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B®I-8 REFZBBUOBAH &



LIRS 2itk o7z,

ORITX | W) L 72 RBEOBE~EH2IRAL, 7VF
—H—D7o s by FTEDY HIF LR LRL
A

QEMK : i, XHHH, BRRICEEZ M
BORL7z,

@FEBEITX By L KEOE~BMOELELIFA
L, Y HIF22BEEWLRLR B DERLER
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MRPFER SN T Y, FHERIEDBA RS 6

Niahol Eie, REZRSFOLEEIBRREKX LY
PISER AEIL qc (kgsm™)

8
0 H
i
10 b 4
P i
= 30r T EshmmE
=== 100kgiER0 H
40 |- — 200kgiEAI i
o £ AL B Y Bl O & B &
BI1-9R ®BR#®S, 17» AOMEEEARR
H % E (LHR) (mm)
12 14 16 18 20 22 24 26 28
0pF T T T T T T T 1
wk = LR
——— 200kgiBF
T 201-
&
~ 30}
<
40 |-
i \ , <, ERR
50 (SRt 2 48) (%R#%S5F)

£1-10F %MBR%E?2, SEOTWLEE

NEWDDD, 22mmL) EOBEANERRL 7,
(2) 8D =154
TEGRRLSFE T, BEEPROBARZHTICL
2o TSHENWKR, BHFORLHIEH LN, ¥
I, 200kgiBFI H400kg R DB CHBMAF K E Do 72
A%, 400kgiBF14 &600kgiRMICOEALII N E oz, %
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HI-4F TEUBICLZBIKEOHEDR

FEARMEFLEARE (ems™)

+t & w B #® o £ X

HE 1w
e B X

B HER (ke) 0. 54F 1. 54 2.5 3.5
& ©®w R 0 5.4X107°
FEHEERE 0 2,2x10™ 3.2x107* 3.4x10™* 5.0x10™

40 kg B 40 2.0107° 3.1x107° 6.1x107° 4,7x107

100 kg B 0 100 5.1x107° 2.5x10°° 6.0>10™* 1.9x107®
200 kg B A 200 8.5X107° 4,4x107* 6,710 1,4%1072
400 kg E A 400 1.2x107%
600 kg E A0 600 7.4X%107°

ReEbbihoiz, UL, EFEH#IEXIZ pFL 0L
EHOERTEXREX L) YECKRFETHELL (E1
-12K-TF). pF-7kaorfighisr 6, BHRXIIpFO ~
SO THEELTHEL, pF3ULoEETE 5
micH 72, —F, BEREREMOZXIL pFL. 5DEE
RELWE—Z7DERFHY), BHARFEZVIEGWE
2R L7, BT H200kgiBRIX (353018 Rk & DEEH
(pF1.5~3.0) TEWE#ZRLAH, pFi 20EFETIZ
BELELIr-22 (B1-128-1),
SEMRDBFERCI->TEXB LN IRSL, BER
HIEEHEZBTE L bIcEE - T 2@arsash
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7 5 D200kl ENHEFHE DB A T, 400ke, 600kgiR
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AL, FOBBINCEL 3 TICMOBRIRROERZR L
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T-N(%) 42 24
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3.7~  (mm) 60 33
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L, TORI1IEFERT L L, KERMRITALNLL
D, RBEDEEEVHEFRIEE2HOICIIITE I Y
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BRAGOBGREADE—RBHLPTH 5,

WEER 4 SERMOBEHIMORERTH 545, LEOYH
HEHREL, POLBEOFKERET I ®LWzHITE,
131 w2 ) i2200kg Ll EOB RIS BETH b,
L»L, ®B#2~ 3FETEMEFTARSG DI ML E#Sh
BB RRFDBP A LN DBNT, 2HEMKRFDEEE
LIS %D BT ILEND B,

L, IR EEILRERRICHKREEID
Rob bEMERWIETRERT, K&, 1~0. Sundd &S5y
REUCERMIED LI L, KEZULPEWIELEED
FTwb, 7, &FL™L, BROFRMEML LT
DEHEEREL, 2~ 1 mDREXIBEREI NS DT
BELRTVA, 1.0~0.6mD X7 I3HBREIFKE K
DRFTVERE LT3, FRBROBEHEEL, BEX
1 ~2mD b DHRERAENLI% S 6 1 FHITII52% I
B2 Twied, £RE 8L IREEMRRNIIHEYICELT S
LEZ LN, MEL, FEBOFEERRICL - TR
KEDECELLIERHLPIIL, BKMERALENT
BoyEEIc R THERMOBRE 2 ZRIT b L &2,

