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Pyramiding Resistance Genes to Leaf
Blast in Rice through F, Hybrid

Hak Soo Suh,* Mun Hue Heu** and F.L. Nuque**#*

B{2| F, Hybrid & 0| &%t %

REGR Btk S8 F EE

BBE* - FUE™ -0z, A, s

ABSTRACT

Three F; hybrids, Seokwang/Milyang 54, HR1619-6-2-1-2-2/Milyang 54 and 55061/IR19735-5-2-3-2-1,
and their parents were inoculated with each of four individual blast races, IC-13, IH-1, IA-61 and IB-47, and
the mixtures of two races, IC-13 and IH-1, [C-13 and IA-61, and IC-13 and IB-47, respectively.

The varietal reactions to the tested races showed that two parental varieties of each cross, Seckwang and
Milyang 54, HR1619-6-2-1-2-2 and Milyang 54, and 55061 and IR19735-5-2-3-2-1 have different resistance

gene(s) respectively.

The F; hybrids between two cultivars having different resistant genes were resistant to the mixture of two

races of which one race was virulent to one parent and avirulent to the other parent respectively, while the

parents of these F;s were susceptible. This may suggest that the F; hybrids have wider spectrum resistance to

leaf blast than their parents.

INTRODUCTION

Rice blast, caused by fungus Pyricularia oryzae,
is one of the most significant disease in the rice
growing countries, especially in the temperate
region throughout the world. Varietal resistance was
reported by many rtesearchers (Niizeki, 1960,
Atkins and Johnston, 1965, Tepora and Jennings,
1966, Hsieh and Chien, 1967, Padmanabhan ez al,,
1973, and Kiyosawa, 1979).
tance can be broken down due to the changes of
the pathogen (Ou and Ayad, 1968, Quamaruzza-
man and Ou, 1970, Crill and Khush, 1982). In

However, the resis-

order to cope with the pathogenic variability and
breaking down of varietal resistance, race specific
resistance genes were proposed to use for blast
control (Crill et al., 1981, Crill and Khush, 1982).

After successful development of F; hybrid rice
in China (Lin and Yuan, 1980), many rice scientists
have shown much interest on hybrid rice. Heterosis
in yield, yield components, growth habit and some
physiological characters was reported to be
remarkable (Lin and ;Yuan, 1980, Virmani et al,
1981).

Present experiment was conducted to prove the
possibility of pyramiding resistance genes to leaf

blast in rice through F,; hybrids, because most of
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the resistance genes to blast fungus in rice was
reported to be dominant (Atkins and Johnston,
1965, Kiyosawa, 1979, Niizeki, 1960, Padmanabhan
et al., 1973, Tepora and Jennings, 1966).

MATERIALS AND METHODS

There F; Thybrids Seokwang/Milyang 54,
HR1619-6-2-1-2-2/Milyang 54 and 55061/IR19735-
5-2-3-2-1 and their parents were tested to four blast
races (isolates), IC-13 (750778), IH-1(43), 1A-61
(IK81-3) and IB-47 (PO6-6), and the mixtures of
two races IC-13 and IH-1, IC-13 and IA-61, and
IC-13 and 1B-47, respectively.

The rice seeds were sown in plastic pot (33 x
24 x 11 cm) containing field soil and 5g of ammo-
nium sulfate. The rice seedlings of 2-3 leaf stage
were inoculated with cultured inoculum by spray
method. The inoculated seedlings were kept in the
incubation chamber at 25°C with high humidity
for 24 hours and then put in a humid chamber in
the greenhouse for three days.

The fungal isolate stocks were cultured in
prune agar medium containing 17g agar, 3 pieces
dried prune, lg yeast extract, 5g lactose in 1 liter
distilled water. The plates were incubated in dark
condition for four to five days at 30°C until myce-
lium is able to be observed, and subsequently
transferred under a near-ultraviolet lamp for ten
days to induce sporulation. The inoculum was
prepared by flooding the cultures with distilled
water and rubbing the culture surface with a brush.
After counting the number of spores with hema-
cytometer, the concentration of spores was adjusted
to 3-5 x 10% spores/ml

One week after inoculation the reaction was
scored using this scale; 0: no lesion, 1: small brown
specks of pinhead size, 2: larger brown specks, 3:
small roundish to slightly elongated, necrotic gray
spots about 1-2 mm in diameter with brown margin,
4: a typical brown lesion, elliptical, 1-2 c¢m long,
usually confined to the area of the two main veins.
The reactions 0 to 2 were classified as resistant, 3 to
4 as susceptible.

