Jour. Korean For. Soc. Vol. 94, No. 6, pp. 420~430 (2005) o] t‘l.. §] ]
32 Q1 8k 3] %

JOURNAL OF KOREAN FOREST SOCIETY

AFE M| (Fenitrothion) &Z7} ALIFEIQ| EQFME0 O|X|= Q&

el ™ - A3 - A - o] 53]’ - 4349 - F & - A
FUUSARL APk AP, HETY B, STt G,
AL SN FAE, AT 5T

Effects of Pesticide (Fenitrothion) Application
on Soil Organisms in Pine Stand

Tae-Sung Kwon', Kyung-Hee Kim?, Chul-Su Kim?, Jong-Hee Lee’,
Chung-Weon Yun‘, Yong Hong® and Jin-Tae Kim®

'Division of Forest Ecology, Korea Forest Research Institute, Seoul 130-712, Korea
’Division of Forest Insest Pests and Disease, Korea Forest Research Institute, Seoul 130-712, Korea
*Park & Greenery Division, Seongdong-gu office, Seoul 133-701, Korea
*Division of Forest Resouces & Landscape Architecture, Kongju National Univisity,
Yesan-gun 340-802, Korea
*Institute of Agricultural Science, Sangju National University, Sangju 742-711, Korea
Korean Federation for Environmental Movements, Jeonju 560-829, Korea

0]

°
=
<
s
b

of: AR AT E HAE Q8 g3AE AAlshe A"l FotetEA, Gt
AA] FAFFR s B A wke] shede] AE Stk B Ay 0@ e vFeA-E Hrtsh) e, dA
o & BACI AgdAIE ] M& FTBAEEY AUFHoA d3 25 m2°l el WA N dlzTE
304 k5= %‘%“Jzﬂ Okl fenitrothions 3 A2 S YoM 7HAEE HE< 0.0335kg aihaZ A
FESIITE AT E 200249 6Y 49, 69 1Y, 69 299 339 Ax AN EE, xS Adx 24
A o 5 E%ﬂ ”R}i A dE2%E, F8, Ad, HJAJ& 59 EAEL MAF 2AE AT
el 2 ﬂ ARk 28], viA| Rt AZF m ArE et A5A e Ax= B MAsle AEFE, 330, A
7, Ao MAg wsgle} ol BEdETY Y Yo Fo8 de TXI ool SFibA7E AR o) Bk
o & 4gkg 2 71eAde] wgs vehigig

Abstract: As the pine wilt disease spread rapidly over Korea in recent, aerial pesticide spraying to the infected
pine stands increased abruptly. The increasing aerial pesticide application for control of the disease would result
in disturbance of soil ecosystem in pine stands. This study was conducted to assess the disturbance, using field
experiment in pine stands of Hongleong experimental forests in Seoul with BACI experimental design with three
sprayed plots and three unsprayed plots of 25 m?. We sprayed fenitrothion of 0.0335 kg a.i/ha over each of
the sprayed plots, being the same as the pesticide residues of litters after aerial spraying. The pesticide had been
applied on 4 June, 11 June, and 29 June in 2002, comparable with the dates of the aerial spraying in the
previous year in Busan. We monitored population of soil organisms including arthropods, fungi, bacteria, and
actinomycetes at two sampling days before pesticide application, at two sampling days during the application
season, and at three sampling days after last application for two months since late May in 2002. The pesticide
applications did not make any significant effect on the population of arthropods, fungi, bacteria, and
actinomycetes in soils and on the structure of soil organism community, showing low probability of significant
effects of the aerial pesticide application on soil organisms in pine stands.
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Table 1. Environmental factors of the study pine stand in Hongleong experimental forest in Seoul. * t1, 2, and t3: sprayed plots,

and cl, ¢2, and c¢3: unsprayed plots.