55 3 i

LETEKRENDARRLMETHRE7 FYELEOYE
HERET L7120, HEEENZEBBHIC L 5 HEEH
L, RREEEFELL
1., EERSTHESBL M -ZMicEs HEE LT,
BB 1,000kg 72 ) DFEMERIIRE L BET S5 kg
ETHIETHAEI L ERALIIIL, REARELZE
By 2:00RERZEIZ, $1RTWYEL F TIZEED
30cm/B, ZF D% 2 MWL) HKEL F Tlddben/E, 5 2 EL]
DR L#&I360cnfg TiT% 9. F72, HIEPIEAI AR
REXBZHET L2011, AL 724, 2mRiG O HE
o> Mg, Fe,Zn Do AriireBic e 5 &t #mLiz,

2. AREREEoOMEE SRR T I RHEILEAE
3, 181w/ )100~200kg (a % 7= D500~ 1,000
kg) T, LFLO+HLBHIC L > THRRHMREED 2,

TP THEEIOFERRSFZEI N ITRIE L LW
LIEHLTWE, CoORCELTIE, LEOHMMEEED
Y ATHNS Y, 400, 600kgiBMX DD E LE
Zbihb,

TEOFKERIEBOEENOEEEZROIEEL L
BoOWENERT, EREREH10°~10"°cms™ 21T
TEDFERIERAR TROBBEGERE2ADL L E
{, BAKFEEH10~10*cms™ THNIIBORELR
HTHhdL3INTWw3Y, HRFHEICEITIRABRE
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Ny A EEREREIZLE ]l mY ) 100kg LR
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BB 0EAKREL, LRIHORKDFBAENE LB
R3nb, AREBTE, HRLALFEDEISnNMZ
B—ich 2L 0 EELTWwWENT, 5~10cmBIIERS
NAEEIBRERBOMREHRCHEL T 5. HE
LIMIEAE, e FEEHXIC AR TBRENBE» D
TWEBRNRTWEY, LEOMAERRBIREFRESE
57:0icb 29 LB EBENFANLETSH S,

2 B

3. WRFRIZ, LEEOWL, BEREOED, FAE
o LicR by, FokfEDm EZBH b o7,
4, WEEBNOEMIC L > T, &pF kgHoKGHIT
B &L 727, pFLSLL LR TRERR LK
Bl otz

5. @FRRG ISR T Liess, BERH#HIEER
MEEZHTICLLZY>THEMLE, LAL, KREDO%
ARG PERR LD ES L HNIREE 1 w72 200
kgbl E 2B L223HA T, 400k, 600kgiBRINIFGAICID
BHETH-T2,

6. ERNAHBERFRTERHIC S - TI0°cms™ DK
B 6107 ems™ ORKICHES N, HEHEBEMED
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ZHBERRIL, 2L OFHLRBOBMPFLELNT,
HERPREEICRHEI Y, DFRER(HHEIEE-L
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Tid, HEEOHE L BEIC KRR LRy, £
EDLIITHRICRELTL 20EMTT2L LB,
BECL-TERSNZREBEMBITL, R2HHESE
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mEl TR RRF219% 5 552% ¥ 2, 3, Tunkl £
HBIX 531360% 4 633% IS L Tntz, Tk %A
BBz, HIEEORMICL-THICEDEEZ LN
5, TCTI3, BIEHEEEAERMLAISOEMEE, S5
BE, T4, TROBMEEORERLEREL,
ITHURMRAREOBREHLIICT B,

1 2 B F &

1) BHEEDOES

(1) AERE F1E - 8 2HTRRAFEEH
BHEERMIC L 2 1IERB 2T X - KRBV RL 2%
EHD LFE L,

(2)FEHE | EHHEREIE, 40keiBA, 100kgiRFT, 200
keiRFIN 4 Xic2WwT, LBk R£0.54, 154, 2.5
4, 3, 5FEALBDERERE B L 72, EHEOREIRS
1 B2 LML,

