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Genetic Analysis on the Linkage Relationship
Between Blast Resistance
Gene and Plant Height Gere in Rice (Uryza sativa L.)
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ABSTRACT

This study was investigated to know the possible linkage relationship between blast resistance gene and

plant height gene in rice. Two resistant varieties, Tadukan and Tetep were crossed with six susceptible semi-

dwarf tester lines. Progenies derived from the crosses were inoculated with spray method at 34 leaf stage
with blast races, c-8%t and T-2*'. The results indicated that: (1) Resistance of Tadukan and Tetep to the
c-8%t was controlled by a single dominant gene, respectively. (2) Resistance of Tadukan and Tetep to the

T2t was expressed by complementary gene action between two dominant genes, respectively. (3) No linkage

relationship was found between resistance gene and plant height gene of both Tadukan and Tetep when tested

with c-8%t and T-2+t, respectively.
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Table 1. Heading date, culm length and their
marker characters of semi-dwarf testers.

Source Heading Culm Marker Linkage
number date length character group
40663 Aug. 12 59cm Brown furrow  Unkowr

40677 Aug. 8 54 Purple node i

Purple stigma \

Cluster Panicle 1
40703 Aug. 14 57 Long extra glume I
40723 Aug. 11 50 Gold hull Vi
40727 Aug. 2 55 Neck leaf X
40729 Aug. 3 52 Brown leaf spot X
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Table 2. Reactions of resistant varieties and susceptible semi - dwarf testers to blast isolates.

Reaction to blast isolates

Blast isolate* Resistant Parent Susceptible semi-dwarf tester
Tadukan Tetep 40663 40677 40703 40723 40727 40729
P-2 1 1 5 4 9 5 1 6
P-3 1 1 1 3 1 1 1 i
P-11 1 1 1 6 1 1 1 6
P-12 1 1 8 1 8 1 1 6
P—- 13 1 i 1 1 1 1 1 6
P— 15 1 1 1 1 1 1 6 1
T— 2%t 1 1 8 9 8 8 8 9
c—8* 1 1 9 9 8 9 9 8

1 highly resistant 9 : highly susceptible

*P—2 P—3 P—11, P—13 and P— 15 refer to the isolates from diseased cultivars Milyang 23

Milyang 30, KTH(khao—teh—haeng), Jinheung and Tongil, respectively.
gt Aol tial FEgikS VERME e olF A Mol HEste EEEETFE A Aoz Holdg
e H—RE KHe HAR g7 oz ol Z KV & —HEa Yrk
A Zh 5l et

3. AER ERMMD 2R B
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Tadukan, Tetep2 Z-E ¥ HMEHE I HEA o HHRMGE A BRI T BUH

A ol 75cme FAoR fEsEdong 1 J MES Histd ok
TE EE, 1 LS Effes EHstd 2EHE C—8" FA g BERER, Tadukan 40663,

Chi—square @23 R F A8 5% S/RE%KA
HeolA BES SEke ERY el 3:18
ettt EE A AA] 2L).

Tadukan ol 1} Tetepol 2E HHRERMEM HE
oA H—7 SEBEE e Ae EBRE nF &%
—mfEe Bidi EREETFE Az gl dEe
2 ARk ¥ Ramish®, #F %5 % IndicaEfl
Y= SE—o A TN 1Y ERBETFN %
e ERAMTE 13 RE 232 2% &8
of Errdcta @& v Aok K MR vebg B
B SEEREEE AN 2 Tadukan, Tetep- HRR

40703, 40723, 40727, 40729 Fic3te] HEANAE
Bags EBHEs BRI Bl gl Aoz uH
Moo, 40677 X Tadukan# & o)A 5k X2gkol 7.544
2 #ifel & Aoz VENGTH(Table 3). 283
Tetepol 4 = C— 8* Aol tisted 40677 X Tetep
A Aar Xegkol 448022 5%  HEKEAA
Hdol sl Aoz Jegen vojxl A=
R e BREae @i gl Aos uE
w5t tH(Table 4). .

