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Recognition and Using Status of Carbon Disulfide (CS,)
as Fumigant for Controlling Chestnut Weevil,
Curculio sikkimensis among Chestnut Farmers

Moo-Sik Lee*l), Eun-Young Kiml), Jae-Lim Leel), Gi-Yeon Sohn"
Department of Preventive Medicine, College of Medicine, Konyang Universityl)

= Abstract =

Objectives: We surveyed the awareness and current status of using fumigant carbon disulfide for
exterminate Curculio sikkimensis among chestnut farmers in Chungnam Province to suggest directions for
health education and public relations.

Methods: We designed questionnaires to evaluate recognition of fumigant carbon disulfide. We conducted a
questionnaire survey to assess recognition and recognition level of fumigant carbon disulfide by the study
variables.

Results: The recognition status for fumigant carbon disulfide was 74.5%, but the recognition level was low
(know well 27.5%). The path of recognition was 45.1% and 15.7% for neighbor and rural technology center,
respectively. The recognition status for warning label of fumigant carbon disulfide was 52.9%. Recognition
for warning label of fumigant carbon disulfide was tended to increase with high educational attainment,
bigger owning land area. Recognition on the content of warning label were 29.4%, 27.5%, 21.6%, and
21.6% for inflammability, toxicity, hazard, and explosiveness, respectively. Using personal protection
equipment was tended to increase with the high status of awareness on fumigant carbon disulfide.

Conclusions: Health education programs for using fumigant carbon disulfide are needed for chestnut
farmers. In addition, publicity information activities about prevention and protection of carbon disulfide

poisoning are needed for high risk farmers.
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Table 1. The status of carbon disulfide as fumigant by general and job-related characteristics of study

subjects*
) Status of using carbon disulfide +
Variables Total p
Yes No

Gender
Male 45(88.2) 29(64.4) 16(35.6) 0.19
Female 6(11.8) 2(33.7) A(66.7)

Age (years)
<59 26(51.0) 18(69.2) 8(30.8) 0.21
>60 25(49.0) 13(52.0) 12(48.0)

Educational attainment
<Middle school 22(43.1) 10(45.5) 12(54.5) 0.05
>High school 29(56.9) 21(72.4) 3(27.6)

Social security status
Regional health insurance 31(60.8) 19(61.3) 12(38.7) 0.93
Others 20(39.2) 12(60.0) 8(40.0)

Occupational experience (years)
<19 26(51.0) 18(69.2) 8(30.8) 0.21
>20 25(49.0) 13(52.0) 12(48.0)

Woodland ownership (m’)
<39,599 20(43.5) 9(45.0) 11(55.0) 0.05
>39,600 26(56.5) 19(73.1) 7(26.9)

Annual chestnut production (kg)
<5999 21(45.7) 10(47.6) 11(52.4) 0.09
>6,000 25(54.3) 18(72.0) 7(28.0)

Total 51(100.0) 31(60.8) 20(39.2)

* Data are presented as number (%) unless otherwise indicated, and sum of each category are different due to the
missing data.
' by x2 test or Fisher's exact test.

AP 30600m oldelA 26 EF wAA B HEO 5 BE O AREAR: 179
7b dAata gdgler, 118 423%) el & &3 (56.7%) olith. stEE nEstu &9 oAt
Tkl wate] ﬁ\_%?j]O]:tﬂ A4 B ArmE elA 208(69.0%), AFdordE 39,600m oAt
g8 2o]7F AATHP<0.01). A7+ AA ko] A] o A 18W(69.2%)°] it Q1AL itk &
6,000ks o]*&%oﬂ*i 238(920%)°] <14t gl st uBHASE, afdopt wass st
i getglon, oAl ol@stekae] ARgAbel  wd AaE A REATHP<0.05). FA olFst
A 267(83.9%) 7} 0_1*46}3 grhal w@ete] A A AREAIA 0M(645%), olFEtEa AXAE
At olgetete ARERFE AR K 24%632%), I BEoF o] A 8(444%),
.oqa ko] 7k A THP<0.01)(Table 2). Zoohtta @9k A9 13%(92.9%) = AH8A