2) THMOBERE
(1)FESEL - B|WA, 200kgiBFRIDYELEE 2 £, 200
kgiRFINU BRI 5 SN ERX D 118 % 20~ 30cm/& 2 HHRET
L7z, &7, HBAAOTEbL LN F % 7TEPEEL T
S5V NFETHOLED LROFEE L,
(2) #HEFE 0. 1IN® H.S04, NaOH Himic k3

pH Lo gz L%,

3) timomEwmia

(1) #ERE  ELEopHEMSREL BN,
Blml/z ) KRS 200kgRFIL TR LK
9,8,7,6, 2838 L 7%, RUKRERESHO
EEERETLABRRE ($3&E-$35-2-1)] 010~
15emBEREL2, /2, 4EMOLESRR THEYE
EERPPR SN RICERE L RN EORER (£4
E-B2H) CHORROKBREHOERKEM (1%
Im472) e Fe L P 3 =v A [H-Al] 10kg
+ < ABK10ke), QU RAHY (K H#E200ke), @
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2002 RICESIRA VW, BEh oL 2 EELEE L,
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AR ZFEREFDKRE (WRKR2AFTH 72, 100kgil
XK B 0. 5ETIIRELHRERLIPFERET
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B2- 18R LTEHURELLIBHEHOBR (Mt | glar-0))

Tk RE 2HE (B) aEmER (DB) TRARE H%&H (F) B/Fff
D x10° x10* > 10 %107
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6% 32H 140 59 470 1,100 130
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F2-2KR HEOEM L DEHEYIE L OBF

(ER#7TE) (L 1gBfl)

ARERH#KIE O EE 2l (B) BREEE (DB) AR #EHE (F) B/ Ffi
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*f W 270 190 830 1,500 180
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H - A 1 30~ 50 6.0 48 230 130~220 184
B Kk # B 100~170 100 59 910 110~190 432
Jsw% 7)) THIE 750 50 400 2300 330 324
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Fi@Ed Lz, —F, 2, BARiEH IR EROF
B LBRE 2 FTRPRPKRELMEER LY, KR
%6 ~ 9 FRB LI RRENOHEWHATIIEEIHIELS
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i l g B THRZEL . MR TEOBH T, KRS ~
1
7THBINCE = %y 7R —TIEIS0em%z HEEICHH#E L, &
H BSEAPE TRt L7, MIBUE HIEORIE T, SERBI
! T O 1FFIHHHEIR & £ 1 md 7 ) 100ke BRI L,
— FORIZENREOBEIC L iz,
¥ 2 & -]
[ 420 < | 1) EBHLEOEKYE, TREERIFTRE (R
620 | -
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IREDA 2 b E 18, BERHIEERR, L8k
#wm2-6% HIEAME SKENRLZIBTEENBAEETICRIETHE
EARCEIFEAKEE (cms™)
HEIE i FEMES (kgem™?)
it Bk
kgm? K% 0.2 0.3 0.6 2.0 3.0 4,0 6.0
200 23.4 1.7X102  6.1x10° 2.5%10°  1,7x10%
29,6 , 1.5%10%
37.8 6.2X10% 3.6X10°  2.3%x10°  1.8X10°  1.2X10°%
7 53,4 7.9%10%  2.3X10°  9.2x10*  5.6Xx10*  3.9X10*
]
o) 100 20,9 8.6X10°  6,1x10% 3.5X10°%  2.1x10°¢
**% 24,2 2.5X10°%  1.4x1073
" 27.5 2.2x10°  8,0x10* 6,7x10*  4.1X10*  3.2>10%
% 46.0 1.5X10%  4,5x10*  3.3X10*  2.3Xx10¢  2.1Xx10*
0 15,1 6.1X10°  2.6310° 1.5%10°  8.6x10%
18.7 2,9%10°  1.3x10% 1.1x10% 6.7X10%  4.8x10*
36.4 1.1X10°  2.8x10%  2.3%x10%¢ 1.7x10*  1.2x10%
200 24,5 2.1X10t  5,2X10% 1.5X10°  4,2x10
30,1 1.5X10°  2,9x10"
44.5 1.9x10%  6,7x10* 1,0x10* 2.9%10°  4,3X10%
- 52.3 1.2X10%  2.6X10%  1.5%10% 8.5X10°  5,2310°%
L
=) 100 22.5 1,0%x10?  3.5%1073 9,8x10%  2.6Xx10"
;{,’2 30,2 1.5%10% 2.9%10*  6,1X10%
" 37.2 2.1X10*  1.6x10 0
é 45.2 2.3X10%  2,6Xx10°  3.6X10% 3.1>10%  1.0X10°
0 23.5 1.3x10%  3.7>10%  2,3x10* 8.6X10°  2.3X10%
28.3 6.1x10*  2,1X10* 0
38,4 2.2X10°  1.7x10°  2.3X10° 0