T T—-2* FA A HENAE  Tadukane
40663, 40703, 40723, 40727, 40729 ZE e

Table 3. Orthogonal chi-square test for independence of blast resistance and plant height in
the crosses between susceptible semi-dwarf testers and resistant parent, Tadukan, to

mutant blast race, C—8*t.

epti . egregati 2
S;icl P dvls)ilaif Resistant Segregation Total Va)l(ue Probability
tester parent TR Tr tR tr (df=1)
40663 Tadukan 72 30 10 6 118 0.427  .75-.05
40677 " 152 36 34 20 242 0544  .01—.00¢
40703 " 83 12 23 4 122 0.088  .50—.25
40723 " 84 10 36 4 134 0012 > .90
40727 ” 74 8 36 2 120 0.686  .50—.25
40729 ’ 61 35 15 11 122 0298  .75—.50

T : Tall plant, R: Resistance.
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Table 4. Orthogoral chi-square test for independence of blast resistance and plant height in
the crosses between susceptible semi ~dwarf testers and resistant parent, Tetep to
mutant blast race, T—2*!

i . T i X2
fe“;ief’é‘v?i‘if Resistant Segregation Total  Value Probibility
tester parent TR Tr tR tr (af=1)
10663 Tetep 79 15 76 2 122 1398 .25-.10
40677 " 113 43 46 7 209 4480  .05—.02
40703 " 72 1 30 1 114 2410 .25—.10
40723 " 92 1 25 i 129 1149 .50—.25
40727 ” 69 9 38 4 120 0115  .75—.50
40729 " 78 10 23 5 116 0.796  .50—.25

T : Tall plant, R: Resistance.

Table 5. Orthogonal chi- square test for independence of blast resistance and plant height in
the crosses between susceptible semi -dwarf testers and resistant parent, Tadukan to
mutant blast race, T—2*.

S i . Segregation X2
sSe‘:n(;e-‘zlt\:zt;lref Resistant Bregatio Total  Value Probibility
tester parent TR Tr tR tr (df=1
40663 T adukan 68 34 9 6 117 0.258  .75— .50
40677 " 130 103 45 18 206 5016  .02—-.01
40703 p 61 33 19 8 121 0.281  .75—.50
40723 " 57 31 23 14 125 0.077  .90—.75
40727 " 58 26 28 8 120 0946  .50—.25
40729 " 67 21 17 7 112 0.283  .75—.50

T : Tall plant, R: Resistance.

Table 6. Orthogonal chi -square test for independence of blast resistance and plant height in
the crosses between susceptible semi -dwarf testers and resistant parent, Tetep to
mutant blast race, T— 2*t.

Susceptible . Segregation ?

somi - dwarf  RESiStant BTE Total Vz)a(lue Probability

tester parent TR Tr tR tr (df=1)
40663 Tetep 73 20 25 4 122 0.832 .50—.25
40677 ” 89 66 39 14 208 4.361 .056—.02
40703 ” 69 13 24 8 114 1.281 .50—.25
40723 ” 69 33 23 4 129 3.210 .10—.05
40727 ” 56 16 30 12 114 0.577 .50—.25
40729 ” 72 14 23 6 115 0.294 .75=.50

T: Tall plant, R: Resistance.

MadAe BRF EHKe BRI Bl g= 5t (Table 6).
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of & HAAE ME Ehts BEe Bume
2 $A %ol HEAsdt, aela T2 #AN o
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Table 7. Segregation of blast resistance in the F, populations of the crosses of 40677 Tadukan
and 40677/ Tetep to mutant blast races, C—8*' and T—2**.

Resistance Segregation X2
Blast race Cross segregation ratio Value Probibility
R S R S af=10
c—8 40677/ Tadukan Obs. 186 56 3 : 1 0.447 .75—.50
Exp. 1815 60.5
40877/ Tetep Obs. 159 50 3 : 1 0.129 .75—.50
Exp. 156.75 52.25
T—2% 40677/ Tadukan Obs. 175 121 9 : 7 0.992 .50—.25
Exp. 1615 1295
40677/ Tetep Obs. 128 80 g : 7 0.364 .25-.10
Exp. 117 91

Obs. : Observed value
R : Resistant S

Exp. : Expected value

: Susceptible

Table 8. Chi-square test for a fitness to the segregation ratios between blast resistance and
plant in the F, populations of the crosses of 40677 Tadukan and 40677/ Tetep to
blast races, C—8" and T—2"".

Segregation Segregation  X?

Blast race Cross ratio Value Probability
AB Ab aB ab AB Ab aB ab (df=1)
Cc-—g 40677,/ Tadukan Obs. 152 36 34 20 9:3:3:1 7774 .10—.05
Exp. 136.1 45.4 45.4 15.1
40677/ Tetep Obs. 113 43 46. 7 9:3:3:1 4546 .25-.10
Exp. 1176 392 39.2 13.0
c—2% 40677 /Tadukan Obs. 130 103 45 18 27:21:9:7 7221 .10—.05
Exp. 1249 97.1 41.6 32.4
40677/ Tetep Obs. 89 66 39 14 21:21:9:7 6.707 .10—.05
Exp. 878 68.2 29.2 22.8

Obs.: Observed value
A @ Tall plant B

Exp. : Expected value
: Resistance
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