FA olFsterae] el am Oéléﬂ 5, AAstL deTE, AR BEFE

T AR 27 G290l e, BESHd, By Aiws fols =2 /1AE HATHp<0.05).
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Table 2. Recognition of carbon disulfide as fumigant by general and job-related characteristics of study

subjects”
Recognition status of Recognition level of
) fumigant carbon disulfide fumigant carbon disulfide
Variables
Yes No o Not @ow Know o
know a little well
Gender
Male 3A(7B6)  11(244) 064 15(33.3)  18(40.0)0 12(26.7)  0.13
Female 4(66.7) 2(33.3) 4(66.7) - 2(33.3)
Age (years)
<59 21(80.8) 5(19.2) 030 7(26.9) 9(346) 10385 014
>60 17(68.0) 8(32.0) 12(48.0)  9(36.0) 4(16.0)
Educational attainment
<Middle school 14(63.6) 8(36.4) 012 12(645)  7(31.8) 3(136)  0.05
>High school 24(82.8)  5(17.2) 7(241) 11379  11(379)

Social security status

Regional health insurance  23(74.2) 8(258) 095 13(419)  10(32.3) 8(258) 069

Others 15(75.0) 5(25.0) 6(30.0)  8(40.0) 6(30.0)
Occupational experience (years)

<19 19(73.1) 7(269) 081 9346)  8(30.8) 9346) 050

>20 19(76.0) 6(24.0) 10(40.0)  10(40.0) 5(20.0)
Woodland ownership (m’)

<3959 8(40.0)  12(60.0)0 <0.001 13(65.0)  5(25.0) 2(10.0)  0.004

>39,600 26(100.0)  ND 5(19.2) 10(385)  11(42.3)

Annual chestnut production (kg)

<5999 11(52.4)  10(476)  0.002 11(524)  5(23.8) 5238 0.23
>6,000 23(92.0) 2(8.0) 7(280)  10(40.0) 8(32.0)
Status of using of CS2
Yes 26(83.9) 5(16.1)  0.06 9(29.0) 11(355) 11(3BBH) 019
No 12(60.0) 8(40.0) 1050.7)  7(35.0) 3(15.0)
Total 38(745)  13(255) 19(37.3)  18(36.3)  14(275)
* Data are presented as number (%) unless otherwise indicated.
' by X’ test or Fisher's exact test.

WET A £EA oFFA A4S B w AUA TH(156%)9] RIS o
Srhal w3 A9 28(222%), 2w Al & So] dasirhal Bk AR 45%8(95.7%) ] AT
I A9TE 8(27%), 2 itk B A% 79 dgmg Ags Beyel he oA 4, A4y
W00%) FO% BET ASFFE A4 ® F 5 9w 54, 99AY 2 2fder 5 AY
Aoz o3 Hol7t UATHP<005)(Table 3. S4W4, 24 o|Feras] A4 9 A47) £

TEA olgsteta HuH HHE ddus A Aoz Fo3 Hol& H WFE S
3t 284 ofFel wud daks ARy, o9 (Table 4)
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Table 3. Recognition for warning label of carbon disulfide as fumigant and status of using personal

protection equipment by general and job-related characteristics of study subjects”

Recognition for warning label Status of using personal
Variables of fumigant carbon disulfide protection equipment’
Yes No p* Yes No pJr
Gender
Male 25(55.6) 20(44.4) 0.40 17(60.7) 11(39.3) 0.18
Female 2(33.3) 4(66.7) - 2(100.0)
Age (years)
<59 15(57.7) 11(42.3) 0.49 10(58.8) 7(41.2) 0.79
>60 12(48.0) 13(52.0) 7(53.8) 6(46.2)
Educational attainment
<Middle school 7(31.8) 15(68.2) 0.01 6(60.0) 4(40.0) 0.79
>High school 20(69.0) 9(31.0) 11(55.0) 9(45.0)
Social security status
Regional health insurance 18(58.1) 13(41.9) 0.36 9(50.0) 9(50.0) 0.37
Others 9(45.0) 11(55.0) 8(66.7) 4(33.3)
Occupational experience (years)
<19 13(50.0) 13(50.0) 0.67 11(64.7) 6(35.3) 0.31
>20 14(56.0) 11(44.0) 6(46.2) 7(53.8)
Woodland ownership (m’)
<39,599 7(35.0) 13(65.0) 0.02 4(44.4) 5(55.6) 0.27
>39,600 18(69.2) 8(30.8) 12(66.6) 6(33.3)
Annual chestnut production (kg)
<599 10(47.6) 11(52.4) 0.40 5(50.0) 5(50.0) 045
>6,000 15(60.0) 10(40.0) 11(64.7) 6(35.3)
Using of CSy
Yes 20(64.5) 11(35.5) 0.04 17(56.7) 13(433)  ND'
No 7(35.0) 13(65.0) - -
Awareness of carbon disulfide
Yes 24(63.2) 14(36.8) 0.01 15(60.0) 10(40.0) 0.63
No 3(23.1) 10(76.9) 2(40.0) 3(60.0)
Awareness level of carbon disulfide
Not know 6(31.6) 13(68.4) 0.002 2(22.2) 7(77.8) 0.04
Know a little 8(44.4) 10(55.6) 8(72.7) 3(27.3)
Know well 13(92.9) 170 7(70.0) 3(30.0)
Total 27(52.9) 24(47.1) 17(56.7) 13(43.3)

" Data are presented as number (%) unless otherwise indicated.
' by x2 test and Fisher's exact test.