ol — E#ENLtow
T BMREAT L EoEE R
- 0cm
5
g o g
N R At A1 Bk
w 15em b
g; . 20cm
o HBE S5 ~10m T
I 0 cm
o i s At vsioy subndy Ittt
1 2 3 4 5 6
EgER O o1 g
(kg/ o) 1 2 3 4 5 6
ETEE

TEAE R AKEE2L 5% ETTHER PCOL
H2-8 HEMEN - ETEHE LOES KK

ZDORGTEDMEMHDE L7z, B RHEIEI00kgEHR
DERGTIE, BREFRWEINIHENOTERHE LBT
b, pFL5, 2kgem® DENTEAEVETHED 5
iz, L2 L, MNOGBUE LIZNHAICI0, 3kgem™

21

DENTHEBKREMETHA b, BEEBDIEMIL,
JEMEIC & A @KMEERT IR, RN EOTETEOR
BFERKEP-7 (B2-6%).

FEHEEE DM & - T, bEEILEIRGOKRN
EETIW b, L REHN1kgem™® 2 ToOMMIC
KEP o, ENAdkgem? Bl Eic7e 2 ¥ L h B
FFD20mm %R 727¢, OB, BHEE#ROTRIICE
B 2,000kg, #HED, 22kgem? D I =%y 7R —% 2
BIETIRILFEOBBOBEEICHL LT (B2-
8 ).

2) ERBEOETICL SHEOREL O (HB
BER)
TERRABOBEHERSCETHFROBR L 22D
B % 2 AETIE, MROBENLBOEI 2 RITT
MREMERAEIC L VFAELL, HEEAEROK
EXIRURBICEREERT @M, BMEEOIEIC
KEhol, LL, ETFRORBL KA AR (8S)

MR AIEIL  (kgem™)
0 5 10
I T T T T T T T T T T T
o
0 F dmpEIT A
wl /
1
7 20 ¥
) ';7
10 |-
50 L
¥2-9F WRoMELBEOME (2BEESTEH)
MgERAED  (kgem™)
0 10
[ T T T T T T T T T T
0 2 4 1 8 16 2 4
/’° A LA Cadedainy O —. a
10 ,/°/,’—f—./’—" oe--° R - )
oA A Al
/A rd -
% 20 ;?‘?'o 7 /: "/" ’A.—-
— /7 ’ / "D 7 /
30 ‘9’6’ /x" o A
°l AaQ®e0 Ld /
oL 1. /o i
]
oo | SS.EH, B
5oL B

H2-10F BE#SR:EEWMEOETORE



22

20

10

MR RS i

—

8

0 L 'y
4

ETEK
F2-IE BEERMCRITTHEEERMENR

rrou—3S5R (3=y7k=-) BT HE, EED
BLTORANROBEIKREP 72 (B2-9H).
T RMWMOEME : EEMR S.S.% AW TEITER
DM LREECEIEFEL 2. ETEEZE
Fio L7t TH#EEAENFEIEIRE (ko7 BRE
B TiIER (5 ~10cm) ~DBEHFKEL, 20emk D
TETIIATEEDZ NS -7, L L, EEHEM
T 1EDEITTIO~15mD B ISHEEN ¥ — 27 2Hb
h, BTEEKE: L HERBICBITT 2ERFA LN,
72, BEMWE R VEEBCRITHELREP-
7z (B 2-10K), HIRICIEMT A2MKHIEORAE 2R
T, BEMMHOETICL 3 TBoBLERAMTEL(E
2-11K), 7/, 4kgm?® OBERZ, EHOFRICHR
KAEBNOHLSSOBEZIBRL Tz, &XIT,

