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A Study on Energy Consumption and Fatigue Reduction in Floral Work
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Fig. 1. The assistant materials
Table 1. General characteristics of experimental subjects.
Subiect Height Weight BMlI HR uv UN. UcC
ubje . .
’ (cm) (kg) (kg/m)  (beats/min) () ) (mg)
1 150 42 187 75 870 47 911
2 160 50 195 71 783 48 659
3 158 48 192 71 740 56 729
4 169 63 221 73 875 100 928
Mean+ SD 159+ 7 51+ 9 199+ 15 725+ 48 817+ 168 6.3+ 3.7 806+ 157
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Table 2. Energy expenditure of several kinds of flora

work,
. Energy expenditure(Kcal/kg/min)
Kinds of work
ds of wor Without tools __ With tools
Selecting moss 00310+ 00026  0.0292+ 0.0081
Transplanting smaltpot 00330+ 00040 00276+ 0.0054
Fertilizing in pot 0.0508+ 00053  0.0411+ 0.0047

Carrying flowerpot(3kg) ~ 0.0694+ 00077  0.0586:+ 0.0073
Carrying pot with flower 0.0810+ 0.0086  0.0889+ 0.0034
Fertilizing on ground 00461+ 0.0080  0.0424+ 00043
Watering on plant 0.0416+ 0.0022 -
Arrangement of flowerpot 0.0625+ 0.0058 -

Cultivating by machine 0.0941+ 0.0092

MR A¥ZFE keal/kg/mino 2 ebA 919

ml/day

1000

e

600.

g/day

BRI
IR I

RIS

l

a
-
L]
*
*
L]
-
.

«
-
L]
.
-
-
-
-

232 B o =575 498 e ofgrn
gt oze 3¢, 00187& =W RMRS +x 9
FARBIO I 8, b8 AFAFPINE o) 7 A
2oy pot o HYL HIF FMHE =T
Agsten, st SuFdolt FLAAL FE
EFLE FEIAACT SE AN AAH g Su
e Furzte] ol g o2 oufR] Lu[Fo] fro
Hoz(p(00s) #Hasgrh &, Y€ AUYFE
Bz7)Te 7 9839, /I A o7dd
oIt pot o] 4 AU E L glou A2 Y
A Mg 2T 2 FE g2 £
e S FEsty idte FPe s 9
B7 7V E AL 2 B utF gl AE A3
grotA Helste S e uh ey Jz2Hhe
AT 7 JAT 233 A o] F71st
o 2y S BolA skt

Ch Ex7|7 AERF0 Mg m2T9
Hlm

1) o o2
PN B27) T A RFO wE JYT =
Wi Fa =5 il R Fdoted P S v
st 2924l e At

—p

Urine
Volume

Nitrogen

g /day

, (7] usual
=] use tool

(0}:} :

1

[ r.

‘{1 -

o6 k¢t

| [*E:

E )

Creatinine

Fig. 2. Comparsion of urine excretion with and without assistant tools.
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Fig. 3. Comparison of Heart Rate and Flicker Value with and without assistant tools.
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Table 3. Comparison of fatigue degree with and

without tools. unit . % (Mean+ SD)

Fatigue Without tools ~ With tools

Self Physical 238+ 206 188+ 131
conciousness  Mental 50+ 41 63+ 48

Neurosensible 63+ 25 38+ 48

Fatigue Head 167+ 118 83+ 68
parts Eye 250+ 289 375+ 479

of Neck 63+ 125 125+ 144

body Shoulder 253+ 290 128+ 85

Backbone 250+ 500 250+ 500

Waist 1000+ 00 750+ 500

Leg 2504289 00+ 00

Arm 250+ 500 00+ 00

Total 150+ 62 109+ 34
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Table 4. Comparison of fatigue degree with and
without tools.

(Mean+ SD)
Kind of work Unit ~ Without tools With tools
Carrying pot with flower(3kg) boxes/hr 70+ 11 75+ 30
Selecting moss kg/hr 27+ 09 26+ 07
Transplanting small pot pots/hr 75+ 24 70+ 9
Fertilizing in pot pots/hr 221+ 87 220+ 30
Carrying small flower numbers/hr 579+ 186 577+ 357

BZI]|TE AR RS W ZAFRAAL] whe} 24
of gztont FART AYFes Al £ A%
BE7)7) AHE Lo 2 AT Eo] ot xRl AL B
F A}tk thEg FADIME £ F ARl A
2H7} HL AGIFF B2 7 ARR-Fo bE
AAFY olrt A3 A anprt E HAYIFF
B27) 78 AREAZE e Fode BolA &
It LR E=FHE AHE 4 she BIANA
"3 27k B 2778 254 42 ol 7§ AEF
23, F80) 224 43 a%F Ae] HEAE
gom FEFRe 1850l B9 A =3t
o g AL B ol e F2 A
AAste] Frk

al

=L

of o1 HE

4.

sHEahol AYAE Y3 AgE REJF 3
Z& o439 qUA LY FY JREE Z2HEHY
th A <A FL AR FAYE oz
dAAstgen 1 Axs g3 2ot
1 AR HALE kealkg/mine 2 VERHAS o
712 AbE 00157, A HALE 00194011t 3H
29 o x] A Fe o7 FYT pot o] 4



Vol. 3(1992)

S AYA oA 2 FH A2 oo B AT

zejol 71E A4 e 2 003107 00330019, 3kgHe)
ShE-gutyl o) E R IS Yo 00694
9} 0.0889E RPth REANTE AHEF A4S <R
SHIFE 2000 §93Q ZolE Hoje YL
ko LI - e o S T e L

