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A Study on Establishment of Similar Expousre Groups(SEGs) for Chemical and
Biological Risk Factors in Farm Work

Minji Lee - Sojung Sin" - Hyocher Kim - Jinyoung Heo - Minji Ahn - Kyungran Kim - Kyungsu Kim
National Institute of Agriculture Science, RDA, Korea

ABSTRACT

Objectives: The aim of this research is to establish Similar Exposure Groups (SEGs) for chemical and biological
risk factors that occur in farm work involving 24 tasks among 15 crops.

Methods: To categorize SEGs, work type, work environment, and similar tasks for each crop were considered.
After confirming the chemical risk factors (pesticides, inorganic dust—total dust and PMio, ammonia, and
hydrogen sulfide) and biological factors (organic dust—total dust and PMj, and endotoxins) that occur in the
crops and tasks, similar crops and tasks were selected as SEGs.

Results: Among chemical risk factors, pesticides was selected for the SEGs, which was categorized by open
field, greenhouse, fruit, and specialty crops. For inorganic dust, open field (plowing harrowing, seedling,
planting, harvest, and sorting and packing) and specialty crops (plowing harrowing, seedling, planting, and
harvest) were selected as SEGs. For ammonia and hydrogen sulfide, livestock (preparation of farm,
management of nursery bed, feeding, shipment and manure treatment) were selected as SEGs. For biological
risk factors such as organic dust (total dust, PMo) and endotoxins, open field (manure application), greenhouse
(plowing harrowing, planting, manure application, and harvest), fruit (manure application), specialty crops
(manure application, making furrows, mixing mushroom media, harvest, and sorting and packing), and
livestock (preparation of farm, maintaining poultry litter, feeding, shipment and manure treatment) were
selected as SEGs.

Conclusions: To establish similar exposure groups in agriculture, it is important that the characteristics of each
hazard factor are categorized by identifying risk factors occurring by tasks.

Key words: biological and chemical risk factors, farm—work, Similar Exposure Groups(SEGs)
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Foo] 371 4= QtH(Lee, 2010; Kim et al., 2013).
it {8 AzlFoA= sHl
AZ Aokl Ut AYHe] HS 2=
M E w2 A8 A 59 I
Sfol= 2233 (Systematic Work Environment
Management, SAM)7} AAFCZ AgP=| 1 glom,
Ut A A8 RNE ZAALEAIE A4 5= Al
5tal th(Johansson & Johansson, 2008; Adam et
al., 2015). St A9 5ARJAY 52 A ]
it E sl woldAY FHEF P A
ol B3t HE Al6R ¥ woldd 49 4 Py 4
FOolEAY SR et B8 A14x0] wEbA
FTUHE} ARATE wHRAY AH8R] kEof His)
Heete S st Qlth
A eE2 A7 (Similar Exposure Groups, SEGs)
2A LAY FAMYE W% 55 2LE{SHHA
At AF QLI Histe Eo] FARE AAFEE 9
5k (Bullock & lgnacio, 2006), ®H]-& % FYJAIZE
v a&2Ql A EHS A= FAREEY
& 470l "astthRoh et al, 2001). E3h 2A
HE e acie] wof 9 Ao itk fAeHE &
QIS &= glon, YFAA}F TEet ArRAM] &S
AFHoz FHol= AR &8E 4 UHRoh et
al., 2001; Lee at el., 2010).
At AFFAO]  FL,  Trichloroethylene(TCE),
Dimethyl Formamide(DFM) ¥ AHy} Z+2 3lshZ]
ol 24 g5 APEFE FFst, ol JFLE
WEZA(Job Exposure Matrix, JEM)Q] 7fgto] &
st LEsa2 AT A+sol = AHRosa,
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Table 1. Crops and tasks categorized in previous study(Sin

2003; Ha et al., 2008). 134, =549
SAAT AHE B AARQ #Aded 7P obd,
AESEEL, SAF AR0] AR Aol A RS
o=t dZAA A%S WA
ASTTE dovl= B4, Ush, 5% 5 53
8 A9 =&37t A+t
al.,, 2009; Kim et al., 2013; Suh et al., 2015;
Choi & Kim, 2016).

ARl FAURI FHEA A E Ao HE A
I Qlgor AP U= A= 8 =87t
9] 3&/4S =ojokstH, 1 A dARA s 2 A
< "2 {80 [fAR=EAATY AHo]
% 9ok, olo] 2 AFIAE Sin et al2019)01A
3t 1570 2 9 2470 AS v e R /oiacgl
ARSI G S Aot =27 7% AR
&tz gt

o,

fr
B
)
3
it

IL.

ol e Mo

T A2TE AR FAREAT BRE
9ol At A 9l 2432 Table 13 ZtHSin et
al., 2019). ZE9] AL & 57(A]|, A4, T, A

<] T, |,
£S5 AR lEFeIlen, 7 dERE A2 A

AZ N0, S5, A, T, AEAS 5@,
g Aol B9 EokE), MRS V@, ), &
ARE YA, S AR, e, Dz 5
15748 AESET e AR, 34, 5 5 &
2 ¥z 49g BRAYOM, F 2072 TRAAn

etal., 2019)