MR AIEIT

BERFERENZ0nNER TEDMERIKELP T2
(E2-12K), ¥2-13X1i3, BEOREZE THEME
TORERRNTIRBOBRTH S, BEEOMMIC
ko TH L ICBEDOREI RN, THHALER

PR EINEEB TOBEIREP T,
3

% =

TR R IT L THRICh > 72188, BRNAgTSE
DEXFEHFDI L BT ENE LHETRII>SENT,
FoklE, BREFEL LY, bELELBICE(LT 2,
HIE 1m0 ICIRAIT B4 B HE BB 100kg i3 M B E D B
WHEPRRT IBANVERELETH S, ZNHAIT,
BARMENMET RO b L HEREN L, HAETETI
2kgem?, HRIE LE T2 T 120, 3kgem?® Th -
72o BHERMEIDEMEOHE NG TBERKIC L 2 &K ENE
TEEMIE LR D 25, EHEND6kgem™? i
ZhE, MRNEHECEIZERNOBRIBOSNLAS
iz,

BEIC & » TS 2 21, BEEBMRCIER
BMTREL L. ZERRTIIREL 6B ko720
BREEMOEA, B1FES 510~ 15enB ITHEEITHEHR I N,
ATEKE & bR L, FH~OBBIRE
Potz, ORI, REFLOW, RBFF777—DK
ANICE> C2EBET 5 & & S15emAl & 1279
kgem® OREEHTTE, 10EDEEE TIZE E25~30emil
9 ~10kgem™ DEEBE AT E, 40cmfEN 2B TLIRS
15~25cmic 6 ~ 7 kgem™® DBEEDERHF A HiLlz L

(kgem™)

10

10

20

(8)

30F

40

50

SS.EH, #%ik
(8 [EZEFT)

HEEERS H%

Hw2-12R BEBMCREZTEECUR



FERAEN  (kgem™)
5

23

0k WHE S

20p

"R

(8)

30 ¢
i
o

w0k

0.8kgm™ (% % RiE)
1.2 » n
1.8 » n

¢
A
0
O

HRUE ik

F2-13¥ HMEEM-RITHENDR

HELTWBDLEHRTH S,

TERRZ2 L ESOBKEIIRBOTERICKREI N
2NDT, TRBICKBRHREIE>TWEIEATLEORY
RE+FICRELZ WY, 2wz, HERROHE
PRAICHRES S DI, BEOEELEMIES
WEBEBEZRIES 2%, B EMMCHEET 2 L DE
Thd, BT VIEDERBEEZFHLTCEFTE LD
MERRBEZRARATEXAPHBFTELLWELT

BIE

R, WREBRAME Vo FFRF v 7 L BH%R
X, 2L DHFHERBDEMPFUVELNT, XBRHIFE
FREICRIHIE, RZE(HHRIEILIIREBLEE
EThbd, RRERP L TBRIEOE(Z BENICHE
L, WERRM & L TOMEHEDFEZHREZL, 138
BRBREZERICIEA LR ZRRI L L HEEH
L Lz,

1. BEfEROFAREAKER LICHT 2RBRHMFENRE
3, BHREERNELHZRBICEI-TRELY, BRHKE2
~ JETHRDMERFH Y, ZDHBUMRIRLNLS
BREER L, SRDOBFRBF IS EHEENRICZE
SN, R1 w72 ) 125kell LDEANSEI EFH X
bitiz,

2. BROFEREE LT, BRI TIE L WENICIE
SNRBAYDOKED b 1B L LU BRET, Mor
B2 REFLER 2 & e L 72 2 BOMILRA~ OB D ),
BEORENFBEELTWEZ &, LEOMEELE T
P LRE I NI,

3., BREBIEDRMTHR L -LEh o4, B

Wi, RHENDEAEZHLELIWINTH S, F 12,
BEIL, MMoBELSNIE, Lr bR EHET s
B TOMREPRE DT, REDRERHRICHUTH 2.
AR, CHHLDT L 2EE LEERROET, &
CIREECENICAS SS.o@k L IBREEBOX 5%
B LB EHEE, /2, KRAKRICEEEWTER
ICHEAR % (R ) ERWMOXR ) 2185 FiEEL EoRETH»
VETH 5.