RESULTS AND DISCUSSION

Table 1 shows the blast reactions of the three
F, hybrids and their parents to the tested-fungus
races. One parental cultivar Seokwang was suscep-
tible to the race IH-1 but resistant to the race 1C-13,
and the other parent Milyang 54 was resistant to
the race IH-1 but susceptible to the race IC-13.
Thus, the rice cultivars Seokwang and Milyang 54
seemed to have different resistance genes to leaf
blast. However, when these parental cultivars and
the F; hybrid, Seokwang/Milyang 54 were inocula-
ted with the mixture of the two races [H-1 and IC-
13, the F; hybrid was resistant, while both of the
parents were susceptible. (Fig. 1)

Another parental cultivar HR1619-6-2-1-2-2
was susceptible to the races IH-1 and IA-61 but
resistant to the race IC-13, and Milyang 54 was
resistant to the races IH-1 and IA-61 but susceptible
to the race IC-13. The rice cultivars HR1619-6-2-1-
2 and Milyang 54 appeared to have different resis-

tance genesto leaf blast. The parental cultivars
HR1619-6-2-1-2-2 and Milyang 54 were susceptible
to the mixtures of the two races IH-1 and IC-13,

and IA-61 and IC-13 repectively, but the F; hybrid

Fig. 1. Leaf blast reactions of rice cultivars Seok-
wang(left), Milyang 54(right) and F; hybrid
Seokwang/Milyang 54 (middle) to the mix-
ture of two fungus races IC-13 (isolate
750778) and TH-1 (isolate 43).
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Table 1. Leaf blast reactions of three F; hybrids and their parents to four races and mixtures of two races

of Pyricularia oryzae in rice.

Parents Race (isolate) Mixture of races
and 1C-13 1C-13 I1C-13
hybrids 1C-13 IH-1 1A-61 1B-47 and and and
(750778) (43) (IK81-3)  (PO6-6) IH-1 IA-61 IB-47
Seokwang (P1) R S — S — -
Milyang 54 (P2) S R - - S — —
F, (P1/P2) R R - — R - -
HR1619-6-2-1-2-2(P3) R S S - S S -
Milyang 54 (P4) S R R — S S —
F, (P3/P4) R R R - R R -
55061 (PS) R - S S S S
IR19735-5-2-3-2-1 (P6) S — R R - S S
F, (P5/P6) R - R R - R R

HR1619-6-2-1-2-2/Milyang 54 was resistant to
the two kinds of mixture of races. (Table 1)

The parental cultivar 55061 was susceptible to
the races IA-61 and IB-47 but resistant to the race
IC-13 and the other parent IR19735-5-2-3-2-1 was
resistant to the races IA-61 and IB-47 but suscep-
tible to the race IC-13. These two rice cultivars
also were proved to be controlled by the different
The parents 55061 and
IR19735-5-2-3-2-1 were susceptible to the mixtures
of two races IA-61 and IC-13, and IB-47 and IC-13
respectively, but the F; hybrid 55061/IR19735-5-

blast resistance genes.

2-3-2-1 was resistant to these two kinds of race

Fig. 2. Leaf blast reactions of rice cultivars 55061
(left), IR19735-5-2-3-2-1 (right) and the F,
hybrid 55061/IR19735-5-2-3-2-1 (middle)
to the mixture of two. races IC-13 (isolate
750778) and IA-61 (isolate IK81-3).

mixtures. (Fig. 2)

From the reactions of the rice cultivars to blast
races tested, the cultivars Seokwang and Milyang
54, HR1619-6-2-1-2-2 and Milyang 54, and 55061
and IR19735-5-2-3-2-1 appeared to be controlled
by different blast resistance genes respectively.
The F, hybrids from the rice cultivars having the
different resistance genes seemed to have more
resistance genes than their parents and showed
wider spectrum resistance than their parental
cultivars.

Most of the resistance genes to blast fungus in
rice are reported to be controlled by dominant
genes, 1, 4, 5, 7, 9, 11, therefore, the resistance
genes to blast fungus are expected to be pyramided
through F; hybrids. From the results, we may
expect that we can stay ahead of pathogenic
changes through changing of resistance genes in the

F, hybrids with changing of combinations.
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