Task

Category

Crop

Open field crops

Chinese cabbage,

Plowing harrowing, seedling, planting, manure application

4) corn, ginger, potato pest control, harvest, sorting and packing
Fruits . Pruning, manure application, pest control ,bagging,
2 Mandarin, pear weeding, pollinating, fruit thinning, harvest
Greenhouse crops Cucumber, lily, oriental Plowing harrowing, seedling, planting, pest control,
() melon, pumpkin, tomato manure application, training, harvest
Livestock Preparation of farm, maintaining poultry litter,

(M

Poultry

feeding, vaccination, shipment

Specialty crops
3

Ginseng, tobacco
oyster mushroom

Seed harvesting, management nursery bed, make furrow,
seedling, manure application, plowing harrowing, planting,
mixing mushroom media, culture medium, inoculation spawn,
pest control, harvest, sorting and packing
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Table 2. Catergorization of chemical and biological risk factors

Risk Factors

Chemical factors

Pesticide, inorganic dusts(total dust, PMio), ammonia, hydrogen sulfide

Biological factors

Organic dusts(total dust, PMso), endotoxin

(Sin et al., 2019). &5 9 oA WAst= HEF L
A2 5=X8H AIEATAFE(2006 ~ 2009)9] 52t
Al HAsH= Fo8Ql =E2H7F AYAT AAE v
o= 31 A RRI(ESY, F71RX1-FEX], PMy, &
Lo}, Fokpa), AAESH HLRI(RH7]ER-ZE
A, PMjo, YELDH)OZE FLESIYTHTable 2).

Qo] $AH=ZAAZY HolE A
= 7k B 1) 22 golA 2Ee) 3,
FelgE, oAl L A7), BEEee AE HAA

3o 2 BARFS S

olg wighoz sioby AR alel SO FEA, &
BUo}, apaet B S1PRQ B
Sa0] QAR A4 712 Auskstad. o
a8 PYRQANA SOk B fEF} 2w 4

A AAFOR AA Rk AZe] F7]9 A4
YEs neste] SA-EAATS ARttt 1R
AL ABo| A)710h Auglo] T hER APl B9
FAEAYZOR APHAAT, M ABL 2
Pt e A9 WY GAESAALOR BRG]
o FEUo U et 4 4BS thyoR G4t
wEAATS AASHTh B AB AN AR
2T A PES 81 AReY] B8 7]
Z3 Bt 24 U 55 AR Mo GAheEA
dzoz Rt

n.& 2

7 A= st 99 ale] fAREAYT A

A= Table 3, 4, 59 Zth sokolA 9] B3 YA
AL A= giiE{E A, AE, B, 58 44 Ee
9] FAReETOE AP I(Table 3), F71EAE
£2, PMp} 2t 2ol whet =A(E-&A,
g, g4, 8 Ad 9 2Y), SRHHEAA, o,

g4, FE)E FAREAdTer AASHAtHTable

Table 3. Result of establishment of SEGs for pesticide by each crop

Pesticide
Open field crops Greenhouse crops Fruit Livestock Specialty crops
Chinese cabbage Cucllijlmber
corn . Y Mandarin Ginseng
Pest control : oriental melon
ginger . pear tobacco
pumpkin
potato
tomato
Table 4. Result of establishment of SEGs for inorganic dust by each crop
Inorganic dust(total dust, PMo)
Open field crops Greenhouse crops Fruit Livestock Specialty crops

Plowing harrowing Chinese cabbage

Seedling corn Ginseng
Planting ginger tobacco
Harvest potato

) . Ginger
Sorting and packing potato
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Table 5. Result of establishment of SEGs for ammonia and hydrogen sulfide by each crop

Ammonia, Hydrogen sulfide

Open field crops  Greenhouse crops Fruit Livestock Specialty crops
Preparation of farm
Maintaining poultry litter
Feeding Poultry
Shipment

Manure treatment

Table 6. Result of establishment of SEGs for organic dust by each crop

Organic dust (total dust, PMo, endotoxin)

Open field crops Green house crops Fruit Livestock Specialty crops

Plowing harrowing

Planting Cucmr;wber

Chinese cabbage oriental melon _ )
Manure application com pumpkin Mandarin Ginseng
ginger tomato pear tobacco
potato

Management nursery bed

Make furrow

Inoculation spawn

Cucgmber Oyster
lily mushroom
Harvest oriental melon
pumpkin
tomato

Sorting and packing

Preparation of farm

Maintaining poultry litter

Feeding Poultry

Shipment

Manure treatment
4). dE Yo} Folpano] Fe- SARHRO] FA (A4
H|, 243, Alago], £9 ExA)AES e v.o #

9] FAeEAdT o2 AASItHTable 5). A=3H]

AYRAY FIIEAGEY, PMo3 WELE 24 sommolio eHadl B AW A=, A9 &

(MIREE), AHNCILHA, B4, MELE, 52, P4
(M RAE), EREIRAE) A7) JEREs Sk
2a97e ARSIt Aut 5T ge) S5t 2
ol TP HAATO] FAANEY], ZHB, A
230l 23, BuA) SHYY, WAAZ, A
%, 5%, A9 W 2R Ao] wet Wre] fabe