Z B

HR2E3 » ATIRIRE»Z WA, £L & bicEREK
ISP 5. —F, 2BEIRRRERIC 28N
<, WBRBITHEWIITIY B/-FMHEFKAEL DI, Rk
HORLFEER EHZ bz,

4, LROEHMEC L SFKRENE T, MK | Tl
BCHERE 2 BF1€ 3, THKGOBRBTRENILE
PIEEHERBREE THER L 1=,

5. BEICE 3 LBOBLIMEMERNIBATREL L
5%, TERBEKICSS. 2 2EETT 37T TRNAE
BFeHETIWEIZR L, ETHRTIRI7o—5K &
DL RANADKEIREP 572,

6. RTEEOEMIITBEOBEEZSD, BEOELL
AEMIIERNNDIVERTIIEBLITHY, EBD
RKEVHEMTIIRE» L TRICRA,

7. BECEZTIBEHEEDHREHIETHAEE LT,
T m Y7z D 100kg D KR ORI, 1ml/zy
L8kgNPEIIFEHT, LI, BRIERIALTL
10emDRETEDRIRPFRE P -T2,



24

BIE
i

BHEHAEND ZEREMTLERR L - FEERRERY
LpEErREIN, —~ERBROBEFALNE LD
DOEFE T2 4~2. VERICHBUBRFRE LTSS
LEMoMI LI, £, TEOMEHHITRREOR
EREAICL 3 B/Ffin®: ) RRE - iBETCOEE
ERbw-7B8ETLIE, 2LT, LEOMIRE
BIITLBRORELE & D ICRE LBRITERT 58% 2
THILERLIZ, RERRICLDVRBAHEELIK
T25HA13, L) BB ERTREFGREZER
LTBEET A 8iC% ., EDHWAT FIDRBIIHMAT
2D T, Russel®Dz) TRAI—RBRICBLTWTHE

+HEHGRICLBZDTFI7HONE - REDORLICET 3

L LTl TR RE T IREPN TS, BHEBTH
5, LT, TERROMREZET 57201213,
BRRGESEEITRTH 545, FFRECHALTV SR
HTRINEF - WEBIZENDE) CHb>TwL 2%
LPRTIVENFD L, £ THAETIIET, LERR
DEFBOLHELZ T BOFHEFAEL L, K, B
B HBRIEICE o TEB T 2RO RE L2
TR L BIREROFIHE, SFE L2, &RIS, &
H, D&, SEORLEAEL, HTHORLEMES
¥ CPNE - REOREICHETF 2 LERREERLZ,

BI1EH BRIBENFHOE

EBMKEAEMARENT 4 — b TERRTES S
WL LRBRIRFEL) KT AMEEALL 2
~34EL LEENFZWY, 5F, TEEEA PP-T
WD bLHBEY, LBEFSBRRFESFRL 5D T—H
LA EIRTEL WY, TBRBOMEIERHIIC
TR IBHICRIET 3001, REREAE ESHMAT
532k, MAMDOBOMEFESEHT I LIFLETDH
3, 22T, TEBBOBMKE & HIERROFEI R
NDEBLAFICEIRML T2 2HEETILLD
2, RBFOMAERT, KRBOEWIC L DRENIH
DRBHEERFL, T7F 57 b—HY—LLTR
% (Br) 2T FYICEATAZLERAT,
CORBREEL, TERENLI) LWHRLBREES
CREIRDILHOEEEHLIPICLEI ELA, 22
REHRBEBEHIMIHBEEDEN LIROAHOBRET,
BB D 1 BRIC BT 2 LIEFHL - ) oRoiER &
EBEINDLDTH B,

1 R R F &

1) A ROMBMEE ROME
(1) HRES  ARESECREA — 2 EEES)
(2) LEHEDK | HWF O TEO~I0emiZ, £
SN ETICHRB2EE LEREND Y, 1974F0%
FEEE 1 i 88 ) W {ll40em & BE D E#40emZ B LT

