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Table 1: The amount of sporulation of pyricularia oryzae on a susceptible lesion when seven strains were

inoculated to the varieties, Shin 2 and Norin 8 and released by different methods (10? conidia/lesion

N

Fungus strain

Shin 2, released by rubbing Norin 8,

Incubation date

Incculation date

Nov. 27 Jan. 25

Oct.s  Novis  Sep. 28, <D Ruhing  Miging O
P-2b 1.8 32. 4 5.1 18.8 BZ 27.6 66. 4 47.0
Ken 53-33 3.4 25.2 9.6 12.7 AB 15,5 55.1 35.8
Ina 72 55,2 82.6 37.4 58.4 2.5 278.3 155, 4
Hoku 1 5.7 23.2 14,9 13.6 ABZ 8.3 69.2 38.8
Ken 54-20 28.0 40.9 10.7 26.5 9.8 91.8 50.8
Ken 54-04 6.8 20.7 3.7 10.4 A 9.2 104.7 57.0
Ina 148 10,2 61.0 .1 27. 4 32,0 62.2 47,1
<b
Average 17.3 41.4 13.2 24.0 12, 4 104, 0 61.7

<a. Based on 3 replications of counted 3 lesions, from each fungus strain or variety,

<b. Differences ameng the fungus strains and inoculation date on the variety,

Shin 2 were significant

(P=0.99). Valuss followed by the same letter aze not significanily different (Duncan’s new
multiple range test, P=0.95).
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Table 2: The amount of sporulation of Pyricularia oryzae on an oatmeal agar (10* spores/ml)

<b
Fungus Meagurement at
strain Nev. 8 Nov. 27 Dec. 6 Dec. 28 Avera;g .
P-2b 46,0 10.0 6.6 16. 4 19.8
Ken 53-33 26,0 11.0 4.5 8.0 12.6
Ina 72 13.0 12.0 1.1 5.0 10.2
Hoku 1 52.6 103.0 45,9 28.4 T 57.5
Ken 54-20 24.0 36.0 9.9 3.0 25.2
Ken 54-04 21,6 15.6 10. 6 11.2 14.8
Ina 168 18.0 7.0 9.8 13.2 12.0
Average. 28.8 27.8 14.1 16.2

<a. Based on 5 replication from each fungus strain and measuring date.
<b. Each experiment was made at different time betwzen october and December.
<c. Significant difference (P=0.99) were found among fungus strains.
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Aggressiveness (Pathogenicity index)
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BP RIEEY] 4830, be, bG, pGY 4D L LG - BE
(1966)12v o] #3lslw, KUY Hikes FRIdd &
ERI Aelthe, #eold 2w EHEHwe HR M
e BEIEESY ZE/L ddeod i HEE
E A ol E TERE REN YA AHAT ZR
7t etz R oGEE 197D BELAAY K
Bz FESE FENS &FE BB == 2K

MR 2 WHEAY A-EAT o~ 4T [
B fEfsle] BEEESl o= ATMAE mEs 2 2
27} Ak @AM BENY 2RE: 2R BE
feprol 4 BES AdA BNe TR WA FE OBE
e ZEAA FE,-FEE, BE MY mER
B (RE FasA ggh

2oy £ BIWRES B— Bl K
Bolel 5% BWR Mo BEmd ERS BET 4 3
Qo ol WFHRET] HEHZt |EME

Wb 4 e BHoIS & 4 sle

&5 fFE L AT LAA BFERES BED
o] HERGE HEstd 2 BREe & 49 2
B, BE ko BFHRE FE%Mel=] B L4
E BEgRe Sz 448 ¢ Yded Oatmealibpi
Kzl A ok JRBE ko] A9 TFHHIE o Eigel
A £19 BHE 1o B3 Bk sRelA T BE
2 HEMY B 999, 28z wEH] ME
B Kfie Ee MRS 2gont el = EED



<a
Tabl: 3: Aggressiveness Of 7 strains of Pyricularia oryzae on the varieties,

seedling stage.

