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Studies on the sod-mulch system as a method of
soil management of the apple orchard

JUNICHI SHIBUKAWA
Aomori Apple Experiment Station
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1949 16.5 9.0 9.0
3 | B | Rro—s— | 19496 |H 1950% 1.3 8.6 0
1951 - 16.5 9.0 9.0
. 1949 i8.0 7.1 10.1
4 @ m|EJET0T ) e | 1950 18.0 7.1 10.1
w 1951 18.0 7.1 10.1
1949 7.5 49 1.9
5 |@H | Fre—n—| 1949.5 7 1950 15.8 4.5 3.8
1951 7.5 4.0 1.9
1949 16.9 7.5 14.3
6 | BlHKrn—,—| 1949.4 # 1950 16.9 7.5 14.3
1951 16.9 7.5 14.3
1949 12.0 5.6 1.1
7 | B Hre—~—| 19480 P 1950 12.0 5.6 1.1
1951 13.1 4.5 0
1949 16.9 8.3 7.9
8 |m @y o—r—| 1948.9 ” 1950 9.4 8.3 18.0
1951, 13.5 7.5 10.9
1949 15.0 6.4 13.1
9 I R | #Hra—s— | 1040.4 P 1950 15.0 6.4 13.1
1951 21.8 7.5 15.0
1949 5.6 15 3.8
10 |75 B HFro—r—| 19497 | & 5 1950 0.8 0 0
1951 7.5 5.3 11.3
1949 15.8 4.0 10.9
11 T BE|FRro—sv— | 1049.4 P 1950 15.8 4.9 14.6
1951 4.5 0 0
: 1949 14.3 6.4 12.8
12 (% B|fire—r~—| 19495 |8 I 1950 14.3 6.4 12.8
1951 13.5 6.8 13.5
. . 1950 21.8 8.6 17.3
13 A&/ | Wro-sv— 19504 | & E | 1g5 19.5 10.9 18.4

* HEROADOMERTH A  HHHXCiZ10a8 RS B ER1S . Okg, A7 .5k, MBS kg2 S 1

Wil WX E & T REREEE

WACEESSELIER, 25H. 13 REEO+E
F5E F 30~60cmba 5 20m Pl b3 THEE p B R X,
HEE T TRIEETIHETH Y, SEHEEER
T 4Bem L1 TSR E~TOEEE b3t & Bk ET{, RN
BRI 2T 2T B,

3-EpEi R ORI L, 8- RIEEIRREE T30
~60cm ZEW LT A RELBEB L, 6-HFRE, 7
ITHRERHEFEMC L > THREORERE s EBL D
A LSRR B BN B R B 2 (RFR L
20O sNENERE L. HHRDACHEES
R RET 2 LD TH o1,

BRI 7 o —— 2R LT THE, 4-BH
(EEM— Ry o~ — R PRy -
M= T, REEHI1MERERE LIS, 19489/,
19494 7 AR 18508 4 QBB LItE 4 & =7,

R, BHMRE SBRALA-EMHSL b h

-
-9

on#®xEKER

1 kP RETHEEREOSE

FEEI 1950, 195LDRAEI M Uiz, MECH KRS
PR BT ISE4ED LB Th A,

19508, 4 ArE L b S A EAFETOM] »ABRE
(7 AT Y 8 ARMTE T, 19514, 8 AL
9 ArhiE TRUMFIEIT,

EitE, TERREREO--#ka, 19505 An5108%
THE 208 IS 1 B EEIGLD O RILARE, 1
ARizonT, 195LFER4 ALY 9 B2 TEAZAI Y
A CHEBEL, 2B ES R G 4 BIEARE O THR
Uiz

TER AR E S 200K EREAATHEDRE X
P HIERL, AREREE (HE3.bemX7.0cm)ic ANE
B > TG RHEL, ZOERNELERE%TRL
17, MEWREO:ESKRIZEE,680:6 0 Thb,

4




e

4 ik 7k i3 HFHER AT HRSE
A 1 2 3 4 5 | 6
e N E]w [T elwl T elm|[Flelw|Fe|wlv|r]m]T
1950 | 46.4| 27.9] 58.9] 55.6 30.3| 66.6| 74.4| 37.5| 31.2] 18.6| 5.8 2.5 4.4/ 19.5/ 24.8]27.1] 26.3 61.2
1951 | 43.7| 29.9] 55.7] 83.5/ 34.1| 5.9 33.2 13.3 11.4 21.0! 17.8 13.6| 1.6| 13.8| 11.5|47.0| 33.9( 17.5
S ¥ 38.9| 44.8) 41.0| 41.2 38.4) 33.1 25.1| 24.3| 25.5) 18.5] 17.3] 27.7) 18.2( 20.3 20.7/20.1 21.9, 34.0
A 7 8 9 10 11 12
e N E | Tl | Tl w|F i@ | Flk]|m| FlE|&]|TF
1950 | 40.5| 76.4| 1.5/ 42.2] o 18.522.9 41.8| 65.7 7.9] 39.7| 60.5| 43.5| 91.1] 44.4| 19.8] 52.9] 51.7
1951 |18.20 17.8] 47.7 37.1| 0.2 3.2] 43.5| 9.5( 20.6 22.7] 72.1| 24.3/129.1| 24.360.3| 30.6 34.2] 38.1
52 | 31.2 52.2| 37.9] 35.7 37.9 50.3| 51.3| 75.3{ 85.2 21.7) 33.9| 37.0| 34.1| 55.534.3| 35.1| 34.4 37.9
# S 193]~ 19404210 # 4R Sy
HoB Ak EHAROLREKE GIELER®  19%
AlERHh @ & + B 5 H 6 B 7 H 8 A 9 A 1085
& cm B FERE | B | B E | 1 st | | E | B P B | B
hacost| 15 |35.5|37.6]45.8 | 42.1| 47.8| 47.1|32.0 | 20.9 ] 41.8|40.5] 47.6 | 48.0
V 11 m| 4 |36.1126.3/51.2(59.8] 48.0| 54.5 | 42.1 | 44.6 | 42.0 | 46.2 | 51.0 | 49.0
‘ 15 |31.036.1|37.6|40.8] 32.1| 36.4]234.9]33.5|38.0|34.6|387.4|40.9
3 | | 45 |33.4/363i42.1|43.2| 38.2| 40.1 |37.4 38.3|40.2|39.8|38.5 41.6
j 15 |28.8(32.6(38.1{36.5( 34.5( 36.1|38.1|31.433.136.1]35.8]42.3
4 |® M| 45 |32.1|43.4|35.6|40.6] 37.1| 35.0 |38.3|34.6|32.438.5|41.2 ] 45.1
15 | 48.5]41.062.0 | 64.5| 56.5| 57.0 | 37.5 ] 44.5 | 46.0 | 48.0 | 39.2 | 49.5
5 |BH W 45 |46.5]50.5 53.5(61.0| 39.5| 46.0 | 44.5 | 49.5 | 45.5 | 56.5 | 47.5 | 50.5
16 |34.5|47.5|43.8|47.1| 43.5| 29.4|23.1|42.5|41.1|45.2|37.4|39.1
6 |®%  B| 45 |30.455.540.5(52.1| 59.1| 66.5 | 38.9 | 45.5 | 45.5 | 49.3 | 38.0 | 39.2
| 15 |80.1|35.5 | 43.645.1| 38.1| 44.5 30.5[34.1|41.5|41.5]37.437.4
T 4L BR| 45 |40.3|34.5|45.3|46.1| 43.2 | 44.1|36.5  37.6 | 47.1| 41.5 | 44.5 | 42.1
| 15 |s12]s2.4]42.1]50.4| 50.8| 48.2 361 | 42.1|30.6 | 44.1| 0.0 4.6
I T B 45 |96.2|42.1|44.5|63.9| 52.9| 43.1 | 43.8 | 42.4 | 45.6 | 48.3 | 20.3 | 45.5
62 i EHEEOLESKER GlnthEREs) 1951
AR & & 1 & 4 A 5 H 7 A 8 A 9 H
H 5 em BAEIBW EE | BH BRI EN | EEIE EEEH
15 | 45.6| 43.8| 36.0| 48.9| 33.1| 26.5 25.6 | 35.3
h A TH
1 5 | 52.2| 535! 52.4| 51.9| 31.6| 44.5 35.3 | 31.3
L3 B | oo | a1 46.6 | 21.7| 52.4| 26.4| 30.9 16.3 | 16.5
b oo 15 | 41| 402 0.4 4a2| 518 50.2[ 38.7| 35.6| 28.1] 32.2
2 45 | 48.6| 61.0| 33.5| 65.3| 45.8| 59.3| 47.7| 53.9! 341 33.7
2 5 B 90 | 203 25.3| 60.6| 48.3| 26.9| 26.0| 21.1| 32.3 9.8| 21.0




el LA

5 A 7 H 8 9 H

em | g | v | 8k

BB | EE R W

15 27.3| 30.6| 27.0
3 =3 Ha 45 33.9 | 40.8| 28.3
90 42.4 | 43.8; 44.8

24,1 | 32.2| 38.9| 29.4| 27.2| 31.9| 36.3
22,8 | 37.7| 38.7| 31.0| 34.6| 32.6 | 30.7
46.9 | 36.7| 45.8 | 30.9( 35.5| 37.9, 34.9

15 | 38.2] 35.1| 16.2| 25.2 21.9 | 32.1| s1.1] 31.8
4 | m| 45 | 38.6| 37.9| 30.3| 37.3 32.9 | 28.6| 85.31 34.7
90 | 49.6| 43.7| 26.3| 47.1 10,9 | 42,1 |%60.7 | 54.0
15 | 58.8( 62.4| 5a.4| 48.7| 75.0| 70.8 24.6 | 20.8
5 | @A M| 45 | 55.3| 49.9| 63.1| 46.7| 47.2 | 67.1 25.2| 27.0
9 | 38.2| 47.6| 36.7 | 39.8| 40.0| 41.4 30.7 | 80.5

15 36.6 | 29.9| 34.0
7 T B 45 46.6 | 34.8 | 36.4
90 58.7 | 35.4 | 44.4

28.5| 21.3| 33.9| 25.0| 23.9] 34.1 | 38.8
35.7 | 40.0| 38.1| 25.5| 27.1 | 36.2 | 38.8
45.2 | 34.4| 40.9| 29.1| 28.0| 29.3| 37.5

* HER3IHR

1950 DaRIc & 3 &, EERO TGS EIE, —
BEZ I PR Rl T DI WERESEED b i,
FOEERER L TR 2 TG, 5
AR SR OEMERIE L & EEMCIIEED
bnirh ofcEix, bACE 3-Bd4RE 5-HNE 7
THEBEO4E, 5 AEUMCEECEOED L@k
6-8F A, 11- TR, 4-BEET, 6-FSETitldem,
45emifj TENC ST EMED L, 11 TE, 4-FH
T lhem LB TlaBA & E0ERTD b, 45cm
TERBNTREBED G, 1950ED 4 HhiEh b
50 FAF TOREIMEDTHLL, 1 AEACHER
#Hpl2 Tmm iiE X9, BB ARRAEER3E
DETI 5 —E O T L h 27,

5 2 BRI ERME T, COREE, 5 HE
& b OBEFEIC E > T E =1zdd, 5 HRI VR FEH
[CHIET AR EMOIEEIT, BRI L THA S
Bip LB i,

b A CHBR RS RO ETERBRE & € oy
HROCHMKIZN TN ERLZFAONIET LGS
AU S b 59  EER OIS FEEICED 27
COFRE LTHIFbNIOR, —Riici:, BAEReE
LB bACEREREYEDRIFETD 21z,

& L AMEARO LEEREAEDE R, o AN,
O EFBT LSBT 2T, IE6-FSHE, 11.
THEO S 5 CEEEGE b AT & OMIRITEEI
mah, HL PR ChPEEEROFRARIT 2o A4
LILBEE B 27