3, #NH, BOEFI+HFTEHENI L H-TI9774
PotrBEEREZERLCY, XBOMNEIIRBE, 518
mBEENTWT, EREH) TBXREZ L0514
mZR3I iz,

(3) FRARFAE 19794 L 19804R I V) HITHREZ L
72

2) TEBERFEHEERR

(1) HE3RESE - RS

(2) HERBEORKI | 19764FFAER: 1158 od M50
mZWELTWE0T, 197845 & Btk L - &RiER L3
BERDHEF TIZL 0m DRKBWMAFRINT W, L
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1LomONEZEICLT, 2BEICRIZTTIEGRROR
BIB o7, Thbblom &) EBRATIIESERE
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BITLTwR (B3-43), &8, BEBILTE L ro72
2, ERHEHIRX & BB R XOMRO f L IR 13200ks
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HiNo. TIEKRRE TRIGH WRE #AER Br excess Br
R2iLE n (mgL™) (mgL™?)
H-8 $38 1 w7z D) B HEAR200kg iR FD 1978448 34E 15 6.63+ 5,99 4.19
F-8 ” 19794 # 2 4E 16 4.60+ 4,88 2.16
D-8 ” 19804 » 14 16 2.83+1.02 0.39
E-10 CESHEHE AR 19794 » 2 4 16 4,14+ 2,44 1.70
F-12 ERR 197944 4 = 16 3.00+=0.75 0.56

RE IR (RER4AHA)
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BE4WE (B3 MS RMI-2®) CTRIE®T% -7,
(6) MEABZHSE :
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3F, B’k BH5OT-N (%), "N (%), #R*EIZ
B3-2FITRL,

FOEREERIIIABEZITIEB LA L ELHY
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HRIIREBIMHALR b8 < % - 72,
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BiZlEBKRIch -7, KRTHEEXIZZN%5 A11H
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E3-2K HBHEEHRRMICHERLA-ZRODR (B4 —x 6 F4&)

L, 5A11RCRAIZZ - 7213118 IR RK B EHE
BR &L ERTHRE L, o, ¥IclIABER
HIAMER L D A&, 3AMBIEIENEERE LH
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BB 9 11 A R R EBHEAE 11 AR HEE 3 AR E L
AE 8| T-N BN WRE | T-N 5N WRE | TN BN WA
% % % % % % % % %
12,25 E:2 1.06 0. 370 0,18 1.02 0. 370 0.18
1,25 1.05 0. 370 0.18 1.03 0. 365 0.00
2.25 1,08 0. 369 0.15 1.13 0. 366 0.04
3.13 1.71 0. 365 0.00 1. 66 0. 383 0. 66 2.11 0.372 0.26
3.16 Tk 3.32 0.491 4,61 2.95 0. 497 4,83 2.39 0. 375 0,37
3.26 4,15 0. 498 4,86 3.72 0.619 9.29 3.29 0,372 0.26
3.26 x5 5.09 0. 443 2.85 5,16 0. 464 3.62 5.10 0.370 0,18
4,10 3.94 0. 402 1,35 4,24 0. 440 2.74 3.38 0,372 0,26
5,11 2,61 0.412 1.72 2,67 0,413 1,76 2.76 0. 380 0.55
6. 10 1.42 0.404 1.43 2,05 0,424 2,16 2,12 0.379 0.51
7. 9 1.99 0. 400 1,28 2,06 0,434 2.52 2,17 0, 377 0.44
8. 9 1,72 0.410 1,65 1. 66 0,413 1,76 2,01 0,377 0.44
9.22 1.27 0. 391 0.95 1.12 0. 403 1. 39 1.63 0,377 0.44
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o/ 15 -
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LN B E\F7 3 FEALE & % » <Y OBRFAHEOMEEHEL T, HiF
7 g%} O HAWERIEL TS 2 &, BiE% v~ THIERER
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Improvement of the Physical Properties of Heavy Clayey Soils
in Newly Developed Vineyard
and its Effect on the Yield and Quality of Grapes

Tamio Funwara

Summary

As large scale vineyards have been developed in Chugoku district, heavy clayey subsoils are often ex-
posed on the soil surface after land reclamation and grape vine seedlings are usually transplanted to these
physically and chemically poor soils. Under these soil conditions, conventional ways of laying underdrains
along with tree trunks and application of compost to the field show only limited effect on the yield of
grape fruits. Therefore it usually takes long time for the farmers to obtain their target yield and to es-
tablish their farm business.

