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Abstract: Chestnut trees have been severely damaged by the various cankers in Korea. Field surveys for
elucidating the relationships between disease occurrence and environmental factors, ie., tree age, temperature,
rainfall precipitation, direction, degree of slope, chemical properties of soils, and so on, were carried out in the
chestnut tree plantations located at Gyeongnam, Jeonnam, Chungnam, and Gyeonggi-Do Province. Totally, one
thousand and one hundred thirty seven trees from 36 experiment plots were investigated. Trees infected by at least
one of the canker fungi were estimated up to 66%. The most severely infested area was Sunchon in Jeonnam
Province with the rate of 80%, while the most lightly infested area was Kongju in Chungnam Province with 39%.
Disease occurrence was found to be highly correlated with tree age. The disease occurred most frequently on trees
ranged from 7 to 12 years old, while it was relatively low on trees below 5 years old or above 25 years old.
Canker positions on the tree formed by the pathogenic fungi were most often at 1.6-2.0m above the ground. Over
five hundreds bark samples from the canker area on the tree were collected and the pathogenic fungi were isolated.
The most commonly isolated fungus was identified as Cryphonectria parasitica, the chestnut blight fungus.

Key words : canker, canker position, chestnut blight fungus, Cryphonectria parasitica, disease occurrence, environmental
factors
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Table 1. Various sites surveyed in this study.

Province Surveyed Area No. of Site
Sanchung Sachun 1, Sanchung Sachun 2, Sanchung Dansung, Hadong Whagye 1, Hadong Hwagye 2, _
Gyeongnam-Do Hadong Hwagye 3, Jinju Michun 1, Jinju Michun 2, Jinju Jiphyun 3X3=9
Chungnam-Do Buyeo Ensan, Buyeo Chunwha, Buyeo Gooryong, Kongju Jungan, Kongju Euidang 1, Kongju 3% 3=9
Euidang 2, Cheongryang Namyang, Cheongryang Jangpyeong, Cheongryang Jungsan
Jeonnam-Do Gwangyang Jinsang, Gwangyang Sinwon, Gwangyang Okgok, Gurye Ganjun, Gurye Toji, Gurye 3
Yongbang, Suncheon Juam 1, Suncheon Juam 2, Seungjoo Walgye 3X3=9
Gyeonggi-Do Icheon Saeum, Icheon Sulsung 1, Icheon Sulsung 2, Ansung Geumkwang 1, Ansung Geumkwang 2, 1% 329

Ansung Geumkwang 3, Yangpyoung Gangsung, Yangpyoung Chungun, Yangpyoung Okchun
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Ann. Aver. Temp. ——————  Collect the soil in depth 10 cm
. i after clearing the leaves layer
Tree age, DBH
Degree of slope 1
Direction Soil texture pH
Local topogr.
— Soil Hydrometer method pH measurement
US.D.A Soil : Distilled water; 1:5
v
Chemical chara.
P : Lancaster method
N : Kieldahl method
C.E.C : Brown method
K, Na, Ca, Mg : ICP method
O.M : Tyurin method
Figure 1. Data analysis scheme.
Table 2. Classification of category for biological and environmental factors in chestnut plantations.
Biological or Category Range No. of
Environmental Factors 1 2 3 4 Category
Tree age >10yr 11~20 yr 2lyr< 3
DBH >10 cm 11~16 cm 17em< 3
Slope >10° 11~20° 21~30° 3
Direction N~-NW W~SW S~SE E~NE 4
Local topography Piedmont Land 2
Total nitrogen >0.20% 0.21~0.30% 0.31%< 3
Available PO, >100ppm 101~500 ppm 500 ppm< 3
Soil texture SL,L SiL SiCL CL 4
Annual average temperature >11.9°C 12.0~12.6°C 12.7°C< 3
Annual precipitation >1119 mm 1120~1299 mm 130 Omm< 3
Rt
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Number of trees

2 3 4
Number of cankers

Figure 2. Comparison of the number of chestynut trees with
cankers_ in the number of cankers formed on each tree.
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Percent (%)