Shin 2 and Norin 8 at

Fungus Shin 2, Insculated on Norin 8,

. <h Incculaated
strain Nov. 8 Dec. 6 Dec. 28 Average - on Nov. 27
P—2b 116 50 47 71 7%
Ken 53—33 205 308 44 186 65
Ina 72 179 343 51 191 93
Hoku 1 20 131 86 79 46
Ken 54—20 127 253 101 160 118
Ken 54—04 47 266 43 119 35
Ina 168 56 294 217 189 173
Average 107 235 84 142 88

<’a. Based on formula,

fungus strain or different inoculation date.
<b. Significant difference at the 1% level were found among fungus strains and iroculation date of

the variety, Shin 2.

Aggressiveness=b+10bg+30dG +40pG. An average of 2 relication of each

Tabl: 4. Correlation between sporulation 7 strains of Pyricularia oryzae on lesion ana two factors, sporul-

ation on oatmeal agar and aggressiveness of those different varieties at seedling stage.

Shin 2, Inoculated on Norin 8,
Inocul. on
Nov. 8 Dec. 6 Dsc. 28 Nov. 27
Nox. & Dec. 6 Dec. Inocul
Sporulation on oatmeal agar —.504 —.323 —.279 —. 890%*
Aggressiveness —. 124 +.432 +-.123 +. 529

<a
Table 5. The amount of sporulation of Ken 51—~20 and its mutants of pyriculariz oryzae on 5 different

varieties on oatmeal agar. (16° Conidia/lesion or ml)

Ken 54-20, <b <b
Mutant Shin 2 Norin 6 Norin 8 Norin22 Ginga Average Oatmesl agar
Ken 54-20 104 10.4 8.4 4.8 3.2 7.4 252
Ken 54-20b 15.2 6.8 3.2 5.6 3.6 6.8 228
Ken 54-20-ku-a 6.8 6.8 8.0 2.4 2.8 5.4 376
Ken 54-20-ku-b 1.2 124 7.6 8.8 3.6 8.7 484
Ken 54-20-ki 192 29,6 39.6 20.8  16.8 25.2 66
Ken 54-20-k2-a 22.7 4.8 23.2 18.4 12,4 16.3 222
Ken 54-20-k2-b 18.4 124 8.0 14,0 7.6 12.2 176
Ken 54-20-Pi No. 4 8.0 12.8 16.8 16. 4 5.6 .9 770
Average 14.0 120 14,4 1.4 7.0

<a. Inoculation on May 6, releasing by thermomixing, based on 2 replication with 10 lesions counted.
<b. Difference; among the mutants were significant (p=0. 99
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Table 6: Aggressiveness of Ken 54-20 and its Mutants of Pyriculeria oryzae on 5 different varietics

at seedling stage.

I]Sde\?tasr;%c_m Shin 2 Norin 6 Norin 8 Norin 22 Ginga Avera<gl()e
Ken 54-20 746 376 489 432 456 500
Ken 54-20b 469 450 487 487 500 479
Ken 54-20 - ku-a 140 252 211 196 299 239
Ken 54-20 - ku-b 432 323 331 437 375 379
Ken 54-20 - K, 187 162 136 135 175 158
Ken 54-20 < K:-a 253 88 101 150 174 153
Ken 54-20 - K»-b 665 332 313 317 301 385
Ken 54-20+ Pi No. 4 570 389 491 451 349 450
Averagib 432 ace 320 326 329

<a. Based on formula, Aggressiveness=b+10bg+30kG+40pG. Replication was two with 17 plants

in eash fungus strain and variety.

<b. Differences among strains and varieties were significant at P=0.99, and P=0. 95, respectively.
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Takle 7: Rate of susceptible lesion development when 7 different strains of Pyricularia oryzee with
inoculated to the varieties, Shin 2 and Norin 8.

