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A Study on the Efficiency of Land preparation and Planting work

Soichi SaNo, Yoshinori NAKASHIMA, *
Shigehiko Wapa, Kouichi KANZAKI,
Toshiaki YAMAMOTO,

H X
T T LLITTTYPPTPPPRPPRPITIN 144 5. PG Rereerernrsnenniiiiiie 158
1. 1T DT e errerrerenrevieniniiiiianiniinn, 145 L FBRere e reerre e 158
2. B HL e 145 Résumé reeerererreimvieniniiiniainiin, 158
3. HEEROOFPLIRFT DR e 147 B G eremeereme 160
4 B B 153

e =]

KWL, HTUSZ, A, FX, 224, Bk T, HEREOEKEFEORTESLVY
B, SXIcL31E4, BohsARBELEIUZOBRBRHNMEISHSELDREDIIKEDL>TIL
PEHBLEEABNEL—EHOBHEBHEBOMETH 5,

AR, ZOE1HELT, MU LAY, HMAEE GKEOS) 20T, 19664 9 A4
HERICEOT, HEWKICRFET 22 >0M, AEM, A8 (B &%) 2/]FEL T -
fo, DEMTBXOBIMEERC OO TOREREEHEIC K 2/NEFLSENHREOKRTH 5,

ZORRRBI>X0EBOTH B,

1) MZIUSZMERICDOTIE, MEBERCEZELTVWEXITH S,

2) MR DOOTIE, WREESEALRIN (UHOBE) BERICEELTNEXITH S,
Ef, TORMEEFOHEFERICOOTR, KMOMTRAELHICEZEHDN, ABEIKEHEY
ZOHEBRRBASNE o, LT, TORAFRRARZ, BEABRSRKNICELEL TS XD ICHET
x5,

3) WEERBEOHEICONTIL,

1) BB 2 -BNSRESERR, FHRXELELICETIEELEBROTIR—IGER I 5H
RBLTWAEITHB, T, HEMANHETZC LT ARHLEEDER—TRDEA, RN,
HERY, BLXUADBENCAS L, BEMXEIEEMR ETRRELEZERSLED O N,

* EFAE. B¥H. Fac. of Agr., Miyazaki Univ., Miyazaki




145

i) BEEEORERMBICHT ARERRERR, F4, SEHHMXBOZRZIZ-2DEHE
Do, MHMREGBEEEEE L TOHEABRBICY L THEZTN) 4 ~ThsLd, AH
BEFOHY) — 2 —THdEBMLTHIENEITH S,

i) REHGMOMMESKIGHT ARAERITONTIE, REEZALEFOHBEEELLTED
Ui, FHE, ERHMXOBICIASRARND S ENHLMICE -1,

1. @ U ¥ i

ZEDATHBEETEOES, FHAREHOLSIC, ha 10,0004 &0 - 2 BEBEEFFES
LT ADB B, —HhaYy 2,000k &V - LBIEEATROHY 653, Fhicid, TOMEFEORE
K, B, BRIV EAOBEAMSYRIIDI TH D, HEMBITENTE, FSEH 55—
frichaXi b 2,500~2,700 K< S VWOHBEREBETH S, Chid, BMEERIERTEIC K 5/NEERE
MBTRONEZENZNETARLTBNORRIC L > TR LI TEOL ) BHREABSERICKE -
TWBDTHHAHEELZOND,

FEARER, BEEARDEL B> TEXIDACEERORBIAT 2—HTh 3, HEBROR
BUELMENLBITREIC L > TOHMICL THPRBEREB IO HERL 33 X
W, i, B OBMRMAER - TEEELL, BORBHNEERTAIC LRI TRERE
BIUHFHNENCEDZEINBEOODEDD T EB, EEFERERTRZICBI 2B 1 >Th 5,
7, BEERRIZSHETLD 30 THIROBE DOV THHBEENTASH»OHEREND S
OTRITOHDPENITESEILNS, LT, BRENCEIIRETREADHESAB 5 1D IC
2, FOREOMBEESIVDONLEND ZERB—IEHERTBEIRLVERTH 5,

