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ABSTRACT This studies was carried out to find the effect of inorganic matters of Apple
Leaves on the occurrence of Alternaria leaf spot and calicium compounds on mycelial growth

of Alternaria mali.

Diseased leaf rate of Alternaria leaf spot of susceptible apple varieties was 84.8%, mode-
rate resistant 8.1% and resistant 0.3% respectively and in No. of lesion per leaf, the tend-

ency was same.

Ca0 contents of apple leaves was contained much in the resistant varieties than suscepti-

ble one.

It was estimated that calcium is one of factors on resistance to apple leaf spot by the
results of relations among CaO contents and diseased leaf rate from July to August and No.

of lesion per leaf was correlated significantly as r=-—0.551, r=—0. 585,

—0.485 but in T-N,

P.0s, K,0, MgO, Na,O, there was no difference among varieties.
Then, growth of Alternaria mali was possible in the media of which pH ranged up to
11~13, and calcium has effect of inhibition on growth of Aliermzrza mali.
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Table 1. Relationship between diseased rate of Alternaria leaf spot and inorganic components in the
apple leaves.

Diseased leaf No. of

Inorganic nutrient contents(%)

Cultivar rate lesion

Jul. 15 Aug. 15 per leaf T-N P,0; K,O Ca0 MgO  Na,O

Raritan 66.7 100.0 14,0 1.69  0.17 1.43 0.99  0.33  0.035
Aori 3 2.9  93.3 1L.5 1.47 0.40 1.18 0.85 0.36  0.053
Starkrimson 4.4 75,0 1.9 0.69 0.46 1.76  0.85  0.30  0.042
Orei 96.8 100.0 22,0 1.41  0.40 1.43 0.74 0.40  0.031
Indo 57.5  88.3 13.2 1.19 0.40 1.57 0.83  0.40  0.018
Skyspur 71.7  95.0 9.7 123 0.3¢ 1.36 0.70  0.37  0.024
Spurlime 25.3  42.3 3.5 1.82 0.40 1.23 0.77 0.42  0.013
Mean 50.6  84.8 12.3 1.36 0.37 1. 42 0. 82 0.36 0. 031
Starking 15.0  19.0 3.4 1.8  0.46 1.20 0.85  0.44  0.025
Sekaiichi 85 1.7 9.0 1.51 0.46 150 1.06  0.43  0.046
Golden 5.0 4.2 5.4 1.83  0.46 .11 .12 0.38  0.024
Mclntosh 0.5 7.3 2.0  0.70 0.23 1.48 0.8  0.40  0.032
Kougetsu 5.5 5.5 1.3 1.48 0.40 110 1.10  0.41  0.032
Tangier 5.2 6.0 3.8 .49  0.17 1.74  0.98  0.40  0.020
Glavance 0.2 3.3 1.9 297  0.11 1.45 0.93 0.45  0.029
Mean 3.7 8.1 3.8 1.66 0.33 1.37 0.99 0.41  0.030
Mollis 0.0 0.0 0.1 1.29 0.46 1.35 0.94 0.37  0.028
Tsugaru 0.0 0.3 2.9  0.91 0.34 1.71 0.8 0.26 0.016
Janathan 0.0 0.0 0.2 0.8  0.40 1.21 1.27  0.43  0.015
Mutsu 0.5 0.5 1.4 0.8 0.29 155 0.93 0.55  0.010
Jonagold 0.2 0.3 .3 119 052 1.36 103 0.33  0.020
Spur Earli Blaze 0.8 1.5 2.0 2.21 0.3¢4 1.47 1.06 0.37  0.023
Gala 0.7 0.8 0.0 0.66 0.3¢ 1.08 1.08 0.39  0.025
Mean 0.3 0.5 i1 114 0.38 1.39 102 0.39  0.020
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Fig. 1. Relationships between diseased rate of Alternaria leaf spot with Alternaria mali and CaO
contents in apple leaves.
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Table 3. Mycelial growth of Alternaria mali on the PDA media added with Ca cationof various inor-
ganic compounds at 5, 000ppm.

Mycelial growth diameter after inoculation(cm)

Inorganic compounds pH

2days 4 10
Ca0 13.0 0.0 0.0 ' 0.0
Ca(OH), 12.8 0.0 0.0 0.0
CaCO, 7.8 2.1 4.0 4.0
CaCl, 4.9 2.4 5.0 5.6
KOH 13.0 0.0 0.0 1.7
NaOH 13.0 0.0 0.0 0.0
KNO, 5.9 2.8 5.9 7.5
NaNO, 5.8 2.5 5.0 6.2
Check 6.1 2.1 4.3 5.3

_Table 2. Correlation between the outbreak of Alternaria leaf spot and Inorganic nutuient contents in the
apple leaves.

Inorganic nutuient content

Factors
T-N P.0, K.,0 Ca0 MgO Na,0
Diseased leaf Jul. 15 0. 046 0. 040 0.054 —0.551%*% —0.112 0.120
rate Aug. 15 —0.027 0. 007 0.182 —0.586%*  —0.257 0. 389
No. of lesion per leaf 0.014 0. 062 0. 232 —0. 485* —0.224 0. 449

* : Significant at 5% level.
** 1 significant at 19 level.

Table 4, Mycelial growth of Alternaria mali and changes of pH on the PDA media added with diffe-
rent cation concentration of CaQ, KOH and NaOH.

Mpycelial growth Diameter after inoculations(cm)

Inorganic . Concentration H

compounds (ppm) p 2days 1 6 ‘ ”
500 12.3 1.2 3.4 5.3 : 6.6
1,000 12.5 0.5 1.4 2.8 4.5

Ca0 1,500 12.6 0 0 0 0

2, 000 12.7 0 0 0 0

2,500 12.9 0 0 0: 0
500 11.5 1.1 4.4 5.4 5.7
1,000 12.3 1.1 4.3 5.9 7.0
KOH 1, 500 12.4 1.1 3.9 5.4 6.3
2,000 12.6 1.0 3.7 5.1 5.6

2, 500 12.8 0.8 3.5 5.5 —
500 11.9 1.7 4.8 7.1 8.5
1,000 12.4 1.1 3.8 5.8 7.5
NaOH 1,500 12.8 0.6 3.2 5.4 , 6.8
2,000 13.0 0 1.5 2.7 4.4
2, 500 13.0 0 0.5 - 1.2 2.3

e £F VAL FES ¢ 96 R NaOH, dmmEAJAE A £FHIA Xagle
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