<b
Diameter of susceptible lesion days after symtoms

. .<c
Cocfficient of

Strain Varieéra appeared (mm) rl;l%sggnr acieevelop—
1 2 3 4 5 Average
P-2b Shin 2 2.7 4.4 4.9 5.3 7.1 4.9 0.97
Norin 8 3.4 4.4 5.9 7.6 7.1 5.7 1.06
Ken 53-33 Shin 2 2.4 3.8 5.3 5.2 8.9 5.1 1.44
Norin 8 2.8 5.0 5.8 7.1 8.6 5.8 1.37
Ina 72 Shin 2 3.0 4.2 5.6 5.9 8.8 5.5 1.33
Norin 8 4,0 5.4 6.3 8.0 8.7 6.5 1.20
Hoku 1 Shin 2 3.8 4.7 5.9 6.8 8.1 5.8 1.07
Norin 8 3.7 3.7 5.4 6.1 7.4 5.2 0.98
Ken 54-20 Shin 2 3.5 5.2 6.1 6.8 9.4 6.2 1.34
Norin 8 2.5 4.8 4.8 7.2 7.7 5.4 1.08
Ken 54-04 Shin 2 3.8 4.4 4.9 5.5 6.5 5.2 0. 65
Norin 8 4.3 4.9 5.2 6.3 6.9 55 0.56
Ina 168 Shin 2 3.4 4.0 5.4 5.5 8.5 5.4 1.27
Norin 8 2.6 4.0 5.8 6.8 7.1 5.3 1.18
Average 3.3 4.5 5.6 6.5 7.4 5.5 1. 03

<a Shin 2 and Norin 8 were Inoculated on Dec, 28 and Jan. 25, respectibly.
<b Based on 4 replication with 4 lesions in each strain, variety and days after symtptom appeared.
<c Based on the formula of regression cofficient of lesion length against time in days after symptem

appeared.
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Table 8: The number of conidia of a susceptible lesion 5 days from inoculation on leaves with 7 different

strains of Pyricularia oryzae counted daily followed by 48 hours incubation,

No. of Conidia (15%/lesion) days after symptoms appeared

.. <b
Variety

Strain 1 2 3 4 5 Average
Shin 2 Pob 6.0 5.1 2.0 3.3 56°  44CD
Ken 53-33 6.6 9.6 9.9 16.0 4.3 11.6 CD
Ina 72 12.2 7.4 301 237 19.6 246 A
Hoku 1 10,2 14,9 21.3 15.9 12.9 15.0 AB
Ken 54-20 0.9 10,7 4.1 3.5 3.1 45CD
Ken 54-04 2.8 3.7 2.9 0.0 0.0 2.5 D
Ina 168 19. 4 11.1 7.0 4.5 14,8 11.4 BC
Average 8.3 17.2 11,2 9.6 8.6
Norin 8 P-2b 48.0 66. 4 37.3 22.0 1.3 37.0
Ken 53-33 55,1 55.1 52.3 25. 4 5.7 38.7
Ina 72 247.2 278.3  165.3 52.3 24.0 153. 4
Hoku ! 62.2 69.2 66. 4 34.5 29.6 52.4
Ken 54-20 73.5 91.8 52.3 7.1 19.8 48.9
Ken 54-04 62,2 104.7 15.5 13.6 8.5 40,9
Ina 168 25.4 62.2 42,4 26.8 29.7 37.3
Average 81.9 104.0 61.6 26.0 8.4
A A A
B B B

<a. Based on 3 replication of 4 lesions of each fungus strain, variety and days after appeared of

lesions.

<b. Varieties, Shin 2 and Norin 8 were inoculated on Dce. 26 and Jan. 25,

rubbing and Thermomixing, respectively.

released of conidia by

<c. Values followed by the same letter are not significantly different (Duncan’s new multiple range

test, P=0.95).
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Table 9. The numbaer of conidia 10%/lesion when leaves were 7 days from inoculated with 7 different

strains of Pyvricularia oryzae were counted followed by incubation.

