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ABSTRACT

Infection rate of the blister rust was investigated with special reference to the effect of eight stand factors
at 221 plots selected from 131 Korean pine(Pinus koraiensis S. et Z.) stands, and the data were analyzed by
multivariated statistical analysis. Environmental factors such as the density of Pedicularis spp., alternate hosts
of the Korean pine blister rust, altitude, stand age, aspect, and pruning treatment, from the highest to the
lowest were found to be related to the occurrence of the rust disease. Density of Pedicularis spp. was the most
closely related to the infection rate than any other factors. Especially, Pedicularis spp. growing naturaliy
inside the pine stand had an important effect on the infection rate, but those on the outside more than 100

m away had little effects. The higher the elevation, the heavier the infection rate. Infection was the heaviest
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at the altitudes of above 1, 000m with high relative humidity and cool temperature. Infection rate was severe

in young stands below 10 years old and had a reducing tendency as they mature. Stands above 16 years old

were more resistant. The infection rate by the aspect of stand was higher at E~NE and W~SW exposures

than at S~SE and N~NW. The infection rate at non—pruning stands was higher than at pruning stands with

the lowest branch being at least 60cm high from the ground.
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Table 1. Numbers of plots and the Korean pine stands infected with Cronartium ribicola, surveyed in 1983 and 1984

R Total 1983 1984
Survey region
) Stands Plots Stands Plots Stands Plots
Kangwon—do
Hongchon—gun 1 1 1 1 - -
Hoengsong — gun 3 5 2 4 1 1
Pyongchang —gun 61 105 19 22 42 83
Myongju—gun 2 3 -~ - 2 3
Chdngson —gun 35 50 6 9 29 41
Taebaek —shi 21 47 -~ - 21 47
Chollabuk —do
Muju-gun 5 6 5 6 - -
Namwon ~gun 3 4 3 4 - -
Total 131 221 36 46 95 175
Table 2. Environmenta‘l factors and their categories
Factors Categories No. of plots
Density of Pedicularis (1) Outside of pine stand
spp. at distance inter— 200m away 38
vals from the pine stands (2) Outside of pine stand
Xy) 100m away 55
(3) Inside of pine stand
1 rare(1—9 roots) 45
(4) Inside of pine stand v
: medium (10 —27 roots) 56
(5) Inside of pine stand
dense (28 roots above) 27 -
Altitude of stand . {1) Below 800m. 87
(X2) (2) Below 900m 62
(3) Below 1, 000m 50
(4) 1, 000m above 22
Stand age (1) Below 10 years 91
(X3) (2) 1115 years 68
(3} 16 years above 62
Aspect of stand (1) N, NW 53
(X4 2) W, SW 49
3 S, SE 60
4) E, NE 59
Pruning treatment (1) Non-pruning stand 140
(Xs) (2) Pruning stand 81
Topography (1) Foot —mountain 72
(Xe) (2) Mountain side 102
(3) Summit 47
Density of trees (1) Open (below 40%) 44
(X5) (2) Medium (41 —~70%) 80
(3) Dense(71% above) 97
Gradient of stand (1) 0—14 78
(Xs) 2y 15~29° 116
(3} 30" above 27
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Table 3. Score table by environmental factors to the infection rate of blister rust

Factors Categories X, X, X, X. Xs X, X, . Xs
Density of Pedi— (1) Outside(200m away) 0.593 0.387 1.697 1.392 1.688 1.918 2.185 2.277
cularis spp. at (2) Outside (100m away) 2.128 1.095 2.574 2.096 2.265 2.409 2.696 2.779
distance intervals  (3) Inside(rare) 2,638 1.378 3.582 3.294 3.285 3.410 3.637 3.707
i’)g")“ pine stands (4) Inside(medium) 6.214 5.284 7.023 6.454 6.666  6.898 7.096 7.179

! (5) Inside (dense) 12.865 11.731 -13.303 12.938 13.180 13.437 13.599 13.683
Altitude of stand (1) Below §00m 0 .0 0 0 0 0 0
(X2) {2) Below 900m 0.299° 0.703  0.454 0.305 0.443  0.464 - 0.443