L L3-EiE, 5-ENEEOROED &5 kgD

BHEEBASED NP TR b 6T, EER
OREEARBHRC B L TERC S BELED S
N, CHEOEOBARK ST A HNHEORERAR DA
OB OBRDIETR LD L0 TRLVWHEEZR
LILBic 2, '

IS LEE OB EC DN TRNTEH . BIER
B 3R, 5-EME, TIEEIBOVTIR, &R
B e MR AR RN SRS OERED b
potzhd, hACHZEE:4-BHEETIZ Wem +EIT
FUWT T DOEHEII L 570,

BT hACH2BETIROH, 9 HEOTE
HO%TTIET L, BiELiEL, N#ERTBlT X
AR LTI I b2l TR,

E1ERETY o v ABERT S 8 ASIHE ) 6 ¥

#7E WIkgiTe Ak, BHEXKORE
EBEE (1l{H4

= M ‘ E * T ES
i i I 143.3 175.3
® 3 ‘ 134.9 153.6

8k 19514 8 JEMER i 3aiT B RS AE

(s T+ H %)
EE=]
\ I0em 30cm E0cm 90crn
Z M
i $ 22,0 23.9 29.8 19.3
[ S 16.7 19.3 24.7 17.5

BASLH "HACHLIGH
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DRE o107 ) » vy ARREREERETS o721z,
WHEU 3 o o BRI & LRk B il L i
LCA, BIBOES L h, HAE, BFEKE § bk
DOBAIEIE U ofohs, BEEROMD S IEETH
>ic (H8FE),
BlE2HEORBC L Y, WERGE DA DK
ﬁmﬁgﬂi, TR L > TEDH B T &ML
ot BB, LEGKOOEELMELEOMOIHE T
hAC E BB & OARDGETEITBA MBI L0
L, BEOZVEIE, ERicenT ik BEo
AT e 2z, L LEERROBEBEER iTD
NT, ERNEFLERMEDlIC L s TLBOEEL
TS b ACETEARDOEENEIIL L, BIOEE
b CAUCHES T2 b A CORSIC BIBE S BT Ui,

2 IERERRFERUVERRAEECRETEE
REOHE

(1) -ErREFESR R BRSO

19505F, b A CHEVS 1 BEMOHH, BEEmMHAC
BT T, BT w = 7 ERETE, THRBEH
ERRUTESKERHE LI,

BRIt Re 0 —N— T, 19495 4 BLEiCEREL
foo BESR, EHIR 1 ROTEHIIE 40, SR
S0 T106EE, RE EARCRCE TR EKE R
1023 28557, kg B bl T, 3. Tokg B M BEATIIK
T, INET7.5kg % WEEEINE THi L iz,

iy o —r— OEFRIFHTIEST, 1950F 08N
H310a244,500kgic2 L, 681 H, S8HLE, WHAIHOD
BEIAE G T Lo, BERD A CHOETGEHXIZ
HEELTHbY, B ATOoRRIZFERCED 21

L8 1 KIT-oVC 5 #r, HiZFE T 16em B gk 45em -+
EBh»b4FLb1I0HETEA 1 EEEL, WHRICHE>T
Ly v 2 FERERREBEERESEFAELL, —
74 5101, 573108, 64100, 7310 Hicik, L83
KER LME Ui, FOMEBIIEY, 10, 11D LB
Thb,

W9E M EEARO IR a7 BERONENNE (E:1100ghOmgH) 1950

==_ .. R =~
+ LT 40 5.10 6.10 7.10 8.10 9.10 10,10
B cm XA
W] 47 47.53 6.31 5.13 4.97 3,11 1.72
15 e w| 231 41.65 4.72 3.33 4.45 1.76 0.74
¥ | 8.10 38.07 4.84 5.40 3.74 2.41 0.75
B lw g 21 40.34 4.84 4.34 3.49 1.94 1.07
# 10 & i, FEAEmXO SRS OIS E (#21-100ghOmel) 1950
e A H
4o 4.10 5.10 6.10 7.10 8.10 9.10 10.10
B em \[XHI T~
W@ |  0.15 1.06 0.92 2.40 4.69 4.15 6.10
15 e | 0.1 0.26 0.72 0.37 0.31 1.44 0.38
B #| 0.5 0.31 2.11 0.66 3.13 1.44 0.97
A S T 0.26 1.32 0.49 0.43 0.61 0.32

1L = i EERXOIEaKRORIIE

ME CHEEERY 1950
\ AR
+ 4.10 5.10 6.19 7.10
B em' EHI
15 | ® ¥ 42.5 32.6 3.1 35.1
A 41.5 3L.0 30.0 34.9
g | B OB 47.8 38.5 38.5 45.0
¥ & | 850 4.8 40.5 45.1

MROCIESREOERBA EED LI 21005
MAEROLERT ot = 7 REECEEBEER S R

KM LT {, B EFHmnTEHELP 2
foo PE-T OB EEERDHBEIROEE T, #EIE
BEYAT EORSGFEEC L B DT, HLR
BERIOBEEC LA D EEL DRI,

(2 | ERIT R TRIERGEOEE

1950 M & - T, BERO-HrhBEREa RS
PRl L TAn L, chdidekaiifeEe iy
LTV a L) KBS0 T, 19BUERIZET SR
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L, AT EEEEYEOEFIREOERRH L hiC
LS EEAT.

A 3B D AR DVTEM LIz, ARIZET
AP FEE TSR L, BRI s—F 24T
HY, 194956 fighy v — ~— BL2EICHER LIz, 1950
EEOQEERKD A COED, S8BT gL THE
B, HACODRE S BHR Rl LT o
B3, 195UEQEG, 319502, BHKREL
TEpoiz,

BRI G, TGRS, S EYE Hew40
FETIMOEERF 7 v~ ~— % LIz,

CERFLOR¥R2IRT LicHABEXET. #8a
FMSEIBOERH TR Y o — N— % E R L, B,CHEE

L1BLEOR AR OB BEPIRKICEBELTESL L 51

BHEaniz, 3ES & EEIEN 2K LRES
A b (AR 10aY 5 RS 516, 5ke, B9, 0kg,
InES.0kg. B, CEHiE#15ke, #HEs7.5ke, ing15ke
FENENME, BEBAK, WENE TS 6070
B, EHEXeATESAmess, 6 26, 78
1@l, 991 EGFH 4 EFE LIz, EFEHOTRERITHRO
TR s LI, 1 A0 E»iRnE, &
HRHE LT ST OM25RL 2o 1 %EERRN T
WL, FICKEARTARELI, RichERE, 50°C~
60°CHOBRIBEE ML, BRSO & Licflmm
DECEIBI LRI B RERE Ui,
TR RO AT > TEELI,

N @BRUNESE 0.58% & ) Kjeldahl ghic k-
THW| LI

Bl WM U7o3 2e 2 REML Y R & b ,450°C
DORBEFARC —BOR TR LIz KA1 1N HNO; 5ml
PINATERL, B 100mlER7 7 22108y,
Fol v FBERIEL LT 2N NapCOy TRl Lz
Bel, . -8EE >T P RFKOTHICH iz,

P EEEH Bmle L b, Lorenz @i & b o¥iL
1o

K HEEmeSmie & b, EWEmoor M3 (HRE
B ik olz, BB EHEMNT 100 BEENE % 05 C Rt
& UEEERER D N b Y- H20mDe g, — g
L. R UICIRER A 5 258858 (16D THEEL, 10
HRSERREORE, 95% 7 a—AT3E, t—FuT 2
M FEHE L, [ 100~110°C0 3 BEREI %00, $FEE Lir, (R
201566047 Uiz, MRS TEHERON, P,
KutUTabbUin, afrkEsngls, 13, 1480
¥hThb,

MR =2 0L b — 20 (B0 g DTHER 2 /5L

I Z60mlh 7k PR L, 100ml o TnpEme - —
SEIFIENE & L0mlanokEbEe e n s, 2 BB
T B, HEERICRL 20ml

2 Tl B X ORG-S REY %)

AE 1951
Aa N | P |k N P K
6.6 3.34 | 033 | 1.36 3.12 0.34 1.33
7.4 3.52 | 0.25 | 1.48 3.28 0.24 1.38
7.30 | 3.46 | 0.22 1.31 3.06 0.22 1.23
9,16 | 336 | 0.18 | 1.22 2.94 0.17 1,18

3L Wy BEmKOEh@RISRE(FE %)

EE 1951
3] w o K&

AR I N P | N | P | K
6.8 3.58 | 0.31 | 1.93 3.16 0.30 2.07
6.20 | 3.45 | 0.23 | 1.55 3.00 0.23 1.36
7.26 | 8.00 | 0.19 | 1.12 2,86 0.18 1,14
8.13 | 2,78 | 05 | 1.23 2,27 0.14 1.01

L B BN ROWERRS SRS R%)

CHE 1951
\\3? oo o
AE N | P | & N | p | x
6.9 3.46 0.32 2.16 3.14 0.31 2,10
§.30 3.28 0.27 2.1 2,90 0.27 1.94
7.31 3.14 0.18 1.45 2.66 0.19 1.62
9.15 2.82 0.15 1.32 2.50 0.15 1.4

chizd b e, BHROBRIMBSEZK 20T, W
EMichhA SEZED LNk o1, BEIROWTIR
SE & P HEEREREFIKIC L THL higlnaRis
mUie
L b A R OR S AT DR B b AT & BEEIFY
EOEOFHEOTRIIEERD TH A T EPHEL T
2o

8 DACORBICREIEEHFEOEE

5 BEHBE, 1 BAEOES SETRCE S &5
DI 2 ZT. NERFHRED ] EESERYHEL
1oo TEIZ1950E R IDIEDTIEEMT 5 FETD =
Tohd, 195LERBEHERDIC L D FHRO Y A THKANME
T, FEAFMONE L FED S ~THIGRY T, RE
DFRFOHET L, EREEROHERE &N OBIER
BRD AL EERALRTH »iztcsd, 190EED L L L
120 BRI EISEO LB TH B,

PGS D I RB O ~ s OB BAIY, &
AR HEYNSH Z2OT, LEEHONES b > TEE
L hACIKE : OBFEEZRT IR NIz
B4, BEmETE, EREONELEHKiIhELT




~

R

n

g5k Hih HEARONBEE BREOIEEEHESR 1950
t<:;; "He wlm mlm o wm|Tom o ® oa|w ®
——— N =iz A ] 5 i I > ;
X5 I A ~ 3 (23 = T Ji3
1 *ﬁw’f"ﬂﬁi 951.6 135.7 156.3 922.8 186.6 243.0
b
1@%3@%' 930.940.81 | 175.040.94 | 140.2+0.67 168.1 150.4 219.9
1 g 150.6 74.2 151.9 201.2 188.4 246.6
kg
# o S
1 ﬁmﬁ@% 203.040.78 | 157.04£0.81 | 124.2:0.55 159.9 142.9 993.2
& i F) v Eg] 3% EE| 3 H & B H ¥

ez Inds o7z,

¥R, TR 2 5 < AL 4 OB ERREDL
EPHRAE, FEKTERL TS <, BieirmRk
PEREISTEIS L 2,

FREERST, WANOREL S ZANE, LD
Ba, Hd, BHAREC LIS OERLA CBY
B oo L, FERIER R EEHERE 5-mNE
A —~D+ERT, TEAKGOEERRTHENE, 2O
H il B EERORIE, b AT EBIHEY OB

EROFBTLE L DEBALNS,
T BN D4R, BRI II10a M B A RS

ke, HEES.6kg L5, — TSPz 1022 pRA R
25%15kg, H4E7.5kg, IRE1SkeR HA T A»LHAE
Hir B NEOEFREL{ oL EDEEALN
%o

T EME, FERORIEEEERS RIS O
ORI > TERINNLIDEBLLN G,

4 HEQALZECHITFRFRIO——DEH

194953 8 A 1L @, 10 {10 {, 1950, 195l 6 A 1
H,8H1H, 10 51 F10a% 1005 (1 KEHH3.3m?)
DAL ZT, Fy e —n—OHEERERLFHELIL. €
DRERIEIERD LB Th D,

