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Study on the Possibility of Occurrence of Apple Replant
Disease in Kyungpook Region
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Dept. of Horticulture, Kyungpook National University

Abstracts

In order to clarify the possibility of occurrence of apple replant disease and the severity of
it in Kyungbuk area, 23 apple orchard soils older than 20 years were collected and growth
response of apple seedlings in the soil was tested by soil fumigation. Some factors concerned
with apple replant disease in some cases were also checked.

The results were as follows.

1. Plant height of apple seedlings was significantly increased in 6 apple orchards and up
to 38% in a most conspicuous case by soil fumigation.

2. Fresh weight of aboveground part{except leaves), underground part and whole plant
{except leaves) of apple seedlings was significantly increased in 10, 4 and 9 apple orchards,
respectively by soil fumigation. The response of soil fumigation was pronounced In fresh
weight of aboveground part of apple seedlings, more than 50% increase in 5 apple orchards.

3. The effects of available copper and arsenic content in soil and soil nematodes popula-
tion on the plant height and fresh weight of apple seedlings were not recognized as important
factors causing apple replant disease.

4. Effect of soil PH on the occurrence of apple replant disease was not recognized.
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Table 1. Location and period of apple growing of orchard soil tested.

Orchard No. location soil texture period of apple
growmg(year)
1 Sangju city, Buwon dong loamy sand 25
2 ¥ , Kajang dong ¥ 29
3 ” » Shinbong dong sandy loam 22
4 Uisong gun, Oksan myun ” 20
5 ” , Jumkok myun loam 22
6 ” , Danchon myun ” 32
7 Chongdo gun, Isui myun ” 50
8 ” ) » sandy loam 35
g ” . " ” 40
10 Taegu city, Suibyun dong ” 25
11 ” . » # 23
12 # . ” silty loam 20
13 Kunwi gun, Uihung myun sandy loam 53
14 ” , » ” 50
15 Kyongsan gun, Namchon myun loam 55
16 # . ” sandy loam 25
17 Taegu city, Sung dong ” 68
18 ,, , #” loam 65
19 Yengchon gun, Kumho vip sandy loam 55
20 ” , a” silty loam 60
21 " , ” loam 55
22 Kunwi gun, Hyeryong myun silty loam 23
23 Taegu city, Sankyuk dong clay loam 27
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Fig 1. Growth responses of apple seedlings in fumigated or unfumigated soils of 23 apple orchards

Table 2. Effect of soil fumigation on the growth of apple seedling at the end of growing season

Plant height{cm} .
Orchard no. Famgated unifumigated Increase(% )
1 96.8 90.1 7.4
2 96.9 91.2 6.3
3 97.2 93.8 3.6
4 101.1 80.7 114
5 91.7 80.2 44
6 105.6 89.7 17.7**
7 112.4 93.4 20.4*
8 88.9 86.3 3.0
9 87.0 84.6 2.8
10 74.8 79.8 —-6.7
11 98.2 84.3 16.5*
12 87.7 86.0 20
13 73.9 84.9 —149
14 94.0 90.4 4.0
15 102.6 101.0 16
16 115.0 83.2 38.2%*
17 113.0 100.6 12.3
18 96.8 93.7 3.3
19 88.7 76.9 15.3*
20 101.7 95.6 6.4
21 96.3 81.5 18.1*
22 98.1 84.7 15.8
23 86.8 80.8 74

