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The previous study showed that die-back of apple trees caused by soil-borne diseases was
significantly high in the apple orchards in Chungbuk province. The correlation between dieback ratio
and cultivation environment in apple orchards infected by soil-borne diseases was investigated in this
study. The dieback ratio of five orchards diseased by violet root rot and five places infected by white
root rot showed significantly positive correlation with Ca content and available P,O5 content in soil,
respectively. Whereas, the dieback ratio of fourteen orchards diseased by Phytophthora root rot was
not significant. Subgrouping of cultivation environment analysis showed that the slope degree of
orchard and the number of fruit setting also affected the dieback ratio caused by violet root rot and
Ca content in soil also affected the dieback ratio caused by white root rot. It showed that the slope
degree, soil texture, Mg and Ca content affected the dieback ratio caused by Phytophthora root rot.
These results can be applied to reduce die-back ratio by the modification cultivation environment for
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Table 1. Correlation coefficients between the dieback ratio and
the cultivation properties in the apple orchards infected by each
soil-borne disease (n=24)

The dieback ratio by each soil-borne disease

Factors Violetroot White rootrot Phytophthora

rot (n=5) (n=5) root rot (n=14)
Tree age 0.203 -0.526 -0.063
No. of planting trees  -0.424 -0.547 -0.345
Altitude 0.674 -0.701 0.029
Slope degree -0.014 -0418 -0.207
No. of fruit setting 0.472 -0.807 -0.150

In soil

pH -0.040 -0.262 0.135
OM. 0.794 0.230 -0.186
Av. PO, 0.399 0.901* -0.116
K 0.516 0.525 -0.160
Ca 0.924* -0.184 0.278
Mg -0.266 -0.394 0.086

O.M,, organic matter; Av. P,Os, available P,O..
*P<0.05.
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Table 2. Correlation coefficients between the dieback ratio and the cultivation properties under subgrouping in the apple orchards in-
fected by violet root rot (n=5)

The dieback ratio by violet root rot

Factors Rootstock  Southdirectionof Clayloam of subsoil Underdrain Normally effective  Upland on land
M.9 (n=3) slope (n=3) texture (n=3) (n=4) soil depth (n=4) category (n=5)
Tree age -0.905 -0.142 0.183 0.392 0.024 0.203
No. of planting trees -0.473 0.787 -0.733 -0.301 -0.503 -0424
Altitude 0.709 0.386 0.949 0.607 0.721 0.674
Slope degree 1.000* -0.071 0.836 -0.930 0.797 -0.014
No. of fruit setting 0.219 0.811 0.999*% 0.402 0.584 0.472
In soil
pH -0.934 0.229 -0.956 0.743 -0.795 -0.040
O.M. 0.850 0.488 0.951 0.797 0.912 0.794
Av. P,O, -0.689 0617 -0.432 0.748 -0.232 0.399
K 0.917 -0.002 0.995 0.461 0.930 0.516
Ca 0.953 0.908 0.998* 0.952* 0.929 0.924*
Mg -0.556 -0.892 -0.257 -0.171 -0.202 -0.266

O.M,, organic matter; Av. P,O, available P,O,.
*P<0.05.

Table 3. Correlation coefficients between the dieback ratio and the cultivation properties under subgrouping in the apple orchards in-
fected by white root rot (n=5)

The dieback ratio by white root rot

Factors

Root stock Sandy loam of surface soil Nounderdrain  Normally effective soil Upland on land
M.26 (n=5) texture (n=3) (n=3) depth (n=4) category (n=3)
Tree age -0.526 -0.818 0.400 -0.656 0.400
No. of planting trees -0.547 -0.664 -0.400 -0.383 -0.400
Altitude -0.701 -0.886 0.031 -0.646 0.031
Slope degree -0.418 -0.898 0.566 -0.669 0.566
No. of fruit setting -0.807 -0.872 -0.410 -0.750 -0.410
In soil
pH -0.262 0.168 0.753 -0.740 0.753
O.M. 0.230 -0.564 -0.994 0.526 -0.994
Av. P,O;4 0.901* 0.878 0.883 0.876 0.883
K 0.525 0.499 0.540 0.380 0.540
Ca -0.184 0.766 0.999* -0.938 0.999*
Mg -0.394 0.333 0.920 -0.841 0.920

O.M,, organic matter; Av. P,O, available P,O,.
*P<0.05.
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