B b A CEICSIT B RS v — - OHEERUNE (10a25ke)

516 %
o i _ . . N . "
e e R N e 9+ R [10-755E [11- T [12-967 |18-7k
8.1 | 1,688 1500 | 1,125 | 1,500 | 1,125 1,688 | 1,275
1949 10.10 | 1,125 1,125 | 750 1,125
2t [ 2,813[ 1,500 | 1,125 | 2,625 | 1,875 ‘ 2,813I 1,275
6.1 | 4,313 ] 3,750 | 2,228 | 2,025 | 3,690 | 4,545 3,375 | 3,375
8.1 | 1,463 | 2,250 | 698| 53| 1,279| 2,419 | 4,016 | 1,688 | 1,350
1950 0.1 | 1,125| 1,638 | 450 | - 630 510| 889 ] 1,500 | 1,463 | 1,125
= 6,901 | 7,538 | 3,376 | 3,308 5,479| 7,853 5,516| 6,526\ 5,850
6.1 | 1,856 1,125 | 1,395 | 1,688 | 2,363 | 3,656 | 3,750 | 3,000 | 683
8. 900 | 1,313 | 1,054 | 825 | 1,643 | 2,700 | 8,000 2,625 | 439 | 2,003
1951 10. 1 1,313 458 | 78| 881 | 1,969 1,313 298 911
3 2,846 | 3,751 | 2,907 3,2ZGL 4,887\ 8,325 6,750| 6,938[ 1,500 | 3,004
3 A } 12,560 7,783 | 7,659 } 12,991 ] 18,053 l 16,277 | 8,645 1
3 & | 4,186 2,504 | 2,553 \ 2,320 | 6,017 | 5,400 | 2,882 \
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TEHLAEDIMIER, Ry v— v — LD - OES
EIZL L, EORMNEOE LTI oE L & =i
5, ZODEMEEINEZ 10a 1,125~2,813ke, Ty
2,008kg T4 o1z,

IBOELIBEDR Y o0 — - QETFHEEICERT, &
DHERINER, 19505355 102247 ,853ke, FIE3,308
kg, Tig5,816kg, 195LiEM3, R8.325kg, f(EL,520
kg, W#4,571kg (13- ANEERL)THD, THEE S
REDHE L KEERIERICIERT, HrlB0EDE 1K
HEN R 2 TORIT N TEMEMNEOM T
27z ‘

HLT, WEFEORY o~ N—RENEME 52 D L
TVB 7 HEIDNT, 3 #EEHERNE 2R 5 &,
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Haar | 0~3 3~8 | 8~15|15~20 l 20~25 i

H B (ha) | 3.40 |12.37
% 5.0 |18. 3

—HREEEOHEH B UL, bATHBROELES
PUB LIED bR I7TRD , SKkOBBEL, 85
BEBPT LD, BEREBOERIES 2~ 38481
BERATW AL, 1ES T TISEEET 5 OMNERT
»ha

TIARFHRIR O ORI 2L > T B, CHEEH
WK RICHB LD, CORMEEE SHHROBA 2 H
b ICT B 10 h A GBI HHED IR % BT » 1o BT h
b, B> OFTREOHE IS 6, METLELT, b
AT DEEHIIESITERE LT3, —BIESO LI
ERMDSEI U R HIIEE L, BREHID 2RI
WAkdsE ¢ > THER L, LHBM—EEL ¢
HEFTRE LI Th 5.

FEBEITRRERC L BB, TERAEE
DEP 5 RN B BRI S 57238, BEOTHEE MY
IR B BRI 3 4, HANEEAKE & LTHIE »T
Uk ofzicdh, b g A K ek U Tl L

31.23 |19.80
46. 2 [ 29. 3

0.81 | 67.61
1.2 160

BRFL, BERORMS EIIL (818, 195D .
=7, LRI A & OKFRE L b KL

Ehi, OB 80~%cm THib DL, L
L. CTmEALBITNEES v &, ELOE

JEEITERD b A O3S, HTOE L EREO 4 0

RHEELTHRT LM ->TH5 T, HLATOEMME
BoRABTETHY, hACORMBEARELOES
BEOLIHEMEOAC L »TIE#EHRLISER L O 2 L
SRR SN, LhDOARDVTRECRNZE
THH, —RACE, BEOET L0 E AT E R
BB L, YACHEEHRRES €A LVETR
KRN THFET 5 BOETRED b hi,

g, LHERCHMNLEEMOSE, RIS
MO 2R L83, B4ED LY Toh B,

THuT AR L SR L. 7ot &£ 025 ~75%
P, 38.4%i3FLOT5%L ELLO-—ek oTH b,
BT ACEITOWT AR, FL025%E0 Rt
D -k 212 H DHPLTHDE3. 4% ITB U T,

0B 2EEEH (EIRID

FAT19514E 4 A & H 19524 8 B 3 TORIIFT =1z,

O TR BRI 20T R LI L3 h Tdh Bo

HE8BxE LLHRECFEHMNEBEMHO S % (ha)

Baizg | A2 | BL Bz | ¢ | c2 | b | D2 ElL | E2 5t %
+1 0.96 0.96 | 1.3
+2 1.14 0.62 1.76 | 2.6

0 3.04 3.04 | 45
1 0.36 | a5l 1.01 6.83 12.70 | 18.8
2 0.28 | 5.48 10.65 4.58 0.56 | 21.27 | 31.7
3 18.15 7.35 0.17 25.95 | 38.4
4 0.80 1.04 0.08 1.92 | 2.7
2t | 3.40 { 0.28 |12.09 |18.95 ‘12.28 [ 8.39 ‘ 11.41 [ 0.25 j 0.56 | 67.61 | 100.0

-
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gedzx Lol FOMH W E M Do H T

¥ h A O M ¥ OE @ % i i # B i .
Rl w R E
wm % [T % H OO % - %
+1 0988 1.9 ha ha ha 0.96 ba
+2 1.76 3.5 1.76
0 0.90 1.8 2.14 61.2 3.04
i 1 4.66 9.4 0.41 1.7 1.73 30.8 5.91 67.9 12.71
2 17.31 34.8 0.40 11.4 2.11 37.5 1.45 6.6 | 2127
3 92.35 4.9 0.55 15.7 1.70 30.2 1.35 15.5 | 25.95
4 1.84 3.7 0.08 1.5 1.92
# | 9.7 | 100.0 | 350 | 1000 5.62 | 100.0 | 8.7l | 100.0 | 67.61

H20E Rl R R A

e, miEiEe @i, HEOKTHE.

Bl 0 - ERBMED 5N

ik 0~25% HiT:

3 25~T5% FRTS

gk T5~100% THEEDA25% BT
wata s 25~75% BT

e BB E-20~25 &

- 8~15  F--258 <

< 15 208

CARBR K T b

---ﬂ‘é’d:

bR

st 3

i g
AREHOAERG, FIAEER, LA EER
S tEichhiinb, OBEEHEHRAICRL
ADEERETH B,
i @
FEhOBEANDHELHESBED LB TDH %,
AATHEROR L, BRBEORVATIH,
EHEFESHATETIEROERTH H, BEHAK

8 853 fH &1 I Bl T B

Hat oA B | 3~8 8~15 | 15~20 | 20~25 | 25< it

i B (ha) 8.56 |49.76 | 22.82 5.30 | 1.15 | 87.59
% 9.8 | 6.8 26.1 6.0 1.3 100

8 ~I5E D § DIHIST%,15~251E D & DH332%% L,
EARRFEEOMITBA T 5,
iii B fh

EaE oFBHHR L BELoBE L (30~40cm) T
BEhhThaicbbhbbbd, SEEibcd 5 BEP
042258 LIZBHE b A CEIIZ £ { BAOHELIZED
Ly, MAOERIESTOERE L~ L 2AL P
ERLTOSHEAMS D, FRLOALLT, IO
AR UTCE & ST b EE21ED
COizHiT, BHRORIIRDE AR Rk LT
L, BnRERL GE2Z2ED |, EiEsI F it
Tip—@NEEg gully Biipsisc b (B23ED , T
RIS OB OEE S 17 U 272, T L TSR b
AT, HERSIREELTOWARIE, Ry o—
SN 2HEERB0a, 752 ACE 02 IGRYT,
ks M LT h, LEREMILICHT 58
EORGEIEE SR ol RIKTHERVEHNL-HERE
PO % A UL EEE6, STRO LIS Th B,

ik iy, BRILEELEHONEI% 1k E L0
0% el L EO—#E KD, BERELODB%E LGIO
—pR s 0T % b OHH60%, ([LED26~70% %% »
T3 & O#L2% % Uib, FHREORAMAIIS AR
IEEEHREL it LT & dsh e oz,
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2 86 & i%&&\'{ﬁﬁﬂﬂﬁ@l@ﬁﬁ
Basm | B2 C1 c2 D1 D2 El E2 s %
0 0. 40ha h hal hal ha ha ha 0. 40ha 0.46
1 4.58 4.58 5.23
2 3.58 8.52 6.54 18.64 21.98
3 41.24 10.95 1.40 53.50 61.18
4 _ '5.33 3.90 1.15 10.38 11.85
st 8.56 | 41.24 8.52 | 16.28 | 6.54 5.30 1.15 | 87.59 100.0
BT & = @ F A W BB 5w
b A H | ® omom | % # | i )
FahsE W OB R
Bo#| % |m m| % |®m O®| % |@ ®| %
0 hal ha hel 0.40%  100.0 0. 4002
1 4.58 6.07 4.58
2 16.00 | g.21 2.64 | 23.49 18.64
3 44.75 | 59.32 8.60 | 76.51 0.24 | 47.06 53.59
4 10.11 | 13.40 0.27 | 52.04 10.38
3 75.44 | 100.00 | 11.24 | 100.00 0.51 | 100.00 0.40 | 100.00 | 87.59

@) LEFEeh) - EOMbSENETE Rz TRE
LERGD b A CETSEOBEAREN T Rt TR
BPHELPICTHIDK, BHUFBTHISN THE »
KA, BWHBEDHATHPELY, HB USSR
PRETHI~SEEALN, AEOIELREEL, 15,
45, 90cm FLEOIHCoWT, FEIKE, BkE,
BEFIRE, FESARE, SRt pH, Eh &
T, R 2R, BHRUEK, BUBEERAEL, &
BHERNCZOREE2 4 i,

EEERE SERIAME &

Ful, THLZ2HLLES2 28000, BESOEE
S 2 BUF IRIBICIR D 0 L iz £ 70 A i
EBTHB,

FHECE >THCDC EEHE PIRIN TS,
Ri%, B ORI E {220 T LERS
DOENAERET L, B, HEas 27 8ne &=
BABBERDIZL I >TVE L, THEhOERDTHE
ARDES DIz iz >Tish, LnBEOLEOEES
DETEREREEERILTVLADEEZL LN,