T, BEEERKCESODTERNTERLREEL TV RIS V=225 50, CD2D2D7NM—7TH
MEENICELADNOABETREL 72 DTHEEEI00, TLFELIVIIOKHEIH
KEZRONTHWEDTHHH, THBRLBIER->THNE300, BR-T03EThidMMBRIL-T
WBEDPEND CEEDB/BNTH oo, TN, CHERETERIC XS THRMEZOREEIC
B3 a5l O—RELT, FEEEHRO-PICRBE T oy P 2EE L, FHE, K 148, #E
2%, BE, HAOEY, WESLAERRICIOEYICE DY, LS X, A, T, 254,
Bk, BT, BMRE V-7, BHEEEOBRTERSLUDE, SEIKL2EE, BOohiEEEBX
U7 OREFBHNMESESHSELEDREDIILEDL> T PERAET I EAZENE LTAREL
FHE L7,

LT, AR, HiCL S AMFEBIURHMAEEOKES I DO T ORI B L CEEEMRICD
WTONMEMR S FHREER O EMD T LD THETIRETH 5,

(73 BARBII M40, AVEERPENRE GRERVIL) ML X 3TREO—IRTH 5,)

2. Bt % F I’

REREITIE » 15T, AEEEKSEISHIIKS (W20ha) TZ R 4Kic 31.62mX31.62™ DIE
F (E#E0.1ha) o7 ny PREEREL, MTLSAMFERDPVTR, £05358Fuv b, ¥
fo, WAERIC DT, S L LTI6 oy M OWTHRET » o, EEFEL TR, BE
EHEBERICBOTEMIELECHEL TS 2207 Vv—7F1ibb, £0 1 2dMEBRELF LD
Mg EIETHEIv—7 (EEMD), &35 1 23BEBEEUCH TRLUNELEEDS v~ (B



146

HEHD KDOWTRBRETI» 2, 106, HITLLZ,

WAE(D 1 7 Vv—7ORBRABR S S EL, T

T DONTERFE—LICGRTEBDTH B, ,
DEI, JMERCEBY BRER, &7V~ FERN

ELUTTROBDEHIEL 2,

1) MU SZEEICBOTII,

© fEEsR (4/0.1ha)

® HHHEBHE—EERICEEES R TIT S
%, FRYD, KHE, L53DEZOEFERE
NTEE (E3/5)

® 7YV v h—EEGHR—KT o b OIEEBL
HAERTERIZZ7Y) v »—EESETD, &7
W—T3ZICDOTHEL, CTOFEEMEX DEH)
RARD 1,

I Eh 3 <=,£¥ﬁﬁﬁé‘
EBHE= " w o te

X100—-100iC XD EH U (%)
@ M AFREE——EEBBERIOMBEE, HEKRTEHROMEEDE

&x—1 {EEBEOHES
Table 1 Age of worker

HEHH
W kR | e | BB
N K
H.H|S. 2t 3270 21 2
N.Y|S. 515 3 | 10
A | K. S| S.17. 313 25 =~ 2
M. Z | M 44 1.20| 56 ; 15
H. S|S.211225] 21 = 2
I.Als. 6910/ 3 | 10
N. S|T. 8 215| 48 | 20
st | N- A S, 11106 31| 10
S. S. 12, 225 30 | 10
N. H|T. 1l. 415 45 | 15
v.Cl|s. 9 912| 33| 3

(cm)

® AT — b ZARRIMME & RRICERBBBERNOMEE, FERETEROMELE

Dz

()

SEMEL, ME (BE, EEHE), T 0~5cm, 10~15cm, 30~35cmdD 3 FETic ¥ 1 5 - &
100ccrh OBERDK, /N, 8LV T 07 2 —CX2BABROK, IMIEDXS ICHEEL T2 0%

F—2 MANTREEMNAYOIOCHEE FkES)
Table 2 The schedule of time study of plantin
g work (planting in fall season)

R I Y
1 1 & K|’ m| 18 | 4
2 4 %= kB oW 132 8
3 7 |% 4B M 1.8 19

B TR 3| E 4B’ hé 1.86 ;
5 2 | H KB M, L5l
6 6 [ A | M, 132 10
7 8 | A | M. 1.51 1
8 5 | # K| % ﬁg 1.8 | 2
1 12 £ 4| & | L5 20
2 4 | F K # | L5 5
3 9 |fF K| B M| 18 23

By | 4 15 |2 £ |® M| 1.8 16
5 10 | #F K & M| 132 27
6 16 | %= & B R 132 28
7 11 |52 & | B | 1.8 9
8 13 |# K| & M| 1.8 21

BRI BB BT

[VIFR ¢ 1. 86™=28904/ha.
1. 32m=57604/ha.

1.51m=441074/ha.