Variety and

16* conid: a/lesion, leaves incubated for days

date of Strain e
inoculation 1 2 3 4 5 Averagce
<a
Shin 2 P-2b 1.7 7.2 16.4  14.4 9.9 A
Ken 53-33 0.0 0.8 5.9 1.8 2.1 A
Nov, 8 Ina 72 12.8  78.8 31.5  49.1 43.1 B
Hoku 1 8.1 3.0 8.4 6.0 6.4 A
{ea 54-20 13.8  17.8 38.2 16,7 21.6 B
Ken 54-04 0.0 5.7 7.9 2.7 4.1 A
Ina 148 12.3 8.4 e 7.4 10.0 A
Average 7.0 17. 4 17.2 14.0
<a
Norin 8 P-2b 22,3 421 13.0 19.5 24.2 A
Ken 53-33 9.9 16.6 16. 4 48.6 23.9 A
Nov. 27 Ina 72 33.1 34. 4 30.6 41.3 34.8 A
Hoku 1 3.9 3.9 12.6 23.5 1.0 B
Ken 54-20 4.0 13.1 6.4 32.5 14.0 B
Ken 54-04 1.4 6.4 5.5 6.4 49 B
Ina 168 9.4 17.7 46,3 30.4 26.0 A
<c
Average 12.0 9.2 18,7  28.9
A A A
B B B
<b
Shin 2 p-2b 25 116 80 74 77 74.4 A
Ken 53-33 40 46 11 118 208 104.6 AB
Mar. 18 Ina 72 42 154 282 207 352 207.4 C
Hoku 1 30 52 104 129 160 95.0 AB
Ken 54-20 76 128 174 160 196 146.8 B
ken 54-04 14 20 42 87 88 50.2 A
Ina 168 34 24 166 188 201 122.6 B
<c
Average 37.3 77.1 137.0 183.1
A A B B B

<a. Based on 3 replication with 3 lesions of each fungus strain and days of incubated, and conidia

were released by rubbing.

<b. Based on 2 replication with 10 lesions of each fungus strain and days of incubation,

conibia were released by Thermomixing.

and

<c. Values followed the same letter are not significantly different (Duncan’s new multiple range test,

P=0,95)
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Table 10. The rate of lesion develoment in different incubation days of 7

on the variety, Shin 2.
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strains of Pyricularia oryzae

Diameter of lesion days after incubated(mm) <a

<b
Coefficient of lesion

Strain
0 i 2 3 4 develop-ment rate

P-2b 52 7.4 8.1 10.9 9.6 1.37
Ken 53-33 5.5 6.8 10. 5 12.9 12.2 1.92
Ina 72 4.8 7.4 8.9 9.9 10.7 1.58
Hoku 1 4.7 6.2 7.2 10.2 12.0 1.83
Ken-54-20 5.2 7.1 9.1 10.1 12.5 1.77
Ken 54-04 5.2 59 6.9 6.8 10.0 0.96
Ina 168 4.6 7.3 8.0 9.1 1.6 .66
Average 5.0 6.8 8.4 10.0 1.7 1.57

<a. Basged on 3 replication with 3 lesions of each funzus strain and days of incubated from 7 days

after inoculation.

<b. Calculated by regression coefficient of lesion length aginst time in Pays during incubation.
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Table 11: Correlation between development of lesion and sporulation on host plants and aggressiveness

of 7 strains of Pyricularia oryzae studied in 10 years.

<a <b
Experiment, Egg{“lli%%n on Aggressiveness
Variety = in 10 years
Length of lesion Shin 2 (1) —. (79 —. 326
Norin 8(2) —. 044 —. 633
Shin 2 (3 —. 449 —. 344
Coefficient of lesion Shin 2 (1D +.165 . 908¥*
development Norin 8(2) +.136 +. 853%+
Shin 2 (3) +.199 +.788%*

<a Based on data (1), (2) from Table 7 and (3) from Table 10.

<b Based on data from Kiyosawa (1972)%®.
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Table 12: The amount of sporulation (10%/lesion) on the leaves with 1-4 lesions when 2 strains

Pyricularia oryzae were inoculated at different season,

. <b

Varety and date Pungus strad Thenumber of lesions/leaf Density

of inoclation gus strain 1 5 3 1 Average effect

Verag! coefficient
Norin 8 Ken 53-33 10.6 3.8 3.7 3.0 5.3 —. 364%
Dec. 18 Ina 72 266 16.3  19.3 5.4 16.9 —. 520%
No\lé'n 8 Ken 53-33 140 86 88 96 103 —. 022
Mar. 4 Ina 72 360 35 424 322 366 —.023

<a Based on 3X4 lesions released by rubbing and 2X10 lesions released by Thermomixing, inoculated

on Dec. 18 and Mar. 4, respectively.