Kind Environments Characteristics
Altitude 160 m
Aspect North
Topography Slope (°) 10(5-15)
Topography Middle slope
Soil Humidity Moderate moisture
Surface of rock (%) 0
Surface of soil (%) 0(t1*, 13, cl, c3), 20(12, c2)
Depth of Fallen Leaf 4.1 = 1.8(SD)
Soil Texture LS (soil 76%, fine soil 20%, clay 4%)
pH 43
Organic matter (%) 5.7
Total nitrogen (%) 0.39
Effective Phosphate (mg/Kg) 89.8
C.E.C. (cmol/Kg) 7.92
Coverage of canopy layer 15(c1), 50(c2), 60-80(t1-3, c2)
Coverage of sub-canopy layer 0(c3), 10(12, 3, c2), 40-45(t1, cl)
Coverage of shrub layer 40-50(t1, 12, ¢2, c3), 60-75(t3, c1)
Coverage of herb layer 20-35(12, t3, ¢2), 60-70(t1, cl, c3)
Vegetation Height of canopy layer 13-15m
Height of sub-canopy layer 4-6m
Height of shrub layer 1-15m
Height of herb layer 0.2-0.4 m
DB of canopy layer 18-24 cm
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Table 2. Vegetation of the study plots. The figures indicate dominance of each of plant species as follows; r: rare, + coverage low
and scattered, 1: individuals abundant but coverage low (1/10), 2: coverage of 1/10~1/4, 3: 1/4~1/2, 4: 1/2~3/4, 5: 3/4.

Sprayed Plots Unsprayed Plots
tl 2 3 cl c2 c3

Species

1. Canopy Layer
Pinus densiflora 5.5 44 43 4.4 33 44
2. Sub-canopy Layer
Sambucus williamsii var. coreana 1.1
Acer tegmentosum 1.1
Pinus koraiensis 33 1.1 1.1 33
Sorbus alnifolia 1.1
3. Shrub Layer
Ailanthus altissima + 1.1 +
Rhus trichocarpa + 1.1
Stephanandra incisa 1.1 22 22
Maackia amurensis +
Acer palmatum +
Parthenocissus tricuspidata +
Aralia elata 1.1 1.1 44 33 22 1.1
Styrax japonica + + + 1.1 22 1.1
Prunus sp. 1.1
Rubus coreanus 1.1
Rhus chinensis 1.1
Rubus crataegifolius 22
Quercus mongolica +
Robinia pseudo-acacia 33 22
Callicarpa japonica 1.1 + 1.1
4. Herb Layer
Dryopteris chinensis +
Ailanthus altissima + +
Quercus aliena + r r +
Rhus trichocarpa +
Species tl 2 t3 cl c2 c3
Stephanandra incisa 1.1 + 22 +
Quercus variabilis r r
Celastrus orbiculatus +
Commelina communis 1.1 + +
Parthenocissus tricuspidata 22 2.2 33 33
Cocculus trilobus 1.1 1.1 +
Sedum sarmentosum +
Aralia elata 1.1 1.1 1.1 1.1
Polygonatum odoratum var. pluriflorum r
Indigofera kirilowii +
Styrax japonica 1.1 +
Rubus parvifolius +
Prunus sp. +
Rubus coreanus +
Rhus chinensis +
Rubus crataegifolius 1.1 + +
Quercus acutissima r
Ophiopogon japonicus + +
Quercus mongolica + + 1.1
Robinia pseudo-acacia 1.1
Persicaria sp. +
Lonicera japonica +
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Table 2. Continued.

Sprayed Plots Unsprayed Plots
Species
ti 2 3 cl c2 c3

Cuallicarpa japonica + +
Quercus serrata +
Oplismenus undulatifolius 33 1.1 1.1 1.1 22
Sorbus alnifolia + +
Graminales sp. +
Humulus japonicus +

Number of Species 21 18 15 16 17 21
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Table 3. Total number of individuals of soil arthropods collected at each of the six study plots during experimental period.

Sprayed Plots Unsprayed Plots

Taxa Species

tl

2 t3 cl c2 c3

1. Insecta

Protura

Collembola

Tomoceridae Tomocerus kinoshitai

Sminthurdes sp.
Isotomurus sp.
Onychiurus sp.
Lepidocyrtus sp.
Entomobrya sp.
Pseudachorutes sp.