1.1-1.5 1.6-2.0 2.1<

>0.5 0.6-1.0
Canker position(m) above ground

Figure 3. Percentage of trees with one or more cankers on
chestnut trees by the range of the position above the ground.
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Table 3. Chemical properties of soil samples from surveyed areas.
Mechanical composition(% Exchangeable(cmol /k
Surveyed MPOSIONE) (o) Basesas) P . geabletcmolke)
region Sand Silt Clay (H,0) K Na* Ca® Mg
Gyeonggi 56.3 29.5 14.2 5.55 39.2 5.12 1.20 0.16 2.05 - 0.78
Chungnam 49.4 32.8 17.8 2.61 313 5.07 0.59 0.10 1.60 0.59
Gyeongnam 30.8 435 25.7 3.65 29.1 4.67 0.66 0.17 233 0.82
Jeonnam 41.0 38.6 20.4 547 39.9 4.84 0.99 0.20 2.14 0.78
*Each figure indicate the mean of 9 surveyed sites.
Table 4. Inner correlation coefficients of chestnut tree plantations.
Trecage  DBH Degree of Direction Localtopog- Total N. Avail. Soil Annual Annygl
slope aphy P,O; texture temp. Precipi.
Rate of discase -0.62132 -035582 -037618  0.02702  0.11631 -0.04059 0.03077 0.09165 022535  0.11260
occurrence(Y)
Tree age(X,) 0.50207 0.16796 -0.06034  -0.05885 0.13862 -0.05923 -0.11061 -0.30253  -0.16807
DBH(X,) 0.22929  -0.09505 0.02261 0.11566 -0.10014 -0.00729 -0.58380  -0.30482
Degree of slope (X,) -0.05589  -0.20495 0.13500 0.14923 0.35828 -0.00498  -0.03487
Direction(X,) -0.33288 0.07169 -0.21444 -0.03218  0.35747 0.03803
Local topography(X.) -0.53316  0.02614 -0.27200 -0.07418 0.01484
Total nitrogen(X) 0.12317 0.22530 -0.01997 0.03994
Avail. P,O(X,) 0.18252  0.08960 0.32854
Soil texture(X,) 0.10358  -0.10358
Annual temperature 0.49153
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Partial correlation coefficients

0.60

X1: Tree ape X2 DBH X3: Slope XA : Direction
X5 : Local topography X6  Total nitrogen

X7 : Available P,0, X8 Soil texture

.48 X8 . Annual ave temp, X10: Annual precipitation

0.50
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0.30

Value
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/3
0.00 W
X2

Environmental factor

Figure 4. Partial correlation coefficients between the rate of
disease occurrence and environmental factors.

Table 5. Score table of biological and environmental factors
by category.

Biological or
Environmental Category Score Range
Factors

@ 10yr 8.7409

Tree age @ 11-20yr 5.8561 8.7409
@21 yr< 0.0000
@ >10 cm 3.9782

DBH @ 11-16 em 01815 4.1597
@17 ecm 0.0000
@10 8.8956

Degree of slope % ;3(())0 _é?ig? 18.4057
@ 31°< 0.0000
O NNW -0.5378
— @ W-SW 7.1870

Direction 3 S-SE 63601 7.7248
@ E-NE 0.0000

Local topography % i {:ﬁnom 88(1)88 0.8153
D >0.20% -0.1397

Total nitrogen @ 0.21-0.30% -3.2049 3.2049
@ 0.31%< 0.0000
@ >100 ppm -4.7393

Available P,O, @ 101-500 ppm -5.1074 5.1074
@ 500 ppm 0.0000
@DSL,L 1.1733

Soil texture % oL et 9091
@CL 0.0000
D >11.9°C -11.1372

:221“ ‘frﬁgage @ 12.0-12.6°C 84717 111372
P @ 12.7°C< 0.0000
D >1,119 mm 16.8372

Ann.u?l average @ 1,120-1,299 mm 21.0139 21.0139
precipitation 3) 1,300 mm< 0.0000

*Coeflicients of determination : 0.8169*
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