<b Calculated as the regression coeffibent of equaton by Leonard (1969).7®
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Takle 13. The amount of sporulation 16® conidia/lesion 3 strains of Pyricularia oryzae were inoculated on

5 different varieties at three different periods.

Date of . . . R . <b
Strain inoculation Norin 6 Norin 8 Norin 22 Shin 2 Ginga Average
Ken 53-33 Feb. 12 266 147 141 195 233 196, 4
Feb. 22 2906 218 219 170 40 192, 6
Fed. 26 486 284 317 189 341 323. 4
<b
Average 349.3 216. 3 235.7 183.7 211.83
Ina 72 Fed. 12 285 202 233 181 248 247.8
Feb, 22 602 459 358 287 191 37%. 4
Feb. 26 386 410 33?7 374 461 394.0
<b
Average 424.3 390. 3 304.7 280.7 300.0
Ken 54-20 Feb. 12 24 17 8 11 17 15.4
Feb. 22 103 69 72 40 119 84,6
Feb. 26 35 5 15 69 39 32.6
<b
Average 54.0 30.3 a7z 46.7 58.3
Grand average 275.9 212.3 188.0 170.7 189. 9

<a. Based on 4 replication with 5 lesions released by Thermomixing.
<b. Significant differences among the varieties and fungus strains were found at p=0.95, and 0.¢9,

respectively.
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Table 14. Aggressiveness of 3 strains of Pyricularia oryzae were inoculated to 5 varieties at two different

Teriods.
. Date of . . .
Strain inoculation Norin 6 Norin 8  Norin 22 Shin 2 Ginga Average
Ken 53-33 Feb. 12 343.7 313.4 197.1 222. 6 122.6 239, 9
Feb. 22 207.0 239.0 198.3 186.3 94.3 185.0
Average 275. 4 276.2 197.6 204.5 108.5 212.5
Ina 72 Feb. 12 68.2 67.1 87.2 55.6 65.6 68.7
Feb. 22 370.5 383, 2 253.5 249.0 223.5 295.9
Average 219.4 225.2 170. 4 152.3 144.6 182.3
Ken 54-20 Feb. 12 186. 3 263.8 123.3 161.6 63.3 195.7
Feb. 22 246, 5 310.3 177.3 223.5 198.5 231.2
Average 216.4 287.1 150.3 192.6 130.9 195.5
<b
Grand average 237. 1 254.7 180.3 180.0 128.0

<a. Based on formula, Aggressiveness=b+10bg+30bG+40pG, and an average of lesion number on
68 plants which were grown in two sesdling’boxes.
<b. Differences among the varieties were significant (P=0.99)

<a
Table 15. The amount of sporulation 1¢? conidia/lesion 3 strains of Pyriculariu oryzee wete inoculated on
10 different varieties at two different periods.

o Date of Aichi Norin Norin Knto Norin Norin Shin ee Hoare <b
Strain inoculaticn Kusabue Asahi 17 6 51 8 22 2 Ginga Nishiki Average
Ken 53-33 Mar. 13 330 265 255 309 251 165 168 209 157 270 238
Apr. 21 216 114 80 210 58 36 138 62 94 104 i
Average 273 190 168 260 155 101 153 136 126 187
Ken 54-20-%* Mar. 13 173 182 179 363 258 160 1?3 234 177 192 21
Apr. 2] 126 76 121 178 112 162 242 178 66 76 134
Average 150 129 150 271 185 161 218 206 122 134
Hoku 1-#*  Mar. 13 44 20 37 98 67 19 30 52 54 28 50
Apr. 23 20 24 24 120 32 40 40 16 13 24 30
Average 32 22 31 109 50 30 35 34 34 26
<b

Grand average 152 114 116 213 130 o7 135 125 94 116

<a. Based On two replication with 10 lesions released of conidia by Thermomixing.
<b. Differences among the varieties and fungus strains were significant (P=0. 99).
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Table 16. Aggressiveness of 3 strains of pyricularia oryzge

two different periods.
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were inoculated to 10 different varieties at

. Date of Aichi Norin Norin Kanto Norin Norin Shin . Homare <b
Strain inoculation Kusabue wohi 7 6 51 8 22 2 Ginga Nishiki Average