Sminthuridae
Isotomidae
Onychiuridae
Entomobryidae

Neanuridae
(Other Collem.)
Psocoptera
Thysanoptera
Homoptera
Aphididae
Hemiptera
Coleoptera
Staphylinidae
(Other Col)
Hymenoptera
Formicidae
(Other Hym.)
Lepidoptera
Diptera
(Other Ins.)
2. Arachnida
Acari
Araneae
3. Chilopoda
Lithobiomorpha
Geophilomorpha
4. Symphyla
5. (Other Arthropoda)
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Figure 1. Change of abundance (mean £ SD in no. individuals) of springtail (a), mite (b), ant (c), and other arthropods (d). The
arrows with dates indicate the dates of pesticide applications, and the asterisk on the bars represent significant difference
between the sprayed and unsprayed plots of p < 0.05 in Mann-Whitney U-test.

Table 4. Populations of soil organism according to the pesticide application. Figures (mean with SD in parentheses) are number
of individuals per 543 cm’ of soils in arthropods and cfu/g in microorganisms. *before: the days of sampling prior to the day of
pesticide application, 0: the day of the application, and 1, 2, 8, and 19 days after the application. "nonparametric Mann-Whitney

U-test. “not significantly different between sprayed and unsprayed plots.

Period Organism Sprayed Plot. Unsprayed Plot. n M-UP
springtail 2.7 (1.8) 6.7 (6.7) 6 ns’
mite 33 3.0 3.2 (1.0) 6 ns
ant 0.8 (0.8) 4.8 (4.5) 6 ns

Before® other arthropod 5.0 (3.9) 45 (1.2) 6 ns
fungi 264,449 (158,299) 297,615 (137,105) 6 ns
actinomycetes 116,404 (32,567) 128,556 (94,428) 6 ns
bacteria 460,958 (93,452) 371,041 (116,428) 6 ns
springtail 2.0 (2.0) 0.9 (1.6) 9 ns
mite 5.6 (3.8) 54 (5.3) 9 ns
ant 477 (106.3) 21.7 (61.6) 9 ns

0, 1,2 days other arthropod 43 2.7 48 2.4) 9 ns
fungi 318,858 (163,002) 302,267 (172,521) 9 ns
actinomycetes 84,423 (43,769) 76,327 (49,176) 9 ns
bacteria 407,099 (117,618) 729,666 (694,337) 9 ns
springtail 1.8 (3.6) 0.8 (1.0) 6 ns
mite 1.3 (1.2) 32 (29 6 ns
ant 1.0 (1.1) 0.5 (0.5) 6 ns

8, 19 days other arthropod 22 (2.1) 2.2 (1.6) 6 ns

' fungi 178,664 (60,160) 178,853 (66,544) 6 ns
actinomycetes 121,897 (23,759) 125,373 (43,606) 6 ns
bacteria 373,003 (112,736) 298,402 (141,519) 6 ns
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Figure 2. Change of density (colony forming unit, cfu/g of

mean t SD) of fungi (a) actinomycetes (b), and bacteria (c).
The arrows with dates indicate the dates of pesticide
spraying, and the asterisks on the bars represent significant
difference between the sprayed and unsprayed plots of p <
0.05 in Mann-Whitney U-test.
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Figure 3. Two-dimensional ordination using principal
components analysis of study plots (a) and of soil organisms
(b). The captions for the plots indicate the sprayed plots (t1,
t2, and t3) and the unprayed plots (c1, ¢2, and ¢3) in each of
the sampling dates (1: 16 May, 2: 26 May, 3: 5 June, 4: 13
June, 5: 29 June, 6: 7 July, and 7: 21 July in 2002). See Tables
1 and 2 for environments and vegetation of the plots.
Pesticide was three times applied over the sprayed plots at 4
June, 11 June, and 26 June in 2002.
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Table 5. Two-way analysis of variance (ANOVA) to test effects of date and pesticide application on the two principal components

(PC) of the communities of soil organisms.

Factor Variable SS DF MS F p
date 41.34 6 6.89 4.75 0.002

PC1 pest. spray 0.0002 1 0.0002 0.0001 0.99
date X pest. 10.03 6 1.67 1.15 0.36
date 8.62 6 1.44 1.18 0.35

pPC2 pest. spray 0.27 1 0.27 0.22 0.64
date X pest. 14.72 6 245 2.01 0.097
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