¥ Not detectable

s Goggles, gas mask, and protective clothings.
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Table 4. Experience of preventive health and safety education for using carbon disulfide as fumigant
and needs on preventive health and safety education by general and job-related characteristics

of study subjects”

Experience of preventive

Needs on preventive health

Variables health & safety education & safety education
Yes No pT Yes No pT
Gender
Male 7171 34(82.9) 0.50 41(95.3) 24.7) 0.84
Female - 4(100.0) 4(100.0) -
Age (years)
<59 4167 20(83.3) 0.58 24(96.0) 1(4.0) 0.71
>60 3(14.3)  18(8.7) 21(95.5) 1(45)
Educational attainment
<Middle school 3167 15(83.3) 0.59 19(100.0) - 0.35
>High school 4(148)  23(85.2) 26(92.9) 2(7.1)
Social security status
Regional health insurance 3(115)  23(835) 0.32 27(96.4) 1(3.6) 065
Others 4271 15(789) 18(94.7) 1(56.3)
Job experience (yvears)
<19 3(136)  19(8.4) 0.53 22(95.7) 1(4.3) 0.75
>20 4174)  19(82.6) 23(95.8) 1(4.2)
Woodland ownership (m’)
<3959 1059  16094.1) 0.11 17(94.4) 1(5.6) 0.68
>39,600 526.1)  17(739) 23(95.8) 1(4.2)
Annual chestnut production (kg)
<5999 2(11.8)  15(83.2) 0.35 17(94.4) 1(5.6) 0.68
>6,000 5217  18(78.3) 23(95.8) 1(4.2)
Using of carbon disulfide
Yes 7(226)  24(774) 0.06 30(96.8) 1(3.2) 0.57
No - 14(100.0) 15(93.8) 1(6.3)
Awareness of carbon disulfide
Yes 7206)  27(79.4) 0.12 34(97.1) 1(29) 0.45
No - 11(100.0) 11(91.7) 1(8.3)
Awareness level of carbon disulfide
Not know - 17(100.0)  0.08 17(94.4) 1(5.6) 0.52
Know a little 4250)  12(75.0) 17(100.0) -
Know well 3(25.0) 9(75.0) 11(91.7) 18.3)
Total 7(156)  38(84.4) 45(9.7) 2(4.3)

* Data are presented as number (%) unless otherwise indicated.
' by X’ test and Fisher's exact test.
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Table 5. Recognition of carbon disulfide as fumigant and status of using personal protective equipment

for its use”

Variables N %
Recognition time and Recognition Path
Recognition time (years)

1970~2000 9 310
2001~2005 9 310
2006~ 1 380
Recognition Path
Head of a village and neighbors 23 41
Newspaper, magazine etc 2 56
Community health center 2 56
Advisory center 8 157
Media (TV or radio, etc) 1 28

Recognition for warning label, status of using protective equipments, and reason not to using protective equipments
Awareness for warning label

Inflammables 15 294
Toxicity 14 215
Mealeficence 1 216
Explosiveness 11 216
Carcinogenecity 5 2.7
Others 2 39
Status of using protective equipments
Goggles 10 196
Gas mask 12 235
Protective clothings 5 98
Others 1 20
Reason not to using protective equipments
Not know 9 176
Have no equipment 7 137
Annoyance 2 39
Uncomfortable 6 118
Not necessary to wear 1 2.0
Not know how to protect 2 39
Others 1 2.0
Status of using carbon disulfide as fumigant
Using fumigant carbon disulfide
Neighbors use 15 294
Family and neighbors use 7 137
Family use 4 78
First time to use carbon disufide (years)
~2000 8 400
2001~2010 8 400
2010~ 4 200
Time to use fumigant carbon disulfide
Harvest time 14 93.3
Anytime need to use fumigant carbon disulfide 10 66.7
Amount of chestnut to fumigate by using 500ml fumigant carbon disulfide
<1,000kg 7 4.2
1,001 ~2,000kg 3 177
2,001~3,000kg 3 177
>3001kg 4 235
Place to purchase carbon disulfide
Agrochemicals store 7 133
National agricultural cooperative federation 1 2.0
Others 13 61.9

* Data are presented as number (%) unless otherwise indicated, and sum of each category are different due to the
missing data.
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