In order to increase grape yield in these vineyards, it is most important to establish methods for improv-
ing the physical and chemical properties of soil. In the present study, several experiments were conducted
to establish the procedures to improve the soil conditions of the newly developed vineyards and the direc-
tions for these soils were described. The cultivation practices to maintain better growth of grape plants in

each stage of the plants and soils after the development of the grapevine yards were also proposed.

Chapter 1 Physical Improvement of Heavy Clayey Soils

Since large amount of bark is available in the district as a cheap soil conditioner, the composting of
bark materials and its methods of application were studied. It was found that 5kg urea along with 5kg
of dried poultry wastes to 1,000 kg of bark materials were suitable to produce good quality compost.

The following steps were recommended for applying the compost to the vineyards;

1. Ditches (50 cm deep and wide) should be dug 1.5m apart from the both sides of the tree trunks.

2, Dig-out soil should be pulverized and mixed thoroughly with the compost.

3. Soil-compost mixture should be returned into the ditches.

4 . Ditches should be extended 50 cm outward every year.

Compost at the rate of 0 to 600 kg per 1m® of soil were studied. It was found that at least 100 kg of

the bark compost to every 1m?® of soil was necessary to improve the physical properties of the soil.

Chapter 2 Maintenance of the Improved Soil Characteristics by Bark Compost Application
In order to find out the methods to maintain improved soil characteristics brought about by bark com-
post application, mechanisms of the soil improvement were analyzed. Increased soil porosity and perme-
ability of the soil by compost application showed improvement of the soil physical properties. These desir-
able changes of the properties appeared in the first year, but were obscure in the 2nd and 3rd year and
reappeared in the 4th year and thereafter.
From the observation of the soil microstructure, the fluctuation was estimated to be caused by decompo-

sition of the bark compost in the soil and development of soil structure. It was apparent that soil micro-
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organisms played important roles in this process.

Physically improved soils where the compost had been well decomposed showed higher bacteria to fungi
population ratio which was commonly observed in hiologically healthy soils.

It was necessary to avoid soil compaction caused by farm machinery for the maintenance of better soil
physical characteristics.

The application of 100 kg of the bark compost per 1 m® of soil and mulching with 1.8 kg of dried grasses
per 1m? of the vineyard mitigated soil compaction, especially in the surface layer down to 10 cm, where
hardpan was easily formed.

Chapter 3 The Effect of Soil Improvement on Yield and Quality of Grapes

The effect of the soil treatments on growth and activity of the roots were analyzed by applying a diag-
nostic method using bromine absorption. The results showed that the bark compost application promoted
expansion of rhizosphere rather than increase in root volume and increased distribution of physiologically
active roots.

Within 3 years after the soil treatment, the active roots were distributed mainly in the oldest ditch.
That observation partly explained why the improved effect did not appear on growth of vine trees imme-
diately after the compost application.

The beneficial effect of compost appeared through expansion of tree crowns and increase in the number
of fruit clusters from the 3rd year of the soil improvement. However, the fruit quality was not always
improved, possibly due to excessive vegetative growth of the trees.

Chapter 4 Soil Management after Soil Improvement

The proposed soil improvement method was effective to promote tree growth and yield, but the fruit
quality was not always satisfactory. Therefore the author tried to control the tree growth by both partial
fertilization and tillage the surface soil down to 3-5cm. This stimulated the root growth, increased sugar
content of the fruit, improved the fruit color and was also effective in weed control.

After four years of the soil improvement practices, the roots were distributed in the area of 50 m®
around the tree, which was equivalent to half of the total area of the tree crown.

Within that improved area 4 m® was intensively managed as described above. This partial soil manage-
ment enhanced especially root activity, increased weight and sugar content of the fruits and improved fruit

color.

Conclusion

From the results obtained, it was concluded as follows;

It was effective to mix 100 to 200 kg of bark compost with 1m® of soil in order to improve physical
properties of heavy clayey soil in the newly developed vineyards. It took three years time for the pro-
posed soil improvement to increase yield and quality of the grapes. Employing this method of soil im-
provement in all the vineyards and some orchards developed recently in the district, the growers had ob-
tained satisfactory results. However, it was necessary to develop further methods of soil improvement to
control tree growth vigor since the present practices tended to cause excessive vegetative growth.