HBE LEEMMIATHIROEECRIZTHE ol 1952

SRR, BESHEALL
(8B)(63) -

AR SCHEL, RO ER BB s |+ 6 [w wk w] 2ew] B o
BEAARFIRGISRPENT 15| gt | 10440 8.370) 0.527] o0.508° 10.35
TREL. Ehid Eh6=Eh+60 (I N2 Bt~ | 2,950 | 1.310 | 0.227 | 0.234 | 147
—6) (mV) izt b Eh6 T L, U 90 | S¥~s+ | 0.879 | 0,510 0.087| 0.180 | 9.38
’ (| 15 | Ef~agtit | 11426 | 6.620 | 0.409 | 0.240 | 20.68
<o 2| s T 7| 6.157 | 3.574 | 0,289 | 0.141 | 22.78
LSRRy Yodersie g 1| 90 ¥ | 1.038| 0.602| 0.096 0.087 | ~9.13
. (§ st
UTiRATRIR & D, Wi, g fl | & + [ 7m0 4418 | 0.321 0.128 | 12.73
inBE, Z Ol i 37 45| B ¥ | 107 o624l 0148 0101 1500
Turmﬂf TOfERRcL 27 V|9 | ® ¥ | o513| 0207 0.061| 0.109| 7.2
b 2D, [l 18| m + | 2.784| 1615 0.148 | 0.093 | 25.08
FETLIT B8, 89, 90D LB h 4 45 B+ 0.9756 | 0.565 | 0.098 | 0.121 ] 29.35
5% Lo | B = 0.304 | 0.228 | 0.054 | 0.109 | 20.68
RRWERIC & > TERE L EbN #* g 4 100 5 th
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#i893% iﬁﬁﬁbbhtﬁiﬁmﬁﬁm&ﬁ?%@ EM2 1952 HEEOE ST, MLT
B ! BREOMRER b ACBOMERE
2 iﬁhﬁ&ﬁﬂ&ﬁ,wiﬁmgﬁm AL Ehg 74, FELO 2o THlER:
28 7 %ﬁmfﬂﬁi ZONE L, S G
(| 15 |1.08|2.59 | 68.73 45.16 54.88( 23.57 13.85 5.76 | 570 i b REE R E TORS
111 45 | 1.15 | 269 | 57.25] 36.22| 48.45| 21.03| 8.80 5.28 | 501 ¢g b Lice
L| 90 |0.03]|2.73 | 65.94 34.37 53.79 31.57| 12.15 5.75 | 574 S ——
{| 15 | 0.74 | 2.65 | 72.08 35.48) 54.62 36.60 17.46 5.36 | 509 e '
2| % 1081260 68.78 3.0 53.50) 32.71 15.28 5.63 536 AEMESNK AN kD
90 |1.14 | 279 | 59.14 2807 50.01 31.07 9.13)5.89 | 525 .. . emmolmgeish T
NI ?.gg g.gg gg.ég 20.651 5177 37,61/ 16,391 5.52 | 538 5o
) . : -41| 59.97| 33.86| 4.02| 5.75 | 520 s
V| 90 | 1.10|2.70 | 59.26 32.40{ 57.63| 26.86| 1.63 5.94 | 520 TREMDBL BB onT
4; ig %% &% M%1wﬁé@ﬁ3%504A85% 547 hACORBIDE {21, B
17 | 2.79 | 58.07| 27.93| 50.63| 20.14] 7.44| 5.71 | 519 . Ly
V| 90 | 1046 | 2072 | 26.33) 28,55 44.85| 17.78] 1.48) 6.08 | szz OV EVER —BIEFO®IL
Filca b, HEHE, 45, BEEEE
L e T L [ g
mmayp e IR EETE R ASNIC
#9075 LHIREWM b A CE T EAR AR RITTHE 1952 IR LTV A, EEERDK
) p 3 IMND#HZ b T hACOEENR
ke | 4 A A O LIKHSEILODS, Bl
4 cm| 15 | 45 [ 9 | 15 | 45 | 90 | 15 | 5o 1545 % prrLE EREE~) O
Eﬂ*ﬂ,,-/fﬂgg 42.9937.22:25.4140.83{32.72|15.3936.9319.8313.1227.7220.0610.08 HIRE AR R AR (R ARG RL

@) b ACEEEDCRITT SRR R

HHERMDS b A CBREEI RIS TR & i g
Arzic, BRUFAERICISONTYATHOBRE, HME
BERHEPHE LI, MEAHPIELIIHEHE, DATD
IEL MR EMORNMC L » TR S (ERIN, HEE
ﬁmbﬂ€ﬁ®ﬂﬁ%§gﬁ%%ﬁ$&bT%ﬁE@ﬁ
WIDTHAHTEPSELL >THLELRIN TS
6EThb,

Hizk - omASAER 2 RAE LICEE (BEMEEH
M3~BE oy, 1HIF FHI~I5RDDATH
oV THE LT,

BEEEEE L b 30cm EEEHGEL, EEEEIIEEE
BPEHEBELAZUTROARL L »THELT,.

The volume of a spherical segment
=Lzh (ht+3a2)

6
h== height of a spherical segment

a= radius of the base of the segment
ChzhATEKS TR, a JEOESE, b
- HOlE BRGNS A COMBERFHEE

BicRizTE 1952
BRI | W b3 WREoRE BWROES ME AN
cm m m, m#
1 - 112.2 4.30 3.8L 139.5
2 102.9 3.79 3.07 84.4
3 93.8 3.69 2.59 64.5
4 95.5 3.73 2.58 85.4

OEO +IT B, HERH
hACEEENCR R RHEREATNA L E2RLT
RV ‘
4 % B
S B R 30\ T - B B 6 L T 1,
FuhNE, EEE KE ME E RRNEOEN 2
ESHRIT IS BB LHHO Eh & KLz, 0T
O 0T b ESIMEAIKE -2 h TIEN D
THCLBBEDTIY, Sfep TR e 100
Ene, U I B AR, SUERIGS, FRTHL
TS0, SfIR6T, BMENMTIREMSZ. AEH
B4THBET & BWMEL TN D,
ﬂﬁﬁ%A%%ﬁﬁAciéLﬂiﬁﬁﬁ+%%ME
%%ﬁﬁm JBE LT I THER D S i e HRAR LT
, TEEHT S s TN ENBST AL L BT
bfb;%o . :
ﬁmm%%m@@%%%FMTw%w¥ﬁﬁ®£Eﬁ
BIRE UIFER, HELOmOTEL SEHEOREMNKRT
Hb, COHEEBRTEARTH D0, BREFEHET
e OEBOERETEITHIIULBATHA H £~
TL\%G
Kﬁﬁﬁbhcﬁm%wmﬁm*nm HHAYA

T OEHM 51T 3 EEiN s, 10 a 25250~30045 (1
lsked L, TOLEVERERET T 4 BES
o E M IROOIEL, AR T 1024150~
20048 (1418ke) LintREEMSET, UL d 2~ 44EW
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BEOCHEER L »THEFRY D X0 T T EMHEL,
D EOBEEER TR S FHAHO R R B SEIH
CHAE L CREE L, R DRSO T & SRl Lk
THEREEUTEENNE L L EE2RLTINE,
AFEITIONT, EEZRIEHRERMLY A CEIKS
WTLERMETI L ET LT3 L L BEL L
Tods, ARREEEENDACEEE A RIZTHEE
HEABOKN I L LTRELIE LA, HHERT
DEN LY A TEOEE B MERTED it h #
LCWnZ DB S In & ig o, FTLThed» B4R
OETRRHEAOFHEXS o5, fORRLIEE
vt OB Y > TEB LD, THEHL2H
FERXD 2BV, ESBOIGREEE R RIFL
REBIRD L &L BB - Th B,
ARATETHNT S TEREMD S RBIKDORTIA
CEAEOALEROERAERET L, EEE R,
FEREE, BREAK, 2ERSRIZIIFRCESTS
CEMB LTI h, CRBEIERTEBEL, DAC
CEEIZETIXTWABRABRED LN, ZOL3
fCHE#EH D A CR O EFROREE IR EL <
I TWaNY, TEEMIERE2ETTAC L1, B
Tbhiﬁ%K5n6ﬂLﬁk®ﬁﬁrmétnaCt
ﬁ*tﬁﬂeéo

5 4 B

1950411 H 4p 5 1952E 8 HE Ttz o T, HERE
LRREARNRFBRLINTESNT, Eib A 2RO 8
BRI v, MENRBEAT —EOHEFMD AT
Eo—iz L, BRI, EEIZ1909E L H191MET TO
BicfFbhinis, TEEAONMDEICE L, TEEEEL
BOgER P — v TRl a5,

WALz B mHR68ha, R b A CEIE#950ha,
ZM80%iT 8 ~20F DEFIARERT L, HEEIX 100~
200mTaH b,

B FRAL AT AR TR T #I88ha, HR b A CRIL#Y75ha,
ZO#BI%IL B~ DEMAE BT L, REEFER
500mizEE LTl A,

FHEHR2EH TSRO & D Th b,

1 MR T S EHD K32 % FE L D25~75
%%, 38.4%13F-LOT5%L ERIUDEO —4 k0,
BEieh ACHERO 8 #p EXE T O25~100% FKiFi
TD—#E R 2T,

(2) ERTEnTid, EEmEO61%IEZETDT5%
P ELTO—8%, 12%3i01025~75% %%, b A
CEIRDNT AT, W72%FELOT5%L b0 —

S O DA B e 2 T35 =72,

3) THRME T, YACTHITBEORHE £2
%=, REAKEE FEEAMERCHEME SR
WP L, 20HEY ACEOEE MR CERUR.

I EEEabsC T SELRIBOL

RIEDNT
HKFDTFE
THREME RALR —R K SIS
* El

LR D 2 REEE LT L s 51
Ve Hln, TEFMImFERIke L 3R LOFCHER
Thadirh, Hlicid, HMEREKPINRHTIKRED
SIRTRIE IV EREICE, B2, MkOME
FEACH LT, HEIEREREA 2k fo L g
NUT LN ERS T ETH 5,

T U CREGIEDEBN ARG, 4, BEYESD
BRI, RIS S, R feliESic L o
B, BRI AR & 35D D,

SEESHITH UL VA TEPHBRTAEESTC,. B
RO LI BEFEOKIEE2BADE, TOHCEL
ToRBNET IR 28N L iz G s, REOES
H#H A CHEOKRRSE, BEA KDY EEI BT 2
B ABOIEEWRPFEH LT R ooy, THERMH
OEZTEITLAY,

LD RBRD S DACEHOLEEMEIT A
Wid, ROFERERLITELL 0,

213, BETTORMSEZENS L WD ENT
WARFRICL > THHOLERMPH1LT 3,

B2, BlLOFRRLHYBEHEHIELTHSEY,
ZOMICEAMS SRR T 5, ML TE2OFED
RENLIE, HEE TR -5 EOWF izt v
s G, EHEBICIU L) ACEI SRR
BLOFET, Lt HOCBERETHELFHETS
THEED IS,

COLIRBRELTLSL, FEDESHY ATED
SERRMT LR EGNE SRR ERE LD
Bhe

HEHEEC L 5 LB ERE, H{ b2
HIgEgic & > TED RTINS, REDH A ORI
BOWTR, ChETEOMIEERERBICEL ML
TOEREIEFRA F I, e EEEEsh b A cE L
TR ERED, LB Rr g Bk
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DERBEELPICLL D ERATL
1 8 B 7 &

(1) HBRXOME
19506 B OMLS512F, BRI D A OB R SIS
Fs R S R E 2 B Uiz B0 MRS

iR, EaARSEOmSm T, Eaky 220
mTH ofz, REEOLET RERCET s HEN
KSR BT, £ OB, BROL
hThb, i :

EEOFEHITE, FEHELRE RO D L
BE LIS DI,

go2gk L+ ®m oo W EmE H
wooa \ B o+ ® 8 & Mok B A R
+ M WOt sk #
] em a | me | | fe | st | B | 4w | m | R
A 0~25 S | BB 5| FEEEA- | 7.00 | 30.69| 12.70 8.35 | 46.26| 33.00] 13.66; 3.60 | 49.74
B, 25~60 AR | BBEE 9| JAEE-R | 8.96 | 38.28| 12.40| 5.77 | 34.58| 42.06) 13.62| 6.34 | 37.98
Bs 60~65 | HEIBRLR| PR 5| H  -- [13.80 | 37.41) 12,43 5.26 | 31.10| 43.40| 14.42| 6.10 | 36.08
C 65< JAEBRR| IS 11| B - 16.80 | 34.69] 12.87) 5.20 | 30.46| 41.70) 15.48 6.20 | 36.62

ST b R R T R T R R B R BIRi & T

B o TiE AL S KERiC & =72

EO3E - B oo oMo HE
Fok Fok ok ok #ok EE K
3 # 2 L ) N
oo T ey iam | P o 1B Repmm o m |k %) emE | amm | e
(em) | "% ?E‘g/iii_\ 1,0 | Kl ® IF (%) (%) (%) (%) (%) (%)
P
A 0~25 6.11 | 3.31 | 5.8 | 5.4 | 485} 50.145 | 0.016 | 3.032 | 2.380 | 0.149 | 0.0263 | 0.1006
B, [25~60| 5.92 { 5.88 5.9 5.5 490 | 18.502 | 0.099 2,489 1.444 | 0.106 0.0128 | 0.0443
Bs [60~65 9.56 | 4.43 6.0 5.6 490 2.279 0.080 1.261 0.731 | 0.049 [ 0.0115 | 0.0456
C 65< | 8.70 | 5.01 6.0| 5.6 510 3.084 | 0.080 1.045 0.938 | 0.023 | 0,0109 | 0.0438
* A% T HE A%
HE A ElREED cm 7.