Ken 53-33 Mar. 13 286 302 286. 274 304 326 298 310 258 324 297
Apr, 21 484 430 383 386 234 345 280 565 219 184 351

Average 385 366 335 330 269 336 289 438 239 254
Ken 54-2¢c-%* Mar. 13 280 318 290 322 188 342 320 332 292 278 296
Apr, 21 217 867 682 590 164 620 508 689 295 357 499

Average 249 593 486 456 176 481 414 511 294 318
Hoku 1-k* Mar. 13 175 220 200 209 284 273 122 152 91 140 187
Apr. 21 171 164 134 132 77 133 126 137 43 85 121

Average 173 192 167 174 181 233 124 145 &7 123

<b
Grand average 269 384 329 320 209 440 276 344 200 231

<a. Based on formula, Aggressiveness=b+10bg+30kG+4cpG, and an average of lesion number on

68 plants which were grown in two boxes.

<b. Differences among the varieties and fungus strains were significant, p=0.95 and 0.99, respec-

tively.
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Table 17. Correlation coefficuents between varicus values.

Group of true No. of Fungus Between

resistance type variety strain

resistance to
lesion formation
and sporulation

Between Between
field resistance first and second
and resistance to series

Lesion from. Sporul. Lesion form. Sporul.

Ken 53-33 -+, 499 +.9728% +. 684 +.474 . 927%
Shin 2 5 Ing 72 4. 9458 +.918% 4857
Ken 54-20 —.454 +.747 —.335 4. 699 —-.027
Average +.38) +.798 +. 690 +.735 +. 687
Shin 2 5 Ken 53-33 +.223 +.568 +. 489
Kanto 51 2 Ken 54-20-k* +. 140 +. 411 +,139
Aichi Asahi 3 Hoku 1-k' +.148 +-823%*% +.181
Average +.103 +.635 +.370

<a Grand average in Table 13,14,15 and 16 were used for calculation of correlation coefficients,
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Sporuiation of Pyricularia or vzae and Lesion Development on

Leaves in Relation to Field Resistance of the Rice Plant

Chung Ik CHO

Honam Crop Exgeriment Station, O.R.D., Iri, Korea

SUMMARY

The objective of these studies was to find out a laboratory testing method for blast field resistance
in rice. Rice plants at 5 to 6 leaf-stage were inoculated with the seven diferential blast strains of
Pyricularia 0ryzac which have been extensivaly used in Japaa and some mutant strains under greenhouse
conditions. The number of conidia of Pyricularia oryzae devalopad on susceptible lesions was comparéd
each other and its differences were expressed as spor'ulation of the fungus. In addition, varietal
difference in sporulating results could be summarized as follows:

1. It was revealed that there was a s'gnificant differeice in sporulaticn of the seven blast fungus

strains and the used some mutant strains,

2. A positive correlation was detected betwesn sporulation and two factors, expansion rate of lesions
and aggressiveness on the host plants.

On the other hand, a negative correlation was found betwesn sporulating ability and nurber of
conidia developed on the oat-meal-sucrose-agar while there was no relationship between lergth of
lesion and number of the conidia developed on the barley-grain medium.

3. The maxinum sporulation appeared on the second day after appearance of susceptible lesions of the
plant, The proper incubation period for development of susceptible lesions varied from one experiment

to another, depending upon the nutritional conditions of the host plants.

4. In some experiments, a negative density effect of sporulation of the fungus was shown as number
of lesions was getting increased.

5. A more clear inter-strain difference in sporulation was oberserved as compared with that in
aggressiveness, indicating that the latter was more greatly affected by environmental conditions
rather than the former. Therefore, sporulation of the fungus might be more useful for field resistance
test of rice varieties to blast disaese than the aggressiveness test, provided that a consistent
relationship between these two factors exists.

6. Varieta] difference in resistance to sporulation of blast fungus in rice was demonstrated in several
experiments but no such difference in development of lesions was detected. However, it appeared that
the field resistance seemed to be more closely correlated with resitance to lesion development than
with that to sporulation of the fungus.

7. Less sporulation of the mutant strains in susceptible rice varieties as compared with their original
strains suggested that there is a possibility of the stabilizing selection among fungus strains.
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