(3) Below 1, 000m - 0.901 1.057 0.804 0.583 0.844 0.856  0.854
{4) 1,000m above 6.386 5.865 6.014 6.095 6.405 6.331 6.369
Stand age (1) Below 10 years 0 0 0 0 0 0
(Xs) (2) 11~ 15 years ~2.743 —2.543 —2.326 —2.200 —2.343 —2.323
(3) 16 years above —3.307 —3.338 —2.833 —2.758 —2.795 —2.805
Aspect of stand (1) N, NW 0 0 0 0 0
X9 2) W, SW 1.231  1.461 1.435 1.387 1.363
(3) S, SE —0.550 —0.472 —0.452 —(.481 -0.500
4) E, NE 1.328  1.516  1.554 1.952  1.526
Pruning treatment (1) Non— pruning 0 0 0 0
(Xs) (2) Pruning ~1.151 —1.169 —1.104 —1.098
Topography (1} Foot—mountain 0 0 0
(Xs) (2) Mountain side —0.505 —0.444 —0.448
(3) Summit ~0.574 —0.528 —0.560
Density of trees (1) Open 0 0
(X2) (2) Medium -0.193 —0.170
(3) Dense -0.411 ~0.367
Gradient of stand (1} 0—14° 0
(Xs) 2) 15—29" —0.166
(3) 30" above —(.005
Muitiple correlation 0.653  0.726  0.770 0.781 0.786 0.787 0.788 0.788
coefficient
Partial i
artial correlation 0.421  0.369  0.214  0.141 0.061 0.043 0.016

coefficient of factors
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Table 4. Inner correlation coefficient table
Density of Pedi— Alti— Stand Aspect Pruning  Topo— Density  Gradi— Blister
cularis spp. at tude of age of treat — graphy of ent of rust
Factors distance intervals stand stand ment trees stand  infection
from pine stands rate
{Xy) (X2) (X5) (X4) (Xs) (Xe) (X,) (Xy) (Y)
X 1.000
- X, 0.061 1.000
X, —-0.012 0.099 1.000
X, "0.040 —0.082 0.016 1.000
Xs —0.045 "0.020 0.297 -0.123 1.000
Xe —0.189 -0.308 0.075 —0.044 -0.012 1.000
X, 0.217 0.115 —0.066 ~0.054 0.139 0.094 1.000
X 0.061 ~0.084 —0.030 0.102 -~ 0.047 —0.065 0.170 1.000
Y 0.653 0.360 0.277 0.144 —0.168 0.196 0.041 1.000

0.122

Table 5. Significant test of correlation coefficient by environmental factors

Factors Coefficient Test of significance®

Multnplg 0.7878 F=49.7730"*
correlation - )

Density of Pedicularis spp.

at distance intervals from

pine stand(X,) 0.7002 t=14.3127°"

" Altitude of stand(X,) 0.4319 t— 6.9894°°

Stand age(X,) 0.3194 t=4.9188°"
Partial Aspect of stand(X,) 0.2382 t= 3.5800"*
correlation Pruning treatment(X;) 0.1385 t= 2.0405°

Topography (Xe) 0.0594 t= 0.8681

Density of trees(X,) 0.0368 t= 0.5381

Gradient of stand(X,) 0.0231

t==0.3366

#* U significantly different at the 0.05 probability level.
** : significantly different at the 0.01 probability level.
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Fig. 1. Score ratio in each category of five environmental factors to the infection rate of the blister rust. A :
(200m away), 2. outside(100m away), 3. inside{rare),
m, 2. below 900m, 3. below 1,000m, 4. 1,000m above. C
1. NNNW 2. W, SW 3. S SE 4. E,NE. E: 1. non—pruning stand 2. pruning stand.

above. D:

1. outside
5. inside(dense). B : 1. below 800
- 1. below 10 years, 2. 11—15 years, 3. 16 years

4. inside (medium),

Table 6. Score table for prediction of the infection rate of blister rust in Korean pine stand®

Factors Class 1 2 3 4 5
Density of Pedicu- Class Qutside Qutside Insdie Insdie Inside
laris spp. at distance (200m away) (100m away) (1-9 roots) (10— 27 roots) (28 roots—)
intervals from pine
stands Score 1.69 2.2 3.29 6.67 13.18

Altitude of stand Class Below 800m Below 900m Below 1, 000m 1, 000m above
Score 0 0.31 0.58 6.10
Stand age Class Below 10 years 1115 years 16 years above
Score 2.83 0.50 0
Aspect of stand Class N, NwW W, SwW S, SE E, NE
Score 0.47 1.93 0 1.99
Pruning treatment Class Non-—pruning Pruning

Score 1.15

® Each score is the index for the probability of the blister rust infection analyzed with five environmental factors. The
infection rate(%) of blister rust is deducted by 4.45 from the total score by five factors.
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