FIFDE < ilic il 2 Yol AR, ARISED
A, H2.2m, E39.0m, 1K 19.8m2) 3 2K %
FE U (HE24E),

S HER O EH REHT Rk RO A LB 2R
T sh g 45cm DIER % & > TS, EFuuk b 22.5

4R TR
W ->TlEds & HREAE, #h, SEFAE

R EBRO TR MRk R L E R MR 5
T, ars Y — bl # 24 (200emX 50emX 100cm) %
BEU. # 2R EFER N CT2hkANOES
L, MEHBEL T EERIZTI,

SRR B A, W, WREEDIREL, #
IR E LTIy 0 — A LT, BER Hix10
SLiE4 200 ThDM,

TR K BARIRE, BUbBEE s § 9om & LT,
oo — N — kg2 B D EEMEEROFHEIZMEL,
HPARBE RO S TT FR BB Ui, ORI £ B
B9 A& iR Thisd o, BEIXEE4 A%
RiC10 a MRS GiEEsE 7. 5kg % itz T, 1iEL 6kg 2 M4k
MK T, JNH9. dkg B EEME THI LIz,

#E B (hA CEIREERE

ERAELECHE, MSHN0EDEE—FREAN
1o b A CEIRRED 3 B 2 ofc (SE25H) .

1 KOEHE54.5m? (ig5.5m, F39.9m) , TH D
# 7 OERIZ545em X 50em X 7T0cm T dh 2 17,

HEKAHIT AR BX, 2EEER, #Re
HERD3REL, S@EEBIA—~F v~ ¥ &5 2 %@
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U. 19524F 4 A20ENCIBREL 72, WREEX I 1.2méE
FCBAEE & #iE R 2L b, B o T B i i IR
BE L, $amaERTRAR >R 2 EE T I
B,
BRI AER 5 ~ T BB 21T ofc, EEHLEE

4 AEXIC10 a JEpsrRER10kg 2T, HEET7.5ke

PREREK T, nE 1Sk prEEinE CHEL T,
{2) SEERTTHR

AZEDa 7 ) — s SWNREEDHER 25
L, HEECEBRLUEF 26 BRI EHEE L. B
Wic L AMCRERIHEKZ, BRERS KA
KB RO EEDERPAE L, @SR 2 2 iTimA
LichetF &, ASKick oM oBREREACLS
Lo L TED THETH »icice, MEKOHRA
WO IATH~L4BEMLEEDTE -2 LD EM
LTHAELI.,

e BEBOKRK, BEKITE 5 me LERIHE
KT UTee WEROIDIR IR & o 7 ITHE
AT AL ERIEBEERL T e o TRER RN
L, FOERTER l_/(f\_o el Molybdlvanado
pmmecmd&@m,mimmﬁﬁﬁﬁﬁ,ﬁmm
TR TR Lo

R TEOTE, Bl E s 8 OREA LT
tiRg vy I hEEOSRPERNL, | €S2 LER
Licd QIE20 Ty, BRI AT EHEIIAET
f~4 QLA S 2 L HERUTHEAE L.

SR EE, EE Turingh, 227 Kieldahlis
LR, ShEanRKEERaEORRic: »Tn

U, B Lorenzih, MIBLIMVESUEETHE BIKIZE
BREIRIC L o CEM LI

22 B R R

(1 #E A
4 BRFRAGT & BT
TEE Rk &
1951, 19524 MEEKERUHEDD A, 100HEEAR
BPRd 50, 95, 96EOLSY Thd,
Z DRI & > THEBRIT O TR EKP # » S IHE
AL ToES, 19514170, 1952E17H, AHORT %

o4 FRKER O ERRIER  1951~1952

1951 1952
A&
7| i m | BE | A mm | EERE
E 0 0
4|m| 171 2
w1 143 4
E| 1.6 1 2.4 1
5 | /m | 14.8 3 4.4 1
*| 16 3 23.9 1
| 4.3 3 55.6 3
6|l 306 7 5.7 1
Fi 15.9 3 11.0 2
E| 17.2 2 29.1 5
7 W 1.z 4 87.5 5
F| 4000 3 78.2 3
k| 310 1 104.8 7
8 | i 0 0 28.9 2
| 334 1 60.5 1
E| 446 8 16.5 2
9 || 8.9 5 18.1 1
F| 162 3 74.3 3
E| 133 3 8.7 4
10 || 508 4 12.7 3
| 152 4 25.9 2
E| 9.2 5 47.9 2
11 (7 241 5 37.4 5
| a0 6
] 610.3 | 80 763.5 57

7% 19518341~ A3E T 195258158
- IH~11H20H & T

E®HzE W & O S W 1951~1952
FELd Smm l | =
o 10mm| 15mm| 20mwu| 25min| 30mm 35mm [40mm 45mm [50mm '55mm [f0mm 65mm &t
EH i l |
1951 46 16 10 1 3 0 3 0 1 0 0 ] 0 20
1952 26 11 4 4 0 2 1 1 1 1 0 pA 57

-
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9% 10 EBARRD D 1951~1952
sl 05] 1.0] 15) 2.0 2.5] 8.0] 35 4.0] 45] 5.0 5.5\6.0 6.5 7.0}7.5
\——___‘ mm mm mm, mim mm mm mm mim min mm mm | mm | mm| m | mm
1951 23 26| sl | 2| 1] 3] 2] 1| ofl1l1]ol]olo
1952 9 |17 l1w! 7] 1 1] 2 1] 1]ololo]|1 1
8.0 85| 9.0] 9.5]10.0]10.5 1.0 115]12.0]12.5] 13.0[ 138140
Imm min mm mim mm mim min M mm min ITIITE | IMIm TIRIIL
1951 ol ol ol ol of of of o of 0o/ o0 o] 1 80
1952 ol ol ol of oi o of o o} o o] o 57
BT E  EXOHFkEE LEHTE (19.8m22) 1951
H o 10411 £ mH OE OH B Hhy Ok OE &
A H gkm wor| %ok ok B %o oAk m o ow o ok
mm | % + | B |k L = | hE= | - 5 K ES:
om | T B kme BER LB g | WEE £ B g ] REE
6| 6| 851 1.0 f o | 2 1.2 | 0.07 4 ‘ 2.1 0 2 1.2
7 | 128 ] 1.0 v 0 0o | 0.10 3 0.8 | 4 0 0
7| 11| 108 52| 4 0 0 | 248 | 45 | 211 | 4 0 0
21 | 328 | 20 | & 0 o | 0.2 3 05 | & 0 0
8| 10| 810 ]| 140 | 31 ‘ 5.0 |22.80 } 240 | 39.1 ] P 40 6.5
3| 98| 42| 4 5 2.6 | 5.50 3% | 18.3 | » 4 2.3
o | 61 48| 35| 4 9 1.6 0 2| 16| 2 1.6
10 | 14.8 | 1.0 | 1 0.3 | 0.15 8 | 2.6 . 1 0.3
21 | 14.8 | 2.0 | 4 0 0 | 0.07 3 1.0 | 4 0 0
10 Ls 12.3 | 3.4 ,, 4 | 1.4 ] 0.69 ‘ 24 | 9.9 v 4 1.4
34| 55.6 | 4.0 v 26 2.3 | 255 | 350 | 31.8 | 37 3.3
89| 4.8 | 1.0 | =« 0 o | 125 | 108 | 13.1 " 0 0
16 | 1.4 | 0.4 | 4 0 0 0 2 | 07| 4 0 0
n|lww! 50| 10| » 0 0 0 11 | 10.6 p 0 0
‘ 20 | 45 | 1.0 | 4 0 0 0 1| 11 ’ 0 0
23 1 126 | 2.0 | » 2 0.6 | 0.45 32 | 126 | 4 9 0.6
24 | 105 | 10| 4 4 1.7 | 0.3 | 36 | 17.3 | 3 1.2
5t 0 77 36.67 | 908 0 | 95 ]
5 UICREIE B3, 196 LELO, 19526120 230, kOMS) i, FBRK TIRIO514E80.1%, 1952472.0

REOWFIK R BRI, 8EO L TH
By

L95LEE D AU D7k i 19.8m2 M908/ T =1z
O L, EEEERBEIEREERORIRRETT
Feor95 1, 1952 ik X Dtk Bl 2,025 L i L, &
TR ORI X 3354, A9LIDDBICRE I 27,

¥ 121053 10mm Ll EDEED & o o0& KOS
R (RERIARDS 2 > 2 A Lo A ORBFIRIC | 3 % ¥

| TEHREHEIXA3L 7, HPREEIXE86 LT L,

% Tdh =izdy, MEERIID L, 1951ER£mH, 9k
EERZhENn5.0%, 6.5%, 1952:F1114.3%, 13.89
IGRE R 5T,

i HERERTEE b, HEERIIETH oo
BRI 1951423667 kg, 19526£61.99 kg ‘Td »1ze L
Tohd o 2 wEEDRERKI & A LERT R, #3098
.G6kg, MEEHRXIES, HHIKOMEKRIZ2, 9337, &
R AL
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98 % ARoydvkite HERCE (19.8m25) 1952

s om|osm| 2@ # s B OR & &
A E gﬁﬁﬁﬁt ook moe| o®moE ok |woT| o®moE oK
mn | R o [ REE | & R g REE R o [FE
5 | a1 ] 59| 1.0 0 9 1.3 | 0.0 3 zo] 0 ‘ 2 1 1.3
5 | 10.2 | 3.8 ’ 2 0.7 | 0.70 8 3.7 B 2 0.7
6 | 7 | 346 | 3.0 ’ 5 0.7 | 4.50 | 100 | 14.6 " 5 0.7
10 | 45 | 0.2 v 5 5.6 | 0.04 5 5.6 v 5 5.6
12 | 195 | 3.4 g 1 0.1 | 100 | s0 | 13.0 g 1 0.1
;| 13| 154 | 50 v 3 1.0 | 8.00 | 90 | 20.5 » 5 1.6
w | w7 | 1.0 " 2 09 | 1.50 | 110 | 47.5 ’ 2 0.9
27 | 3.3 | 0.6 ’ 220 | 17.6 |18.00 | 340 | 27.1 p a0 | 27.9
3 | 255 | 3.0 ” 10 1.9 | 120 | 75 | 14.9 v 8 1.6
g | 5 | 53.0 | 12.0 p 15 | 14.3 |17.00 | 755 | 72.0 ¥ 15 | 14.3
121 | 7.4 ’ 45 8.7 | 9.50 | 167 | 22.3 v 50 9.7
25 | 60.0 | 4.2 v 30 2.5 o | 240 | 20.2 & 40 3.4
4] 92| 28 P 0 0 o | s0 | 27.5 ¢ 0 0
9 | 12 | 465 | 1.8 P 1 1.0 0 5 5.4 P 0 0
2% | 13.8 | 3.6 p 5 1.8 0 5 1.8 P 1 0.4
1] 350 | 1.8 v 3 0.4 | 0.50 | 20 2.9 v 3 0.4
14 45 | 13.0 | 2.4 » 5 1.9 0 2 | 0.8 P 9 0.8
2t 0 ] 354 | 61.99 | 2,025 - 0o | 4m
CEATTEHEEREONURISIERICEETH 2. 1951, 1952E£@12 A5 1952, 195351505 3ARETO
o FIEKITE A LER T RE SRR Mk, SR, HMESEIZHEBEDO LY TH B,
EOE K % #
F 1951 ~ 1952 1052 ~ 1953
EE S . 5 # eC = " = |\ °C
Zol W R | B3 8 WOR B R
A mm cm LOm | & & | & (€| mm cm 100 |82 & | & &
E 4.6 35 | 7.8 | —2.6
12 | | 205 5.8 16 | 93 | =37 | 3.0 273 | —2.0 | 08 | —38
+ | 322 7.0 23 | 7.1 | —2.9 | 498 57.8 | —2.5 | 1.1 | —5.6
| 5.6 7.0 | —05 | 2.6 |—46 | 77.0 0.3 | —0.4 | 25 |65
1| = | 2Lo 3.2 | —1.1 | 0.2 | —6.8 | 33.2 789 | —1.4 | 1.9 | —3.7
F | an 66.8 | —0.0 | 2.1 |~55 | 66.5 91.5 | —2.1 | 1.1 | —-4.7
| o182 68.3 | —1.3 ] 01 |88 | 70 | 1386 |-3.4]| 04 |-70
2 | Hi | 1475 | 1016 | —=2.9 | 06 | —7.3 | 58.2 | 1204 |—25 | 0.3 | —61
F | 21 | 7.0 |—209 | o2 |—73 7.3 | 11705 | —04 | 45 | —5.4
= | 809 | 170 21 | 42 |34 | 304 74.3 3.2 | 65 | —L4
3 | m | 11 784 47 | 6.4 | —41 | 348 59.9 2.3 | 6.0 |—2.0
+ | 258 134 | 5.1 | 140 |53 | 17.4 14.2 63 | 7.5 | 2.9
i e | ] 0 R

