, Piz-5 [in
IRBLz5-CA and IRBLz5-CA(R)], Pib (in IRBLb-B), Pi12(t) (in IRBL12-M), and Pita2 (in IRBLta2-
Pi) consistently showed high resistance, indicating that the four resistance genes might be incompat-
ible with most of the Magnaporthe oryzae races in the nursery, therefore their resistance is likely to be
more broad-spectrum. It was observed that some resistance genes had different reactions in the ‘LTH’
and ‘CO 39’ genetic backgrounds. For instance, Pik (from ‘Kanto 51°) and Pik-p (from ‘K60’) were
moderately resistant in ‘CO 39’ background but highly susceptible in ‘LTH’ background, suggesting
that their resistance may be more effective in the /ndica background or the background containing
other resistance gene(s). Pik-h (from ‘K3’) and Pil (from ‘C101LAC’) conferred stronger resistance
in ‘LTH’ background (reduction of 3—4 scales on severity) than in ‘CO 39’ background (reduction of 1
scale on severity), which may be due to the mask effect contributed from the resistance of Pia and Pi-
CO39(t) in ‘CO 39°. Because of the potential interference of mask effect in ‘CO 39’, the ‘LTH’ MLs
can be a better differential system for the identification of effective R genes in Taiwan. It was also
found that some differential lines and their donor parents reacted differently to blast, possibly due to
the genetic background effects and/or the accumulative effects of multiple R genes in the genomes.
‘BL1’ and ‘Toride 1°, the donor lines carrying more than one R genes, showed higher resistance than
their corresponding ‘LTH” and ‘CO 39’ differential lines.

Key words: Magnaporthe oryzae, Blast nursery, Differential lines, Resistance genes.
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