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Resistance indexes to anthracnose of strawberry

cultivars used as female (above) and male (below)

parents (Expt. 1)

Cultivars Disease resistance index’
Sanchiigo 524
Toyonoka 4.0 be
Tochiotome 3¢
Nyoho 224d
Akihime T 22d
Hokowase 4.6 ab
Dover 4.6 ab
Akashanomitsuko 38 be
Sachinoka 36¢
Samahberi 31 cd

* The resistance index 7 was given when plants had survived for
6 weeks after inoculation. The smaller numbers of index were
given the numerical weeks of survival period.

' Different letters indicate significant difference by Duncan's

multiple range test at 5% level.

Table 2. Analysis of variance for resistance indexes to anthracnose.

Source df Mean square Composition of mean square
Females 4 39.21%* 0w 1750 (' +88 0 ¢
Males 4 35.65%* 0. 41750 (n 488 0w’
Females x males 16 2.21* 0w +11.5 0 1o’
Within-family 414 1.26 B

* ** Statistical significance at P=5% and 1%, respectively.
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Table 3. Estimated components of variance and heritabilities for
resistance index to anthracnose.

Parameter Estimate
Additive genetic variance oA 1.60
Dominance variance 0o’ 0.22 -
Narrow-sense heritability h? 0.76
Broad-sense heritability H? 0.86
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Fig.1. Relationship of resistance index to anthracnose
between mid-parent and family mean.
b:Mid-parent offspring regression coefficient

r‘Mid-parent offspring correlation coefficient
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Table 4. Selection responses in the upward direction from F to I: for resistance to anthracnose in three crosses.

Selection Genetic

Resistance index’ Mean B
2 3 4 5 6 7 8 differential gain
(i) (4 G)
Parent ‘Nycho' (8') 5 4 0 0 0 0 244
“Toyonoka' (M) 2 2 2 3 0 0 0 3.67
‘Hokowase' (R) 0 0 0 2 4 2 1 6.22
“Nyoho'x “Toyonoka' (SxM ) F, 9 22 16 9 2 1 0 3.59 1.83
Fa~ 5 19 14 1n 8 1 2 4.15 0.56 0.30
'Nyobo'x 'Hokowase' (SxR) Fi 4 23 15 14 11 | 0 4,12 1.97
F: 1 ¥ A k2 14 16 3 9 5.32 1.20 0.61
'Toyonoka‘x ‘Hokowase' (MxR) Fi 1 4 12 14 16 B 5 5.40 2.12
F 2 3 9 6 9 17 6 11 5.48 0.08 0.04

' The resistance index 8 was given when plants had survived for 7 weeks after inoculation. The smaller numbers of index were given

the numerical weeks of survival period.
" h*=AGhi i : selection differential, A G : genetic gain.

* §,M and R are abbreviations of susceptible, medium and resistant, respectively.
* F » was derived from random mating among resistant seedlings of the top of 16% in F ;.
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Strawberry

Toshiki MORI
Summary
Expt.1 was conducted to estimate the genetic parameters in the inheritance of resistance to

anthracnose caused by Glomerella cingulata (Colletotrichum gloeosporioides which is the
synonym of C. fragariae) in strawberry. Ten strawberry cultivars different in the anthracnose

resistance were used as parents, five for female and five for male, to produce 25 full-sib families.

Disease resistance indexes of 16 to 18 seedlings in a family were evaluated after spraying
conidial suspension of anthracnose. Results of factorial analysis of variance showed significant
differences at 1% level in the sources of females and males and at 5% level in interaction
sources of variance. The additive genetic variance(1.60) was large more than seven times
compared with the dominance variance(0.22). Narrow- and broad-sense heritabilities were
estimated to be 0.76 and 0.86, respectively. In the parent-offspring correlation, a large additive
genetic effect and a small dominance effect were also observed.

Expt. 2 was carried out to examine the selection responses in the upward direction from F to
F2. Three families were derived from half diallel crosses between susceptible(S), medium(M)
and resistant(R) cultivars. The experiment was carried out individually in each family. F2
population was derived from random mating among resistant seedlings of 16% in the top range
of 75 seedlings of F1 in each family. Selection differentials and genetic gains were evaluated for
59 to 68 seedlings of F1 and 60 to 62 seedlings of F2. The heritabilities were calculated as the
ratio of genetic gain to selection differential. The most effective selection was obtained in the
offspring from SxR(h?=0.61) with diverse variants. In the offspring from SxM, the heritability
was relatively high(h?=0.30) and 3.3% of seedlings showed the highest level of resistance. It was
shown that the use of resistant parents was not always indispensable to develop the cultivars
with higher resistance.

These results suggest that additive genetic effect is important in the actual breeding of
cultivars resistant to anthracnose and the resistance level could be increased by the
combination of clonal selection and advancement of generation under selection pressure.

Key words: strawberry, anthracnose, disease resistance, breeding, genetic

Inheritance and Selection Response of Resistance to Anthracnose in



