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Abstract As interest in green space management increased, the needs for the regulations about the
management increased, too. Therefore, occurrence of tree disease and insect pests and management system
for the pests were surveyed from 20 large apartment complexes and 35 management heads in Seoul, Busan,
Cheongju, Jeonju, and Chuncheon. Of the total 20 apartment complexes, just 6 kept disease and pest
diagnosis and control records, while 13 kept pest control record only. The timing and frequency of pest
control were mostly determined by the disease and insect pest occurrence, and the pesticides selection and
control measures were determined by control company itself, or by consultation with the management office.
Apartment complex managers cited insufficient budget and tree health care professionals as the biggest
obstacles in green space management. Actually, around 70% of the companies with a green space
management contract were indoor pest control companies, and their professionalism was not recognized as
high as enough. Use of high toxicity pesticides and mis- and over-use of pesticides were recognized to be
resulted from the lack of professionalism of the companies. As a way to settle these problems, about 80% of
respondents chose to tighten regulations by introducing a professional qualification system. As an advantage
of the new system, it was widely suggested that the proper use of agricultural chemicals would reduce the
damages on residents and that it would be easy to check professionalism. Meanwhile, the most expected
problems were the responses to the increase in tree health care costs and the difficulty in recruit experts.

Key words control company, control records, green space management, professional qualification system, tree pests

A-I = (Ministry of Land, Transport and Maritime Affairs, 2011).
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A2 ATH(Cha et al., 2016).
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Table 1. General characteristics of the surveyed apartment complexes
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Localities

Number of Mean number of Mean area per

Mean area of green

Mean area per
space per complex

Mean green area

complexes households  household (m*)  complex (m?) () ratio (%)"
Seoul 6 1,082 112 57,813 18,310 29.3
Busan 5 1,388 127 53,220 11,604 19.4
Cheongju 3 654 157 51,636 11,720 21.7
Jeonju 3 613 129 52,312 9,664 243
Chuncheon 3 424 97 15,539 2,639 16.9
Mean (Total) (20) 925 123 48,572 11,998 23.1

¥ (Mean area of green space per complex / Mean area per complex) x 100
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Table 2. Record keeping of the surveyed apartment complexes after diagnosis and control of diseases and insect pests®

Apartment complexes Seoul Busan Cheongju Jeonju Chuncheon Total
Total number 6 5 3 3 3 20
Keeps diagnosis records 0 3 0 2 1 6
Keeps control records” 6 4 3 3 3 19

9 p >0.05 in ¢ distribution.

® Only two complexes of Cheongju kept the record by themselves and the records of other complexes were kept in the pest control company

Table 3. Record keeping ratio (%) of diseases and insect pests control conditions by the surveyed apartment complexes®

Recordings
Localities Number of the . Target diseases . - _— Mixed application
complexes Application date and inseets Applied pesticides  Dilutions or not
Seoul 6 100 100 100 50 33
Busan 5 80 80 80 20 40
Cheongju 3 67 100 100 0 0
Jeonju 3 0 0 33 0 0
Chuncheon 3 100 100 100 0 100
9 p < 0.05 in % distribution.
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Table 4. Decision making ratio (%) of control time for tree diseases and insect pests”

Decision making Seoul Busan  Cheongju  Jeonju Chuncheon Total

At contraction 46.7 12.5 429 25.0 60.0 37.2
Depending on the disease and insect pests occurrence 46.7 50.0 57.1 75.0 40.0 53.5
By demand of the residents 0 0 0 0 0 0
By the pest control company 0 12.5 0 0 0 23
By the expert/head of management 6.7 25.0 0 0 0 7.0
9 p < 0.05 in x> distribution.
Table 5. Decision making ratio (%) of control frequency for tree diseases and insect pests®

Decision making Seoul Busan Cheongju  Jeonju Chuncheon Total
At contraction 41.2 25.0 375 62.5 40.0 413
Depending on the disease and insect pests occurrence 353 375 50.0 37.5 60.0 413
By demand of the residents 59 0 0 0 0 22
By the pest control company 59 0 12.5 0 0 43
By the expert/head of management 11.8 375 0 0 0 10.9

9 p < 0.05 in x> distribution.
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Table 6. Decision making ratio (%) of pesticides selection for tree diseases and insect pests control®

Decision making by Seoul Busan  Cheongju  Jeonju Chuncheon Total
Head of management office 0 25.0 0 0 0 53
Residents representative 0 0 0 0 0 0
Pest control company 90.0 25.0 143 37.5 40.0 44.7
Both management office and pest control company 10.0 37.5 85.7 62.5 40.0 44.7
Outside experts 0 12.5 0 0 20.0 5.3
9 p < 0.05 in x> distribution.
Table 7. Percentages of pesticides application methods for tree diseases and insect pests control”

Application methods Seoul Busan Cheongju Jeonju Chuncheon Total
Semi-automatic sprayer 5.6 20.0 0 25.0 0 11.7
Vehicle mounted high-pressure sprayer 50.0 26.7 75.0 50.0 57.1 483
Portable power sprayer 16.7 333 12.5 25.0 14.3 21.7
Trunk injection 16.7 13.3 0 0 0 8.3
Manual sprayer 11.1 6.7 12.5 0 14.3 83
Others 0 0 0 0 14.3 1.7
) p < 0.05 in y* distribution.

