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< Abstract>

To evaluate farmers’ workload during harvesting grapes in summer, this study investigated farmers’
physiological, psychological responses, work postures and thermal environment around in the field. This field
study was conducted in the Anseong County of Kyonggi Province at the end of August. Five career farmers
(1 male, 4 females) volunteered as subjects. Three of them were over their sixties. During harvesting grapes
in the field, physiological responses were monitored continuously.

1. Air temperature (T4), air humidity (Ha), black globe temperature (T), air velocity and WBGT around the

grape field were 26.9°C, 77.7%RH, 32.8°C, 0.08m/s and 26.3°C, respectively. Because farmers
started the harvesting tasks in early moming, thermal environments weren’t conditions to give farmers
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severe heat strain.

2. The percentage of the work postures was larger in order of standing, walking, and bending one’s back
posture. Particularly, the percentage of standing posture with raising both arms above shoulder of two
farmers was up to 29% and 61% of the total work duration.

3. Rectal temperature (Tye), mean skin temperature (Tad, clothing microclimate temperature (Ta) on the
chest and the back, heart rate (HR) and energy expenditure (EE) were 37.2°C, 33.1°C, 32.0°C,
32.4°C, 88bpm and 1.3 Kcal/m2/min respectively. In the point of these physiological results, we
evaluated that the harvesting task was a moderate work.

4, All farmers expressed ‘hard, hot, humid and slightly uncomfortable’ at the end of works for each

subjective questionnaire.

The grape harvesting tasks were not evaluated as a very hard work in the point of physiological work
standards. But we considered 1) inappropriate work posture (standing posture with raising both arms above
shoulder) and 2) farmers’ age as burden factors. These findings suggest that adding adequate protective
clothing/equipments for farmers may contribute to maintain their body temperature within the normal range,

stabilize HR and decrease psychological strain.
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<Fig. 1> Work postures of a farmer (subject L) during the harvesting grapes.
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<Table 1> Characteristics of subjects and work duration

Subject Sex Age (year) | Height(cm) | Weight(kg) |Career(year) BSA(mZ)* BMI Work duration(min)
0 M 37 165 65 10 1.73 239 90
S F 77 145 55 55 1.47 26.2 200
K F 68 145 47 30 1.37 22.4 225
L F 62 148 55 40 149 25.1 194
H F 40 160 53 3 1.55 20.7 210

* = Height(em)™7% X Weight(kg)**% x 0.007246
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<Table 2> Thermal environment and WBGT around in the field during harvesting grapes

Date/Time Physical environment Mean SD Max. Min.
Air temperature ("C) 269 1.7 315 25
31 Air humidity (%RH) 711 64 86 62
August/ Globe temperature (°C) 328 38 39 28
AM 08:00-12:00 WBGT("C) 263 14 292 24.5
Air velocity (ms™) 0.08 0.06 024 0.02
<Table 3> Physiological responses of farmers during harvesting grapes
Subject Mean(SD)
0 S K L H
T CO) - 371 36.8 - 376 37.2(0.3)
Tremax - Treo (C) - 37.3-37.2 36.9-37.2 - 37.7-371.7 -
Ta CO 327 331 338 325 331 33.1(0.7)
Tsk max -Tsko (°C) 33.6-32.5 | 344-329 | 352-33.7 | 33.6-31.8 | 34.6-3238 -
Ta on the chest (°C) 298 330 318 318 319 320(1.Y)
T on the back (°C) 325 321 328 33.1 320 32.4(0.9)
H, on the chest (%RH) 82.8 634 719 71.8 85.2 75.0(10.9)
H,; on the back (%RH) 933 88.8 81.0 66.5 709 79.6(11.8)
HR (bpm) 80 101 94 66 95 88(15)
AHR (%) = (HRmax-HRo) X 100/ HRg 67.6 245 19.8 54.3 25.6 38.4(21.3)
EE (kcal/m?/min) 217 1.12 1.08 1.08 1.27 1.34(0.47)
EE (kcal/kg/min) 0.05775 0.02447 0.0315 0.03 0.03717 {0.03618(0.0129)
RMR(Relative metabolic Rate)* 2.1 04 0.8 0.7 1.1 1.0(0.7)

* Estimated from a conversion table made by National Rural Living Science Institute (1994)
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<Table 4> Work postures of farmers during harvesting grapes(rest time was excluded from total work duration)

Subject
0 L

Min. %* Min. Po*
Total work duration 90 100 184 100
Standing posture 739 82.1 165.2 89.8
(standing posture with raising both arms above shoulder) 25.9) (28.8) (118.6) (64.5)
Bending his/her back posture 45 5.0 58 32
Walking (carrying grapes) 11.6 12.9 131 7.1

* = (Work time of a specific work posture X 100)/Total work duration
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<Table 5> Work clothes of farmers during harvesting grapes
Subject Garment clo*
0 Briefs, Shirt with long sleeves, Work pants, Cap, Sport shoes
S Briefs, Shirt with long sleeves, Work pants for woman, Sun visor, Towel, Slippers
K Briefs, Sleeveless undershirt, Shirt with long sleeves, Work pants for woman, Sun visor, Ankle socks, Sport shoes 0.3-0.6
L Brassiere, Briefs, T-shirt with half sleeves, Work pants, Towel, Ankle socks, Ankle work boots
H Brassiere, Briefs, T-shirt with half sleeves, Walking shorts , Slippers
*from ISO 9920
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<Fig. 2> Time course of rectal temperature and mean skin temperature during harvesting grapes.
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<Fig. 3> Time course of clothing microclimate temperature on the chest during harvesting grapes.
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<Table 6> Subjective responses of farmers immediately after the end of the work
Subject
0] S K L H
Work load Somewhat hard Hard Hard Hard Hard
Thermal sensation Hot Hot Hot Hot Hot
Humidity sensation Humid Humid Humid Humid Humid
Thermal comfort Slightly Slightly Slightly Slightly Slightly
uncomfortable uncomfortable uncomfortable uncomfortable uncomfortable
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HHH | UAC AS o wEER, B5CA A

o Hah] wpEdk(Uncomfortably wamm)', 367C
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