Wi 3 T I9526IR240 2T, 1953643265 % T
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1951 (19514E12H b 5195242 3 PRI T) O
SOy oA OIS Y, 3 BI8HII#ED,
195248 (1952:E12 A4 51053 3 A THE T DA
W1 BIlEKEEE b, S A26HICE =7, BFAKOIA
EHE #8100, L0IEDEH ThH 5B,

2 A EOMEBKOMERT R Tid5,8067, &
HE[K4,2747, FRRBIEXG,3481TH 21,

#1002 REARDHER (19.8m2H)

1951~1962
X SEEL [ ) N
£ E
/ [ I
1-80 50 10 10
31 33 130 250
3.1 33 g5 100
3 33 40 35
7 35 50 23
8 55 30 185
10 60 64 230
11 30 . 40 70
12 20 a0 50
14 10 8 50
15 100 60 145
16 500 600 600
17 545 64 60
18 26 3 40
B | 1,039 | 1,336 | 1,823

10l & mvEROFEDR (19.8m2H)

1952~1953
E %
\' amEHL W ’ ke
E_H _
7 N 1
1.11 490 330 230
2.12 850 o 910
27 30 600 500
28 €0 130 140
301 5.0 730 810
2 110 190 270
3 10 55 E0
8 480 360 360
g 40 60 60
10 a0 85 €5
1 55 50 50
16 20 20 20
19 25 5 %
20 g0 185 170
2 70 210 210
2 5 8 50
23 20 130 130
24 10 13 130
L5 10 20 20
% 0 10 20
B | 8w | s | asw

HROEBOBERI, B 5 75E>Ti s LB
BOWEE 5V, BREORIEbICE ~TEILR

izh, fE-oTHEEMEGCES E BAMER: OBEFRE
Ho s sk iy, ML L,
MR & & MEEREIFETH -0 L T, #HHBRI
195142 Bz 1-560g, 1952t2p51.96ke, SE12.52kg T
& 27,
noBOE

2 QR R BB kO ERE, BT
128,730, AR EE (4, 705 ] HPRE HE X6 9847, € O
ke & A Fee LB B A T 101.18ke, T
HERTRETH 21,

2) # @& B
4 EEEAOT AT EERR O IR E

FRE GBI, L LIEFkO SRy i 8l
BEBESEFEOS LicREDNE, L LEEIKIZFEK
BB iR B AT L > THIE IR B TIHEL,
BT ACETIRCORPEZERBLITNEZ L,

bACOEFENC L T, B2l 5 B8
R RS L, EOl0a MREss, BEEEOHE
Bz ORI E -T, HEES LR FHEHET 5
MfiERE »T{ 5%, COERZHALMTTLIY, B
55 B OIHE TIE 1952~ 19554 3 TRESH 2 b A CHER
T (26X RO FEEIRDICK y, BRI
A LI,

26 EBTOEEE

BUH REHRTORR



1962~-1958 MR E, WREDODMHE, 107HEANE

PRTEBIZ~108ED LAY Th Do

1o

HROmM L, COERHOTEH IR RIHT
TEOGREERL, TERM L 5 RS ORKR

HeohpiclLL s &8a

-

7

=3
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#1063 B M OR & O B oA # 1956~1958
5 . 1956 1957 19538
B & = W& - [E T
n T 5 s T R R I B
I 1.4 1
4 i 33.5 6 22.0 5
F 81.5 5 3.0 2 14.0 1
E 5.4 3 16.9 2 0 0
5 H 0 0 45.1 4 0 0
T 14.0 2 21.2 3 14.5 i
i 35.3 5 18.7 3 11.0 2
6 i 9.8 3 1.8 1 27.8 4
F 61.8 6 3.8 1 13.5 3
- I 20.6 4 25.5 1 9.0 2
7 h 25.4 5 19.6 5 12.0 1
= 42.3 3 58.0 6 108.8 7
E 59.8 4 53.6 7 14.0 1
8 i 6.4 3 11.4 2 68.0 6
T 17.9 4 72.5 5 11.0 1
E 38.9 4 50.5 6 58.0 .3
9 rh 0.3 1 45.2 7 102.1 3
T 15.3 4 23.2 3 50.5 4
E 24.8 4 76.6 5 7.5 1
10 o 44.5 6 27.1 3 37.1 2
F 3.4 3 12.0 2 18.9 2
E 46.3 7 28.5 6 0 0
11 Mz 35.0 8 7.2 2 28.7 3
T 21.3 7 11.9 3
12 I 31.7% 5
_— gt 626.6 104 655.3 84 606.4 47
* 1ZRTHET
w0 W OE O 9 &F 19521958
mm 101520 | 25|30 35|40 | 45|50 |55 |80 |65 |70 |75 |80 185 |90 | &%
i~ T
1952 (26|11 4| 4| of 4| 2| 1|22l 1 ]o 200|000 57
1953 48| 9| 71 5| 1| 4| 1| 1| s|lo o ]o o000 |0]|0O 79
1954 |32]14| 9 5| 3| 2| 2| 2[olo oo oo 0o|0o|0]o0 69
1956 |43 |17| 81 7| 2| 5| 4| 2l 2|1 ol oo |o]|oO0o ]| 0|1 92
1956 |65|20] 9| 5| 1l 2l 1lololr|lolo|o|0o|o]|o|o]| 0] 104
1957 Jla6|17| 9| 6| 2l 1| ol 3]0l 1|o|lo | o|o|O0o]o|0]oO 24
1958 |12|10| 2| 4| 3/ 1! 3| 0]l0]lo|1|0o|o0o|0o|O0o]|Olo]|oO 47
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®mIBk 100 BB AMEBOSHE  1952~1958

4 FFEIO 5[1 o1 5!2 o[z 5|3 0[3 5’4 0[4 5|5 045 56.06.57.0/7.5! 8 i35|90 95’10 0110.5/11.0[11.512.0, &&t
‘ I'J"i'l'l'l'l'\'l'l"'7'7'5 .ol.’.}. .0[10.5]11.011.502.0] &3
1952 | 9/ 17/1007|1|5|1|2;1|1]0flo|0o|1|2| ol 0| 0 0| 0l 0| 0| 0| 1| 57
1953 | 30|26/ 9| 3|0 |3|0|3|0j0o|1|0o|1|o|r| o] 0|l 1| 0| L] oflo|0O| O 79
1954 (3318 6/ 2|1 |2|0|1|0|0|0|0j0|0|0| 0| 0| 0lo0| 0l 0| 0G| O 0| 69
1955 | 41|22 92 |5|6|2|2|/0|1|0|l0|0|0|2| 06| 0}l 0] 0 Ol O|]O| O G| 92
1956 |65\ 14/ 112 4|0 | 3|0|2|2/1]/0|0|ojo| o] o] 0l 0| 0| 0ol 0o 0| of 104
1957 | 47/ 13/ 6/ 8|1 |3|2|0|0|2|0|l0|0|2|0| 0| 0] O]l 0| O| O] 0| O] p! 84
1958 |16/ 12 3 2|1 |2(1 5 (1]0|1|1|1|1|lo| 0| 0| o0l 0| O 0] 0| 0| 0 47

1952~19555F 3 CREHE L & BRI T ORk BRI BRE
THT23D0LbEHL, MERRTOMEE—&icdi
ot BIG, BHELSOBEKES 100 4iud, T
OFFEIE, 1952/E112.0, 19534:120.7. 195448 105.4,

1955/F 108.4 TE11.6% % ¢, HEEHFTIR, 1952
#F89.9, 1953583, 9, 19544E79. 4, 19554E76.9, Li&l7.5
%izip o1, WL THukE RSO T T ORKE
REETEL b, BER LoTREMNSKERLT
4 R ES F L i ot BER UL COERIZOA
CHDNET—A S5 W & SN R TEs:, BE»
EOTHFL, ChMETFT2ieTdh, FieEky

BRI TR T UTERZHE., B0 ACHD

- BHROBR 2 RTHE LT 2 HEEMED i,

RO & 3 B & T, BHIRI S THt E XK
A v r WA LICESGE 195248160, 19534 9 [,
195447 7 |, 19554F250E], 19564F 7 6], 195747 @, 19
SBEEIOE, LEEDHTEHE LIz ElSid, 19524212,
19534 3 @], 195442 4 [@, 19554¢ 8, 19564 3@, 19
57m 3 [E, 195848 @TdH o1z,

HROWEA R LIE 10011680 L is b
ThHsb,

WIO0H  AROMIKEE LICE G45meN) 195
105315 # Hit £ m B A4 WHORE &£

Haﬁﬁﬁ‘fgkﬁﬁié ok K| % K o] % k
mm mm ke |z B& ﬁ(yii$ kg | 2k &I \ ﬁ%‘:iﬁ kg |7k &I ﬁ?jzﬁ

5 31 5.9 1.0 | 0.10 ‘ 0 0 0.09 0 | 4] 0.07 0 0
6 5 10.2 3.8 0.20 5 0.9 0.05 5] 0.9 0.10 5 0.9
. 7 34.6 3.0 0.69 37 1.9 0.27 34 1.8 0.25 17 0.9
10| 45 | 0.2 0 3 | 1.2 0 3 | 1.2 0 3| 1.2
12 19.5 3.4 1.10 32 3.0 0 1 0.04 o] 1 .04

7 13 15.4 5.0 5.00 150 17.4 0 10 1.2 0 10 1.2
17 | 0.7 | 1.0 ! o078 | 133 | 216 0 0 0 0 0 0

27 63.3 0.6 20.40 891 25.9 0 311 9.0 0 221 6.4

3 25.5 3.0 0.15 41 2.9 0 14 1.0 0 5 0.4

8 5 53.0 12.0 30.50 1,526 52.8 0.50 1,301 45.1 (.65 770 26.7
11 26.1 7.4 10.50 1,166 82.1 0 437 30.8 0 510 35.9

