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Evaluation of Resistance to Rice Sheath Blight (Rhizoctonia solani Kiihn) of Rice
Germplasms at Seedling Stage
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ABSTRACT Rice sheath blight (ShB), caused by Rhizoctonia
solani Kihn, is one of the serious fungal disease resulting in
severe yield loss in rice field worldwide. There are limited
sources of genetic resistance and no commercial cultivar with
high level of ShB resistance is currently available in Korea. In
order to seek available resources with high level of resistance to
ShB, 40 rice germplasms were used to evaluate disease reactions
including ShB, leaf blast and bacterial leaf blight and these
germplasms also examined agronomic traits such as days to
heading, culm length, panicle length, No. of panicles, No. of
spikelets per panicle and so on. There is wide variation in
agronomic characters and disease reactions. Rice germplasms also
showed considerably different ShB reaction caused by inoculation
at seedling stage. Areumbyeo, Gayabyeo, IR579-Es44 and IR64
showed more strong reaction to ShB than the others. Especially,
Gayabyeo is considerably available to develop a new variety with
resistance to ShB in Korea.
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Table 1. Distribution of agronomic characters of 40 rice germplasms using for assessment of resistance to rice sheath blight

at seedling stage.

Agronomic Characters Mean Standard Deviation Minimum Maximum
Days to heading 82.8 11.3 62 112
Culm length (cm) 81.0 17.2 59 129
Panicle length (cm) 22.6 2.8 17 29
No. of panicles 9.7 23 5 15
No. of spikelets per panicle 127.1 32.1 77 240
1,000-brown seed weight (g) 22.1 2.9 13.6 29.3
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Table 2. Lesion length ratio caused by rice sheath blight of 40 rice germplasms.

Ent Plant” Maturin Sheath blight w
Nor.y Germplasms type time ¢ Lesion length ratio” Reaction® Remark
1 Areum T Mid-late 24.4£12.54 MR -
2 Asd14 1 Middle 59.1+11.73 S 1T174638
3 Coll 235 1 Middle 57.7£10.81 S 1T174620
4 CR141-5130-232 1 Mid-late 39.4+ 9.34 MS 1T174686
5 CR146 1 Middle 38.5+£16.03 MS 1T174692
6 Deuraechan J Mid-late 61.0+ 4.40 S -
7 Gaya T Middle 25.7+ 7.22 MR -
8 Giho J Mid-late 40.8+12.39 MS -
9 GL33 J Early 62.2+ 9.04 S -
10 Hanseol J Early 35.9+£15.37 MS -
11 Tksan528 J Mid-late 50.3+£13.21 S -
12 Ilpum J Md-late 51.5+£12.04 S -
13 IR579-Es44 1 Early 27.2+16.23 MR 1T174674
14 IR64 1 Mid-late 22.9+15.15 MR -
15 1R66160-121-4-4-2 1 Mid-late 71.7£13.96 HS -
16 Jamine85 1 Mid-late 85.6+ 9.14 HS -
17 Jinbu J Early 50.0+ 9.54 MS -
18 Juan J Mid-late 64.2+£16.43 S -
19 Lacross 1 Middle 31.7+ 6.09 MS -
20 Lemont 1 Mid-late 81.8+ 9.64 HS -
21 Milyang23 T Mid-late 33.3+ 9.44 MS -
22 Moroberekan Tj Late 69.0+19.10 S -
23 Namil J Middle 34.2+13.88 MS -
24 Onnuri J Mid-late 60.5+12.46 S -
25 OR100-9 1 Middle 45.5+11.34 MS 1T174689
26 0S4 1 Mid-late 52.6+20.86 S -
27 P33-C-83 1 Mid-late 50.6£16.54 S 1T174684
28 Pai-mi-nan-tsan 1 Middle 33.7+10.08 MS IT174713
29 PL3212 1 Middle 46.8+14.85 MS -
30 PTB39(Jyothi) 1 Mid-late 59.5+£21.67 S IT174641
31 PTB41(Bharathy) 1 Late 41.5+11.85 MS 1T174642
32 Rikudo norin 11 1 Mid-late 73.5+ 6.85 HS 1T172754
33 RP1131-109-1 1 Middle 49.7+10.96 MS 1T174709
34 Rusty Late 1 Late 30.5+ 2.35 MS -
35 Suweon497 J Mid-late 64.8+ 7.84 S -
36 Suweon532 J Mid-late 62.4+22.43 S -
37 Tong88-7 J Early 46.1+£11.35 MS -
38 TR22813 J Early 49.8+ 6.73 MS -
39 Yongmun T Middle 38.3+ 8.49 MS -
40 Zenith 1 Mid-late 43.6+ 7.63 MS -
LSD - - 11.4 - -
CV (%) - - 14.2 - -

“T: Tongil type, J: Japonica type, I: Indica type, Tj: Tropical japonica type

¥ The ratio of lesion length to total leaf length

*Lesion length ratios for resistant (R), moderately resistant (MR), moderately susceptible (MS), susceptible (S) and highly
susceptible (HS) reaction are <10, 11~30, 31~50, 51~70 and =71, respectively.

Y Accession number of rice germplasm in the RDA-Genebank Information Center
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Table 3. Lesion length ratio caused by rice sheath blight at seedling stage according to plant type and flowering time.

Flowering No. Of Lesion length I'a'[iO
Plant type . — -
time germplasms Average Minimum Maximum
Early 1 27.2 - -
. Middle 8 453 31.7 59.1
Indica
Mid-late 10 58.1 22.9 85.6
Late 2 36.0 30.5 41.5
Early 5 48.8 359 62.2
Japonica Middle 1 342 - -
Mid-late 8 56.9 40.8 64.8
. Middle 2 32.0 25.7 38.3
Tongil .
Mid-late 2 28.9 24.4 333
Tropical japonica Late 1 69.0 - -
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Fig. 1. Frequency distribution of lesion length ratio of rice
sheath blight disease by inoculation of Rhizoctonia
solani Kithn in rice germplasms.

Table 4. Eigen values of principal components and their
contribution.

Principal component (PC)”

PCI PC2 PC3 PC4 PC5

Standard 17 6956 159921 10.1412 2.7293  2.01320
deviation
Proportion - 4583 03743 0.1505 0.0109 0.00593
of Variance
Cumulative 4583 0.8326 09832 0.9941 1.00000
Proportion

“PC1 and PC2 is mainly affected by culm length and lesion
length ratio, respectively.
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Fig. 2. Principal component analysis among agronomic traits
and lesion length ratio of rice sheath blight disease by
inoculation of Rhizoctonia solani Kithn in 40 rice
germplasms. (1; Areumbyeo, 7; Gayabyeo, 14; IR64
and 13; IR579-Es44)
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Table 5. Agronomic characteristics of germplasms with moderate resistance to rice sheath blight.

Germplasms Heading date Culm length  Panicle Blast Be}cterial leaf No. of panicles No. of spi.kelets .1,000-br0wn
(mm/dd) (cm) length (cm) (1~9) blight (1~9) per plant per panicle rice weights (g)

Areum 8/17 77.3 21.8 6 2 10.7 144.3 23.6

Gaya 8/11 77.9 24.8 3 3 11.0 115.3 224

IR579-Es44 8/2 59.4 22.6 2 3 10.1 76.5 19.0

IR64 8/29 69.0 24.7 2 3 12.3 99.8 242
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