2. 3939 o2 e AEEE sy Y5y
=% WA S vrslg ot Aozt gisied 4l
s 3FF FPAHA 24 9N E JFEeR
AL W AYF A= ATE BY, Flicker
Valuew € W37t gldth 28iy Azh3 sz 59
ZAEA A F sz AUV RYgoen AAne
EAzAIZ & o §94 B & oy sgg
theje] B2t ZASA

3 ANY ST AAFE AT A A &
94L& & F fdou X4 F #aEA

AEgHoz vaAy APeA T2 T AA
Lol Yol A B2 BEY AP L Ao 933ln
AL EBG A} e RH Qo) 5&F
7o a5y A% ¥ F5F 4 gJez v
28 7/MFAA g $HE Holo} @) 38
FHz F4 2 dFHA= JEHor Hasy
FE:% 2 o HEE Jagsed B2
TFE AL ZE A dasty, 1 7159 Ads
FAS 2y A, dgre Agsid 2 4
WAt Bol ax FEA8 g FrAY HFR
@A o] FojAol & HAom Hr} F3 s)A8 &
717 Bg olgog F7Y R AnHgFE E
oW, FHle A AZF) 4L AT I
o] NYAYALZ ZALE AAFoBA FU A
A FEAGY AF Fgd 719 Ao
et}

5. % 1 &

o

1. 3%, 1991 BFERY BXiEY 23 BE
FTEAEFHE 12(4) L 6162

2. &R, 1984. LinF A3 N X B hkd
Behe] WER KB KB MRIBEHRTT.

3. &FfE, FEL, BT, FRE, B, 1990.
MBREE FIAS BAEREY BfEE 4h1ik
Bhoe. BARTUE. 32(3) | 65~72.

4. BEDE, &7, &R, 1987 HEBER 55~
56. &t

. AR ABERE MEERY. #BA £
B EEE 2 REME BT

. BN, 1960, GBI T 4 )L X3 102~ 106.
SSENRIEBIERT 55— ARk &t PR 45.

. FEHET, 1982 BHEARE, REMHT, HRETH
BAOFESICBT 2%, 2B 400 :
21~29.

. ZEXIE. 1983, HRETHISR o4& X\ g%
Energy WEEd 3 9. R AR Mk
22X Q xFLE HRIH/E 1 165~179.

. ZEORL 1991 vl d Bk A BBEZE BAEAE PO

FEAgTRE 12(4) 1 7~10.

ZHRE 1980, BN XM BESFHos o0&

Ao BERRES S B4 MR BRARME

W (BEERRE) 32 1 465~478.

ZEkAk, A 1988 MR FER Y EBRH

23 ZERBEY WE KEXBEERE 6!

361~366.

ZEAERL 1980, BT S HAEHIE R K

A EGRE 7 325332

o13g, A, 1988 TBHEEZT U7 ¥

do detell X e o3 REIEREGE 21(4)
: 232~241.

FAM. 1990, 1E7FE £ERR L BEAYD B

BERge] RERETE HR. 30~52. FEiHRe)

BEMBEE FESE BNIRRP

T, 1990. Bfintg e #Bhn kol #&El

k. 4~26. &4 835 11(4)

PRIF. 1990. BREmm ] EERE Y BREE

d7¢ A= 31(4) : 81~84.

B, SRAE 1990. BRI LY e, KEN

iz o} Bl BML #%h, 27~29, =& 4 Y3

11(4)

Astrand I 1971. Estimating the energy expendi-

10.

11.

12.

13.

14.

15,

16.

17.

18.
ture of housekeeping activities. Am. J. Clin. Nutr.
24 ' 1427~1475.

Dauncey M.J,, WP.T. James. 1979. Assessment of
the heart rate method for determining exergy ex-

19.

penditure in man, using a whole body calorimeter.



Fo 5 EYEHe A

20.

21

22,

Br. J. Nutr. 42 © 1~13.

Dauncey MJ. 1981. Influence of mild cold on 24
hour energy expenditure, resting metabolism and
diet induced thermogenesis. Br. J. Nutr. 45
257~267.

Edmundson W. 1979. Individual variations in Ba-
sal Metabolic Rate and mechanical Work efficiency
in East Java. Ecology of Food and Nutr. 8 - 189~
195.

Escandon J.C,, JJ. Cummingham, P.Synder, R. Ja-
cob, G.Haszar, J. Lock, P. Feling 1984. Influence
of exercise on urea, creatinine and 30methylhisti-
dine excretion in normal human subjects. Am. J.
Physiol. 246 : E334—E338.

. Goldsmith R, D.S. Miller, P. Munford, MJ. Stock.

1966. The use of longterm measurement of heart
Rate to assess energy expenditure. Proc. Physiol.
Soc. 35p~36p.

24.

25.

26.

27.

28.

Haight J.S]., D.B. Rimmer. 1966. The use of SAMI
heart rate integrater in a primitive community.
Proc. Physiol. Soc. 36p~27p.

Hunt TJ., P. Marcus. 1966. The investigation of
habitual activity in bus crews using the SAMI
heart rate integrater. Proc. Physiol. Soc. 36p.
Payne PR, EF. Wheeler, C.B. Salvosa. 1971. Pre-
diction of daily energy expenditure from average
pulse rate. Am. J. Clin. Nutr. 24 © 1164~1170.
Rookus M.A,, J. Burema, P. Deurenberg, W.AM.
Vander Wiel-Wetgels. 1985. The impect of adjust-
ment of weight-height index(W/H?) for frame size
on the Prediction of body fatness. Br. J. Nutr. 54 :
335~342.

Torun B, J. McGure, Ruben D. Mendoza. 1982.
Energy Cost of Tasks of Women from a rural re-
gion of Guatemala. Nutr. Research 2 : 127~126.