25 60,0 4.2 1.50 729 22.38 0 231 7.1 4] 250 7.7

4 9.2 2.8 0 71 14.2 0 2 0.4 0 0 0

9 12 13.8 1.8 0 10 1.3 0 2 0.3 8] 2 0.3
26 46.5 3.6 0 7 2.8 0 7 2.8 0 0 0

a | 1 mo| 1s|os] 5] 13 0 0 0 0 0 0
15 13.0 2.4 0 20 2.8 0 0 0 0 1] 0

o | ] |71.42 | 4,851 0.91 |2,358 | 1.07 | 1,704
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#E10FE EFROFmISKEE LSRR (54.5m2H) 1953
1043/ # s & W OB OHE O OBE 4
Hafﬁiﬁgﬁﬁﬁé Wk K T% I woE ok
mm mm kg | sk &l ﬁi}jgﬁ kg |k ®I l ﬁ;}:% g | Ak ikl I mi$
s | 17| 77| 05 o9 | 15 3.6 0 ) 0 0 0 0
27 | 1.9 | 5.2 | 327 | 20 3.3 s 15 2.5 i 15 2.5
6 | 9 | 2.8 | 0.8 f 1.50 ‘ 15 ‘ 0.9 ” ‘ 10 0.6 | » 10 0.6
g |14 | 414 ] 100 0 31 1.4 ” 0 0 v 0 '0
17 | 1900 | 8.8 0 28 2.7 e 0 0 p A P
9 | 27 | 19.0 [ 1.0 | 0 40 3.9 ‘ p 15 | 14| v A
10| 10| 33| 72 0 90 4.6 ‘ ” 0 0 P P P
- 11| 2| 324 ] 40 0 39 2.2 # 0 0 " ” #
- 8 16.4 3.0 0 75 8.4 ¥ 0 0 & ¥ 0
z | | 5.67 | 353 ‘ o | w | 0 25
1113 SOk E s SRR (54.5m2d) 1954
104 & #E Hiy 4 H OKE & Bk OB A
Hﬁmﬁgj‘mﬁéﬁﬁ%ﬂ( = ® ok K| W K
mm | mm kg | 7k 51 ﬁ,’}};$ ke | sk B ﬁ;:,’/k;fgfg ke |7k & ﬁﬁ%%i
s | 5|28 | 12 0 9 1.3 0 0 0 0 0 0
g | 9.0 | 3.1 0 9 1.3 " 0 0 P 0 0
6 | 20 | s1.2 | 46 | 0.45 | 90 5.3 p 0 0 [ 4 0 0
8 ’ 23 | 19.4 | 7.0 | 1.80 | 18 1.7 p [ 9 0.8 \ B 9 0.8
3 | 343 | 7.4 | 255 | 260 | 140 P 0 0 y 0 0
o | 7 130 | 22 0 18 2.5 e 0 0 v 0 0
o5 | 3000 | 2.0 | 3.70 | 279 | 131 ” 0 0 i 0 0
g 8.50 | 684 ‘ | 0 | 9 0 9
. gll2E AXOpdkite HERTR (64.5m2%) 1955
105314 R it £ T OH & # O OE A
ﬁafﬁ‘ﬂfﬁmﬁg ok ke Wk kK g W & K
mm | mm | ke | gk BY WEE | The' | ok ke ﬁﬁff}?ﬁ*@ kg | 7k Bl ﬁi;/jf$
19 | 253 | 1.0 0 14 0.9 0 0 0 0 0 0
5 20 3.8 0.3 0 14 6.5 & P # z ” o
a1 | 23 | 0.2 0 27 | 21.8 e ¥ ” A ’ »
25 18.1 3.0 1.52 164 16.6 # 7 # 7 P &
6 | 26 | 27.8 | 1.2 0 82 5.4 v A ” 4 A -
27 4.4 0.5 0 14 5.7 # ” 7 #” # 7
7 4 17.9 3.0 1.05 137 14.0 ” o L n o ] 4
5 | 19.7 | 22 | 0.30 | 164 | 15.3 p w e v y e
3 | 27.7 | 7.2 |6t.10 | 209 | 27.1 » v P P P v
8 21 47.3 7.2 |17.20 545 21.2 ” o # 7 z Vi
31 30.6 3.6 |14.72 218 13.1 # 4 % # 7 #
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105/ # Hi & OB O£ WOk OB &
Haﬁﬁ@;fﬁﬁiﬁg sk o] o kK |w v @k K
iy " =
mm | Tmm | ke | Aome | BER | T |k g | I i | g | REE
7 | 8.7 4.9 [15.40 | 1,744 | 36.1 P # # # y o
o | 8 108 | 1.4 0 27 | 4.6 ” ’ v ” Jh v
14 16.5 -1.0 0 27 3.0 P #” & # #” Z
16 | 121 | 4.0 | o 27 | 4.2 y p v y p v
6 | 520 | 32| 1.88 | 401 | 17.3 " y ’ v P ’
13 30.4 1.6 0 55 3.3 7 P » % & &
10 21 35.8 2.9 ¢} 327 16.8 # P & # 7 4
27 11.4 0.2 0 27 4.4 & P . # # #
29 19.0 0.9 0 109 10.5 7 s 2 # ¥ #
3 | 217 | 31 | o 34 | 30.0 v v A v j e
2 20.0 1.0 0 191 17.5 P Vi s ” Z #
n ] 9wz | 10 o 136 | 22.3 " M e » v "
16 33.3 1.5 0 273 15.0 # ¥ # 7 ' #
18 17.0 1.5 0 136 14.7 # P 0 # P 0
£ 114.67 | 5,712 0 0 0 0
FI3E  ZEOfiEkEE TR (54.5m2) 1956
1095 # Hi & B K & i N N S
Hﬂﬁﬁﬁfkmﬁé WOk Ak L) W o K| | m ok K
E vl T o v ‘. 4_-—_
mm | mm | kg |k gl | WER T | me | WK Tig” | gt | BB
9 | 140 | 5.2 0 55 7.3 0 0 0 0 0 0
7 17 10.5 2.2 0 27 4.9 7 7 # P 7 #
23 | 27.9 | 4.7 | 150 | 68 4.6 v p J v ” P
8 4 11.6 2.2 0 41 6.6 #” z # & # #
8 46.7 4.2 0.81 218 8.7 % # # # 7 #
9| ol a7 | 50 ‘ 590 | 218 | 121 | v ‘ P v | e
| 1] 146 ] 1.2 i 0 55 7.0 ” s | 0 i P B 0
& [ 8.21 | 682 1 0 l o | 0 \ o |
H1ld4 % HREOFEKREE LEHCR (54.5m2) 1957
105375 # iz 1 & W E HE WOk
Hﬁﬁﬁﬂfkﬁﬁiﬁé LI LR I R
L - = I N - T 1 ==
mm | ww | kg | gk | TOF | kg [ me | BIF | kg | g | REF
6| 6139 o8 0 55 | 7.3 0 0 0 0 0 0 -
21 3.8 1.7 0 27 13.4 7 7 # ” & ”
4 1.4 1.6 0 55 7.3 & # & P I o
-8 | 7 | 18.8 | 32 | 8.60 | 273 | 27,1 ,, ’ v " ” "
27 | 17.6 | 6.6 | 415 | 109 | 1.5 i " v v i e
9 ] 11 l 1.4 | 10.0 ] 6.90 | w1 | a3 | . v e i » ’ B
0] 3! 63| o8 0 55 | 16.1 P v | 0 v B 0
& 19.65 | 765 ’ 0 [ 0 \ 0 ] 0
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U5 AROWRARE LHECE (G4.5m0) 1958
10454 w Ho & H OB & =0 7 - W)
Haﬁ@ﬂg‘ﬁﬁT§ ok ok oe] kK ] W % K
mm . mm kg 7k I ﬁf}fgﬁ‘ ke |k &I mi’}ig kg | gk TR ﬁ?«/ig‘S
23 26.0 4.0 5.94 177 12.7 0 0 0 0 0 0
7 25 19.3 4.5 0.24 109 10.6 & 7 % 7 # &
29 25.0 5.9 1.53 343 25.7 7 ” 4 # o 2
31 13.0 6.5 2.41 218 31.3 # ” R: » # #
13 17.5 7.0 6.50 332 35.5 & ” 7 @ 7 p
8 19 23.8 3.5 |17.74 204 16.0 & 7 # 4 o o
22 11.0 2.0 4.42 245 41.6 ” o # » # v
6 20.0 3.8 0 226 21.1 # o o 7 # #
7 35.0 3.9 0.71 719 38.4 & '3 # » & »
17 54.1 3.8 ¢} 1,635 56.5 o 7 7 & ” #
9 18 15.8 3.8 0 245 29.0 ” #” o % V4 o
19 31.6 5.1 0 1,063 62.9 7 ¥y 7 # # #
23 10.0 1.0 0 136 25.4 7 ¥ # o 7 7
27 32.8 3.0 0 245 14.0 7 z # 7 Vi "
3 7.5 0.3 0 136 33.9 ” & # # » P
10 15 24.0 0.3 0 305 30.8 o 7 o v % #
23 7.8 0.5 0 136 32.6 14 & & ¥ & #”
27 10.9 0.3 0 264 45.3 & o # & & #
1| 11| 120 l 0.3 ‘ 0 \ 82 l 12.8 | » P 0 ] ” » 0
#o | ‘ ’39.49 | 6,910 | ] 0o | .0 o | o

B D FE ek 1354 5m? 2 1952414 ,851 7, 196342 Bl gk R EL LA A E N B A R
3537, 1954E6847, 1955f75,7127, 1956426827, 1957  i35E116, N7HEDERBY TH b

427651, 1958486,910/0 % SiziE Uichs, Wk OFH $F16FE WEARERETN 3 ERRSER]
REEX TR ENEN, 19524£2,358/, 1,7947, 19534 (54.5m?¥g) 1952~1958
407, 257, 1954E9, OI, 1955ELARHE0.0Td =7z, \mﬁm o o0 o | e
2 121050 10mm Bl EQREND 1 BOEROKE gy 70 : C
BTl X Tk, 1952E52.8%, 19534 1.4%, 19574 1952 45.4 0 79.6 124.5
31.8%iei L, MR, 195285 £T6 RO 1959 1.3 “ 16.5 ‘37
WHERERENG. 1%, 26.7%, 1953, 19508 ol Iy . o o
0,0TaH 21z, 1956 5.4 7 5.3 4.6
1954z, 1955:F, 19564F, 1958f2iz 41057 H10mm g 1957 | 14.3 P 10.7 19.8
QU3 b oTohs, Tmmpl QRS ST B0 195 | 19.4 ’ 6.4 | 205.4
% (19564 105 EITmmEl 1= DRERT b 75 dp 27001, 3 G s ° | mes | S8
SR T 19544 7.8%, 19550224.2%, 19584235.5% T il et 0 ol
HHFARERIE3EE B TH 21 956 | 0 ’ 0.1 0.1
IS4 BmEMOFET S T, FSER T 1958~ 2wy 19 0 P 0 0
19582 T SIcht, 9BUERBELICA —F v— K el 7 ° 0
535 2B R EHT 5 TOMDBEN X »T, 2 1958 0 P 0 0
B0, 91kg, HPREEHR].0ThghiFT LIz, B 16.9 0, 87.5 28,1
—F R T, 19520 71.42kg, 19534 5.67kg, 1 1952 11.3 0 92.4 21.4
9544£8.50kg, 19554¢114.67kg, 19564E8.21kg, 19574 1453 0.1 ” 3.6 0.5
19,65kg, 19584739, 49k LA LIz, ol B ol o
BT, T HEOBRKROREKRE, BIRTE T ws | 0 , 0 0
19,9577, &WBILEX2,407], WXL ,828LTh b, 1857 0’ 4 0 0
T ORERKE &b e Uik ET, BHhET267.61kg, 1958 0 4 0 0
SR EIX0.91kg, WHREIARL.0TkeiTl ¥ 72 4 212, ol o us 0 9.1 2.0
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BUTER SetSdicddns R s