Thale 8. The ratio (%) of difficulties in the management of green space in the apartment complex®

Difficulties Seoul Busan Cheongju Jeonju Chuncheon Total
Budget 28.6 37.5 16.7 30.0 80.0 34.9
Lack of expertise of the control company 214 12.5 0 30.0 0 16.3
Uncooperative residents 7.1 0 16.7 10.0 20.0 9.3
Over-involvement of the residents 28.6 12.5 16.7 0 0 14.0
Lack of outside experts 14.3 37.5 50.0 30.0 0 25.6
3 p <0.05 in % distribution.
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Table 9. The ratio (%) of the company involved in tree diseases and insect pests control of the apartment complexes®

Companies Seoul Busan Cheongju Jeonju Chuncheon Total
Tree hospitals 0 0 0 0 0 0
Landscape company 18.2 0 12.5 12.5 0 9.3
Indoor pests control company 72.7 54.5 62.5 75.0 100 69.8
Members of apartment management 9.1 45.5 25.0 0 0 18.6
Others 0 0 0 12.5 0 2.3

9 p < 0.05 in x> distribution.

Table 10. Evaluation ratio (%) of professionalism of the control companies by the heads of apartment managements®

Evaluation (index) Seoul Busan Cheongju Jeonju Chuncheon Total

Very high (5) 9.1 0 16.7 0 0 5.6

High (4) 364 12.5 333 0 0 19.4

Common (3) 455 87.5 50.0 833 80.0 66.7

Low (2) 9.1 0 0 16.7 20.0 8.3

Very low (1) 0 0 0 0 0 0

Mean index 3.5 3.1 3.7 2.8 2.8 32
9 p < 0.05 in % distribution.
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Table 11. Response ratio (%) to the cause of high toxicity pesticides use and pesticide abuse®

Causes Seoul Busan Cheongju Jeonju Chuncheon Total
Lack of direction 5.9 26.7 30.0 36.4 20.0 222
Make light of human health 5.9 6.7 20.0 18.2 40.0 15.9
Limited interest to disease and insect pest control 52.9 333 40.0 273 0 333
Saving of management cost 17.6 20.0 10.0 9.1 20.0 15.9
Residents'requests 11.8 0 0 0 0 32
No limit to buy 5.9 6.7 0 9.1 10.0 6.3
Others 0 6.7 0 0 10.0 3.2
) p < 0.05 in ¥ distribution.
Table 12. Understanding ratio (%) on the solutions of high toxicity pesticides use and pesticide abuse®
Solutions Seoul Busan  Cheongju Jeonju Chuncheon  Total

Introduction of expert system / strong regulation 10.0 0 16.7 28.6 0 11.1
Control by experts if green spaces is larger than certain size 70.0 87.5 83.3 429 40.0 66.7
Introduction of special licenses / autonomy 10.0 12.5 0 28.6 20.0 13.9
Obligation for the use of eco-friend pesticides 0 0 0 40.0 5.6
No solution needed 10.0 0 0 0 0 2.8
9 p < 0.05 in x> distribution.
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Table 13. The ratio (%) of expected advantages of tree health care expert system introduction”

Advantages Seoul Busan  Cheongju  Jeonju  Chuncheon Total
Validity for professionalism 19.0 31.3 36.4 333 40.0 30.0
Saving management costs 9.5 31.3 273 333 10.0 214
Good to persuade residents 14.3 0 0 0 10.0 5.7
Decrease in pesticides use / increase in human health 333 37.5 27.3 16.7 40.0 314
Increase in tree health 23.8 0 9.1 16.7 0 11.4
Others 0 0 0 0 0 0

? p < 0.05 in * distribution.

Table 14. The ratio (%) of expected disadvantages of tree health care expert system introduction®

Disadvantages Seoul Busan Cheongju Jeonju Chuncheon Total
Regulation strengthening for tree health care 19.0 20.0 25.0 25.0 20.0 21.2
Increase in tree health care costs 429 46.7 375 50.0 50.0 455
Difficulty in securing experts 19.0 26.7 37.5 25.0 30.0 25.8
Increase in qualification standards for head of management office 19.0 6.7 273 0 0 7.6
Others 0 0 0 0 0 0
9 p < 0.05 in % distribution.
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