Ly (21) s 2ERRICHSY, &£H4
Tay b8 uy rODWTHE
L, S8 HFEITE -7,

2) mMAfEEcoOnTAE,

O AER, @R, O, @
o, OFE), OmMAHBIE ORHK
DT 17y +(0.1ha) ¥ b o
PRI ZRE Lz, COELHTL
SEMEERU LI IC, @FHEHE
#, ®@7 ) vh—EEHRLC, O
EFRIRME, QGG TR ESZE
HEL, M (BE, &), SO
M O(F\A, £48), #fHE BT,
BT X D), WEEE (2,8904/
ha, 4, 4104 /ha. 5, 7604 /ha), BWEE
(K, 7N, BABH (K, /D) 8ED
Lo EET I hEe, L (2%) 115
EXRICEMNT, K8 7oy FEH6
Toy FMCDOWTHREL, S8SHE
Fie=tz, 0B, HAEBIUHRERK
D2NWTR, F—2KRTEBDTH
%,



147

3) FAEEWRICBD 2RERBEOHETICDNT,

DER, REBOEFEOHEIDNTR, P¥O3HE»SOERFB/AEICLD, BEBMRKE LU
ERMRO 2 DORBEREZNRE LT, BlEES DO THEELT 72,

FPBIHER, HMTBAFBEEOZRITOANANSHELANBREERE LCEMAEHICKT
BREXBORERE, 7003, BMIBIKBT 3EEICONT, B, BEEFR) -5 vy 7 (B,
EE 7 Vv—7HEERRE) E0 D E» o DHEROREEICDONT, FMHIR, A¥EIKE LS
LOMTEBEINDEELSBITTUTHFEERNLEZO T 3REMIHT 2 REBDBEIC DN,
W, CTTOIMEREE I, AFHERCENT, BLXALIRICHELTBEILS [B
REMERERAE] S0 ABRERLE LU TERTIREBEF O LERL, X5 aE
ELd MBSO ULEBICEELALRRTICHLT, —EOEFRIGT 3 REZEOREZBD FHIN
TBHEATHL] VI BERTOSELOWELLTHAVWTVWE DTH B,

ERARIC BT AEMEHOARIK2VTIE, REOHBICRTEBDTH S,

DI, BRBRLRRICSNLT, H H3 ABOMTE WCUBAER, (ERHHD

FHRIC & 2 BRBEICIRLV 211405~ 1 Table 3 The table of analysis of variance
2 0h0 CHEERELEHETHE EOL LN (working hour of land preparat-
OENEIE, THRbLL, 78— (Ra- ion work)

pport) ZDOL AHE AL, oI [#K]

o W | df | s | Ms | F
BRI CECE-T HREE N HAE A '

B

C

3, 321 3,321 24.07*

1
F] OOLEEELERI RO I D g E B 1 820) 820 5.94
1

Bt i, BERMEICHT B ES H BAESL 221 2,211 16.02
@, FTRRELBCHMEERGL, L Mless | 1 172 17 1%
PEOLIAEZIL 1 DOBRME 1 ~2 @5 AXC
BB, I REICE LTRSS %x@Aﬁ 1 3,082 3,082, 22. 33*
B, HAEEESSEIEEEA LK - e} E 2 276 138
DEBEEFTHEDEORMIBZ LS T & & 7 6, 382
ic U, H. AXCORIEANEHTHEBZOHE, M)
DAVE & STTDESIE - LBDLHDNG D
3. WEOSMF B LU ORE TERARAIRZVDOE UTHRE VT Uk
1) UL Z %
FPEEEMICONT, M, BEBO
RN BEUMEORAmGOK, Ang 400
DEICEBLTHE»EFHLTABZE " (359)
RK—3IRTELD, MEDLHFEENH M o350k
EHohflizAEDOENED o f, T L (44/0.1ha)
T, COBBEOBLD LI, MECD (318)
WTHBE, I—1IKRTEBOTH S, 300 -
Tibb, 170y b YD EMMR, 3595,
PR, B183%BLIC LiCis B, ) i
DX, VEERER LSO BT R, #H #H
70 v B MERH, — SRR, S Mol HCUBAIERAES, R
FEFREERIC DT, BHBGSERRES N Fig.1 Relation between the group and the