¥ ** means significant difference at the 5% and 1% level respectively
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Table 3. Effect. of soil fumigation on the fresh weight of apple seedlings at the end of growing season

fresh weight{g) Increase fresh weight{g) fresh weight(g) Increase
orchard of whole plant (%) of aboveground (%) of underground (%)
No. without leaves part without leaves part
fimigated | unfumigated fumigated | unfumigated fumigated | unfumigated
1 783 68.8 138 321 255 259 46.2 43.3 6.7
2 81.1 676 20.0 30.9 250 23.6 50.2 426 178
3 88.1 67.7 30.1* 35.8 26.3 36.1* 52.3 414 26.3*
4 78.4 69.2 133 344 27.3 26.0 44.1 419 5.2
5 8238 614 348 327 19.8 65.2* 501 416 204
6 974 66.6 46.2% 384 24.1 59.3** 59.0 42.5 38.8*
7 102.0 81.8 24.7% 46.1 30.7 50.2* 55.9 51.1 15
8 779 67.7 15.1 29.7 23.0 29.1 48.2 44.7 7.8
9 79.2 599 322 271 207 30.9*  h2l 39.2 32.9*
10 63.2 61.2 33 20.5 21.2 —34 42.7 40,0 6.7
i1 83.1 66.2 25.5% 314 22.6 38.9* 51.7 43.6 186
12 65.4 59.7 9.5 26.7 225 18.7 38.7 37.2 4.0
13 63.3 53.6 18.1. 216 20.7 4.3 41.7 32.9 26.7
14 857 71.1 20.5 33.7 250 34.8*% 52.0 461 12.8
15 952 90.1 5.7 37.6 340 10.6 56.7 56.1 1.1
16 122.2 69.0 76.8**  50.7 23.7 113.9** 717 453 58.3*
17 95.2 79.0 205 41.7 34.1 223 535 449 19.1
18 80.0 728 9.9 32.2 278 15.8 47.8 450 6.2
19 74.5 58.1 28.2 284 20.3 39.9* 46.1 378 22.0
20 80.9 78.1 35 38.3 319 201 42.6 46.2 —85
21 77.2 5.0 30.8* 31.9 18.7 61.9% 45.3 39.3 15.3
22 80.9 61.3 32.0 316 220 43.6 49.3 39.3 254
23 68.5 66.4 3.2 273 221 235 41.2 44.3 -75

*, ** means significant difference at the 5% and 1% level respectively by t-test between soil treatment
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Table 4. soil PH. copper and arsenic level in 23 apple orchards

orchard no. soil PH Cu level{ppm) As level*(ppm)
(H,0)
1 6.65 0.10
2 6.71 0.20
3 6.85 0.15
4 6,48 0.14
5 7.05 0.20
6 5.99 0.15
7 5.87 0.20
8 6.62 0.13
9 6.42 0.19
10 7.10 0.23
11 6.91 0.25
12 6.70 0.12
13 6.63 0.19
4 6.54 0.14
15 543 0.29
16 5.39 0.09
17 6.34 0.26 0.02
18 6.38 0.18
19 6.20 0.23
20 6.61 0.16
21 6.83 007
22 6.69 0.14
23 6.45 0.22

z. arsenic{extracted by 0.1M H,PQ, solution) was undetectable in all orchard except No. 19.
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Table 5. Effect of soil fumigation en soil nematodes in 23 apple orchard{No/300g of sail)

fumigated unfumigated
orchard No. Tyien. Tylencho. Helico. Tylen. Tylencho. Helico.
1 48 . - 6 45 2l
2 12 108 - - 393 -
3 24 408 - - 501 -
4 16 144 - - 1497 -
5 40 56 - - 1056 -
6 24 60 - - 663 -
7 - 312 60 - 9 -
8 - 12 6 - 66 -
9 - 96 48 711 4
10 80 384 - - 2379 -
11 - 48 48 - 3168 -
12 16 32 - - 2922 B
13 12 180 - - 8200 -
14 12 48 - - 1278 -
15 24 138 - - 528 -
16 _ 36 - 198 -
17 - 224 32 8 2784 -
18 6 96 6 822 -
19 _ 40 - - 2862 -
20 36 222 - - 3768 }
21 - 138 48 - 816 -
22 12 72 24 - 36 -
23 64 153 9 12 -

Remark : Tylen. — Tylenchus spp.
Tylencho. — Tylenchorynchus spp.
Helico. — Helicotylenchus spp.
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