22907 AU HTable 6).

S
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2 o e ek 1 AESH Y acle] s fA
LE2AATES A5k

okehd dacl F w2 A, Ald T A 3
o] Aole} A AL 7hs Hoo| gt thERY
EAo| ot ER5¥oH(Kim et al, 2014a; Kim
et al., 2014b; Choi & Kim, 2016), H3312Hiol o
S XA, wiFE, A, S5, AEER e, @
o], 34}, EntE) H4(dl, FE)AES FAEAAT
o8 Attt S AF & - = £Ho] 75T
Al Wofl Al Ajuishs =B s Al |0l 4] AfulstA|
9 si7FEAIA QoA AEish= Q4 & ZF ArEmict
2ty 9 Ajo] Aolste] =82 FARSAAT
= TSkl

F7IEXA(ZER], PMo)2 2 qE7EE g ¢
A8Rlo] =EE= AA7E fAREAATS A5t
Aot =A== A, &5, HiE, A AR A &
BLEA, oE, B4, s A EARIT e R
ARt AAeF A2 Al 9 2 22 o
223 9y EY o) e A=Y BYE $95to
g2 gojdl & AES FAME x| o Hk
QA EAdF o 2 LESIYTHSin et al., 2019).
S| e} ik A AupAla e
JEste] Exlo] TAYsh= AYdS BE FANEAY
TOog HAAsitt. E3 38k 98]l F dEYof
o} Fileie FARES] AXEH], EAY 59 2
GolAqt Aot Fofaclo|lmng Hxo] fAE2t
Aoz Aot

AT AP L8R1Y {71 RRA(EEX, PMigH W
A A i EFE e, 8l 52 st
g fgaclo] st AA718 FAREA AT
ARt A71dHRE 2 AMEShe HlEAE 2
F2 A (A, gt i, A7), T, ), &
ZHHH], QMhoE tERE FAREATS B A
Aottt AR, o], 20|, 34l EWtE)E
2k 2 9] Aozt Agsto 2 AR A, A, HEA
Iz, AL FASAPTCE AASIelH. £,
A dASS A ZGRolA Adske kA At
9] AESHA HolA Aol o]FofA £X, is4
s 22 AgaclEo] EA Eotal AE9] 9
7hefekol H&AA] HhRIY TE7)AO] IS vk
(Madsen et al., 2009; Thilsing et al., 2015; Liu et
al., 2019). FAF &9 SAl= &9, 24, A= 59

i)
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A S JIEEAIE 23Rt R7|&%l0] 2 A
olH(Basinas et al., 2015; Davidson et al., 2018;
Stoleski et al., 2019), =Etg|HAQ] o= HA,
Y 5= ARESte HiA A=t AujA] B st 24}
gdd 5 A=EAE IS f7]EXlo] WYt g o
Aot Al AEET o2 Y8R9 =& EA4S YE
W EE9] fALEAIFO R FESHAT
FTUFENA HELS Z4E FASAATS A%
st7] 98l Sin et al.(2019)2] AuiHZA T} AT
L EESIAIES Bl o 25U thiEF 204 FA
ot AGTE st AP 9 AFTHES IRIgH
T Y8R FAEAAE AESSHIT FA
22T APA ZFAAIT] i ERlo] "4=Fo]%]
T AhS ARt 599 F52 102712 bt A
o] &t g FEE A7l HEH(KOSIS,
2018), A= =AY 2 A4AIZo] Aolste] Sin
et al.2019)2 AHHAT} =5F5tAZS Foto] 2+
2 F AGAEE ARESH] 1 F0 R wEgtiA) <l
9] FRE APYoltt 3 FUSH A AYR T
7y A0 EMduitt ofofgt AlFEArjo] sty EY
g, 28, H|EAEY] 5& ARG 57149 S7
et FAYsHE g acle] dElkith 1 5 2 A
oA 2t A 89l F S A= EFEE &
9| 37]e AL E st FAREAATEOR
ARPAEE, Aol wEt AFEl= so] thEm A
W2 9 AJAPE | wet 59F A7) SR7F oSt
o 27 AU 5712} AH BB AL el
o] A "= vidd BAVIE ARESHH, A9t I
222 FYHEEIE ARS] YAlo w2 At
(KOSIS, 2019). I&, BF 2] o]9] A& iR
AE2Y] whale] thet fAR=ER AT Aol dis Al
U3t AE7 B85 444 4 94 9¥8d 5
ofz] g aclo] sl M9 4ol 29T A= W

= AL FYsHHA et el 471

Bt SAlo eEo] =, E5tt FUSE ol
7184, W=a, 59F =44 9982l 5ol EA
2 9% vRA|7HLee et al., 2004:

Kim et al., 2013; Basinas et al., 2015; Suh et al,,
2015; Davidson et al., 2018), 35 2] disf
AA A o2 detstr]t Wi ot vHd, 5AS A<
3 ARY, 2AY T T2 gt Aol = FAREE
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