ipoiz, working hour of land preparation work



148

2) MfI{EE

(1) {EZERFR

B7my PCEOBEREE (B AKE
W, o, WA, B BE, AR
WEE, R#E) BlOMEAERBLUI&MEE
REICD0WT, M2, BAOREM, MM
ik, MEEE, BEE, BEARRSK
ED XD MEEBHICEEST 20523
Utco 83, £—4IKRTEBDMEE
B, BAEBRKBOTEEEZNLEDD
n, 3HELDoNTL -, TTT
i, BEZOA LD O, HEBE,
BEABRIKOWTHESA S &, K—2,
M—3iRTEB0THS, TRbLL,
BREBEREICOVTRE oy P MDD
M, AL, 8904 /ha, 3314, 4,
410Z&/ha, 6214%, 5,760 /ha,
79945> & ha ¥ b D AMML T hid
ZVIFEEERRIREL, BERN
HEERAOND, T, BAEDR
2 Tit, /N, 5314, X, 509
SEDLTLTRBDH, MBI

3 BEEREBENENW ) T &I
55, FEKEQREN N EBX

CRELOSSHTETsAns 0D,

5DT, PE¥DFHEROBICS

S —ERHTIHEND D,

(2) BEHHiREE
FREBERE OV TIE, &1E
EHEDIEALEREBELED

S dp o e IR OMR, £—5
WWRT EBY, —BHEDAHICHEEED
EDHBLN, RALED SN -1,
ZORRICOVTR, N—4ERTED
I, BHEMOIIR S B oHERESNIC
£, 17ay bHb, EEHIIZ0.0180
[\/4%, HEFFIZ0.0006[E /45> &, i
Kinte->Tlit, BEAEZOMBEARL
TRV ENIRRTH -7,

8 799y h—ZHME

7Yy h—EHEONTRE, £ 0
v MCBD AEEMBETIOMES L UTE
R THROMEEREL T OEBHRICD

1k
*
s
G

F—4 SR GEREE. EERED
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Table 5 The table of analysis of variance
(motion of fatigue of plantnig

work)

3 B | df | S8 M.S | F
A 1 0. 0012 0. 0012 15. 00**
B :EK@E 1 0.00004| 0.00004  0.50
C : Kf A 1 0.00007 0.00007  ©0.87
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erm = 6 0.00048  0.00008
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Fig.4 Relation between the group and the
motion of fatigue of planting work
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Table 6 The table of analysis of variance

(flicker value of planting work)

% B | df ss‘ M. S
A 1 0.4193 0.4193
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T &t 15 26. 9660
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Résumé

What density of the planting is the best is our purpose of the study. In Yoshino district,
they plant 10, 000 trees (Sugi) per hectare, and on the other hand, they plant ordinarily 2,500~
2,700 seedlings (Sugi) per hectare in Ashu district where there is one of Kyoto University Forest.

If high density planting is adopted, the cost of platning work and purchasing seedlings incr
eases, but the forest can get closed comparatively early and the cost of weeding must be decreased.

And on the other hand, if low density is taken, though the former cost is decreased, the latter
increases because we have to take care of it for longer period.

To investigate the problem, we must observe and analyze total labour nescessary for planting
and aftercaring, damage by snow or other weather conditions, the amount of production of volume
and value and so on.

As the first step of the study, in 1966,. we set 32 experimental plots (31.6mX31,.6m square
form) in Ashu Forest of Kyoto University, and performed time study on land preparation work of
8 plots and on planting work of 16 plots (planting in fall season by experimental schedule, and the
other 16 are expected in the next spring). And we also investigated about the charactors and
the abilities of two work groups (5 men for each), by methods of group dynamics. The one
was from Ashu district and the other from the adjacent village Oisugi in Shiga prefecture, The

two are only groups constantly working for reforesting in Ashu Forest,
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This report is about those results.

1) The working ability in time of the two groups slightly differed only in land preparation-
work.

2) By the planting work, the density of planting and the hardness of soil were recognized to
affect the amount of work in area significantly. And the motions of fatigue of Ashu group were
recognized more frequently than Oisugi group.

3) By group dynamic investigation,

a) We discovered almost all the members of the two groups were feeling, to some extent,
satisfactions for the circumstances they were except about payment. Some large difference of
the expectations of workers for the extent of approval of the team-mate, the employer, or himself
for his team-mate’s being absent was recognized between the two groups, Ashu and Oisugi

b) It was seemed that any member of the two groups was not recognizing the site overseers,
who were the staffs of Kyoto University Forest, as leaders of type accomplishing work, nor as of
type keeping human relations good.

¢) It was also understood that the informal group standards about the consciousness of safety
of the two groups for working in Kyoto University Forest were fairly different.
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