THEDRENRRS L FRT LTS 2 5 B R

(54.5m? % g) 1952~1958 SyE, 54.5m2N R Tri2gE1,070.5g, HEEpd24. 3
~ T R4 1 D g
\&.E\ . ‘ poos | 10 | coo & TAILTEB.TE, THIR4,201.5g, FHiE4,866.08 IKH L,
e N MEEKEFER P {, SEEERK TR, 2820.6g,
1952 763.9 295.0 119,5 166.0 | 1,041.3 WREEl.5g, IMHE89.6g, GPK4l.4g, HEHEL1.63g, BHRES
1953 72.0 220 10.4 13.2 44 .8 !
15¢ | w81 | 813 | 2 | 198 | 7e5 EXTHE, ZFE15.8z BEsL.8g. [NHEL99.3g, AK29.2
B e | Tos | so | s | s | ag & WHIGETEmb oI,
w57 | o8 | 564 | 260 | 8.0 | 2116 v RS L A LR R RO KR
1958 | sa48 | 132 52.3 65.2 | 450.0 1952~1963EDRRFITONTIE, AKBOE (5599
TR0 | a9 | 43 | S99 |BEBT g onoes ) T1053~1054% s 1958~ 19594 5 T, &
ol Bl B OB B neEneArs AT (ALIS6~1957iE 44 8 B
1854 0 o 0 0 0 = T) OEkR, SR BMEBEPMI EHTRT (B
S 1855 1 i) 0 0 L] Sﬁ)c
1956 0 0 0 0 0 - .
1957 0 0 0 o 0 RIERD 2 » 2 A Hix,1952~19534F 1 1 118,
1958 0 o 0 o 0 1953~195443 12 14, 1854~195542 H 25, 1955
Bt 11.6 3.7 1.5 2,1 13,3 ~1956/E 1 20, 1956~1957/F 1 §30H, 1957~1958
95 13,6 4.3 8 .2 7.2
o t . i i 2 g2 A16[, 1958~19504 1 530H T, ZOMARILE
-1954 0 0 0 0 0 119~125FED B Th b
T 1955 o 0 0 0 0
1456 ] 0 0 1] 0
1857 o [1} 0 0 0
1958 { 0 0 0 0
H3 13,6 43 1.8 3.2 7.2
mUS%E 4
1958~1054 19541955 1955~1956
A OHWERER W B °C WR[HEN & 8 C | mRlweEw & @ oC
wm | om | 9 4 | A | BHE | mm | om |9 0% | % | BIE | mm | om |9 K | R | RIS
E
12 | &1 (18,81 0.3 |5.80 [10.90 | 0.70| 29.3 | 12.9| 1.35/9.82 |—3.00/ 29.3 | 11.9 | 1.35 9.89—4.10
T 44.4 | 2.1]1.84|3.30 [—1.13 55.7 | 41.9 |—1.21, 2.13 |—5.72 55.7 | 41.9 |—~1.21| 2.13/~5.72
k| 55.4.] 13.6 | 0.20! 3.10 |—1.07 56.3 | 72.0 |—1.45 0.95 |—7.00! 56.3 | 72.0 |—1.45—1.00/—7.00
1| Hr|15.4|13.4 |—1.55 2.19 |—2.16] 54.2 | 92.5 |~0.80| 2.45 |—6.30| 54.2 | 92.5 |—1.30 2.48/—6.30
T 1 76.7 | 42.7 |—6.10 1.39 |—7.87] 97.6 (120.0 |—0.86! 2.65 |—4.64/107.4 [132.0 | 0.90 2.65/—5.10
F12.1]33.7] 0.96 3.43 |—4.38 18.4 | 88.5 [ 1.05/ 5.10 |—5.90| 18.4 | 88.5 | 1.05 5.10—5.10
2 /| 9.8| 7.2|—1.08 2.78 (—2.43| 57.5 |136.5 | 1.40 2.90 [—5.95| 59.5 [136.5 |—1.90{ 2.90—1.95
T | 43.4 | 10.9 | 1.66]5.55 |—1.70| 19.6 |105.0 | 0.95] 4.31 |—2.81| 19.5 [105.0 | 0.70 3.45/—3.95
k207! 2.4|-0.12{ 1.90 [—2.94 24.4 | 97.0 | 1.03] 4.75 |—4.65/ 24.4 [109.0 | 1.05| 4.75/—4.45
3t 412 2.7| 1.16 4.55 [—2.66 22.8 | 39.8 | 2.90 7.30 [-3.25| 9.3 [ 40.3 | 2.90| 7.30—3.25
T | 3.4| 0.6 1.676.92 |—0.77 14.1 | 0.17 | 2.99| 5.36 |—3.59
4]k | LT ]
g 413 ‘ | J450.2 | I ]434.0 [ | |

{#i#% 1954~1965iEm 8 A TR 23E £ 7, 1956~19572m 4 § Fi 8 A ¢, 1957~
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B9 WS ADHER(54.5m2:57) 1952~1953 " — ~ o
27 682 518 409
A B W SR Wik v a | T P
1.11 1,419 1,037 1,228 3 2,000 | %7 | 1,831
2.12 955 1,25 1,230 e miep , 5 s -
z o = o E121 % RO LR (54.5m5 847 1954~1955
2 109 218 200 AR A e ik
3.1 1,146 1,419 1,556 -
2 ae7 491 591 2.2 817 817 545
3 o7 81 136 3 817 1771 212
8 1,119 1,087 1,085 19 136 136 136
9 a5 122 204 23 81 103 169
10 204 204 218 28 109 408 18
11 177 177 177 31 100 231 526
16 4 150 150 10 81 13 163
12 150 % 109 14 13 463 681
20 518 354 436 ” a1 106 61
21 600 8t 60 18 1 817 9:3
2 150 300 165 19 54 136 109
23 and 30 436
2 354 204 436 B | 408 5,133 3,975
2% 163 109 245 -
26 109 409 177 1223 REROHEES4.5m2H] 31955~1956
2 | 7s | sse 9,599 . n . P N
1202 AREKDWER(54.5m2 [)1953~1954 1.20 408 22 272
A B m h ST A ghE s 2.16 817 545 545
3.17 408 136 403
12.14 273 77 204 18 681 136 517
112 259 27 27 o 2,314 1,089 1,742
® #
1956~1957 1957~1958 1958~-1959
R HEE &2 | °C & TEER Z @ °C Wt (s % | °C
mm | em |9 B[R |BIE| wm| oom 9 B |RE|RE|om | on |9 K| R H| &G
31.327.3|—-1.41| 2.01 |—6.60 12.0 0 2.77 | 6.79 —0.19_
61.9 | 55.7 |—1.74 | 0.91 |—-6.73 11.5 0 1.26 | 4.75 | —1.45
57.6 | 59.3 |—1.74 | 2.88 |-7.75 70.0132.9-3.37 | 1.13| —8.88
43.2 | 52.31—-0.73 | 2.03 |—6.25 | 9.1 |24.4 [—-0.16 | 1.€0 |—5.87 | 66.0 | 62.9 |—2.49 | 2.45| —7.51
24.1 | 48.0 | 0.77| 3.12|-5.32| 8.7 (5H1.3|—1.18 | 3.52 |—-8.47 | 35.2151.1 {(—0.08| 3.04| —3.06
17.2 | 36.8 |-0.71 | 2.07 |—5.77 | 39.5| 43.5 |[—0.35 | 4.18 |-5.10 19.Qi 38.0| 2.10| 5.98 1 —0.47
13.6 | 41.2 |—0.28 | 0.72 |—8.22 | 85.3 | 41.4 |—0.41 | 4.00 —4.1335.7 | 21.0] 0.83| 5.39 —2.66
12.7 | 46.2 |[—1.10 | 1.37 |—9.21 [14.3| 37.56| 1.30| 3.50 |—5.63(23.3]116.5| 0.25] 4.21- 0.04
49.5 | 58.3 |—-0.52 | 4.81 |—-7.73 | 23.7| 5.2 |-0.29 | 4,18 |[—-h.10| 4.9 | 3.1 | 3.38| 6.97 | —0.79
13.2 1 3.5| 2.66 | 5.76 |—3.85 0 0 3.61| 7.7%51—-2.70 1 19.2 | 1.2 | 3.68) 7.48 -‘—0‘.95
22,7 |14.5| 2.12| 5.34 |—4.85 | 0.1 0 3.71 | 7.36 |—2.00 | 46.1 0 5.81 | 9.78 1.70
0.3 1.0| 6.20] 7.35 1—0.10 | | ]
347.3 180.7 | | 343.8 |

195840 1 A it 14~200 & T, 1958~19594E 12 H rh )12 16~20 & T
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F123x REKOWHEE (54.5m24D)

1956~1957

A B ®n SEaL #riRaEa
1,30 . 954 ) 545 545
at 463 ) 409 545
3.4 164 109 109
18- 409 245 164
19 436 245 273
20 191 191 218
30 218 136 164
31 1,335 0 0
4, 4 218 82 109
5 736 213 273
3] 572 0 0
7 409 0 0
3t | 65 2,285 | 2.0

1243k BEKOWER (54.5m2a/)

1957~1958
A H ® oM SEbE ik
2.16 518 182 450
18 200 74 382
8t R 655 | 8

B125% REAOMER (54.5m?))

1958~1959

A 3 W WAL ik
1,30 450 0 0
2,14 205 ” &

18 55 L. P
3.5 177 » 7

10 205 » : #

aF 1,097 0 0

AEROHARRALZBERARAEKOREENELZD
T, TEEWBEOERIE L5 ERRCED Lk o
2, TEMCHHR TiE23,547], SEEHER18,668 7,
HAREAER20,3790Tdh -1,

COFAKIT & 2+ BREEAEARIRETH -1

CDORE L, R RS+ 1952~195341. 96kg, 1953~
19544¢0.37kg, 1954~-19556F1.19kg, 1955~19564%2.2
1kg, 1956~19574£3,21kg, 1957~19584E 3k (X 1958~
19594£120, AE8.94ke T »ir,

Ll E @RS & I 8 A & S b B IS
Bk 126, 127EO L6 Th b, ,

7 A EORERAES L O RS £ 5 IR
SrEE54.5m2Y, FHBRTIIEE%E42.62, HEsll.9g,
InEs4.8g, FIK282.5g, HM305.4gie L. SEELE
KT 2#13.5g, Bz 0,5nH28.0g, #AK118.2g, &
0, BREEXTCHERIL. 4z, #0, ;MEP0.1g,
fAlK127.8g, WHEOTH o7z,

R16E mETRBEEENIWEERTE

(54.5m? g} 19521958
2723
\R N P05 | K0 | ca0
31 )
1952 5.1 0 11.7 49 4
1953 1.4 " 3.3 13.8
i 1854 2.9 " 6.6 28.1
W oM 1955 1.6 " 3.8 16.0
1956 4.0 " 4.3 19.4
1957 0.6 " 0.6 2.7
1558 1.0 " 7.6 33.1
iy 16,6 0 37.9 162.5
1952 6.1 a 4.0 59.3
1953 0.7 # 1.6 6.7
1954 3.7 " 8.4 35.5
SmEEs 1955 0.8 ] 1.8 7.5
1956 1.7 ” 1.7 7.1
1957 0.5 " 0.5 21
1958 0 [ 0 0
at 13,5 1] 28.0 118.2
1952 6.8 & 15.6 66,3
1953 1.3 u 3.0 12,7
1954 2.8 " 6.3 26.7
Wghea:| 1955 1.2 " 2.8 12.0
1956 1.7 " 1.8 7.8
1057 0.6 " 0.6 2R
1958 0 [ 0 0
Bt 14.4 i] a1 127.8

B17E WSk aIn 3mSR

(54.5m24g) 1952~1958
~ - 5
\aﬁ&' \ m o N | Ps | KO | CaO
B ) i )
1952 B9 | 67 2.6 3.2 | 224
1953 8.3 1.3 0.5 0.6 4.2
1954 26.7 4.0 1.6 2.0 | 13.6
m o 1955 49.5 7.5 29 3.6 25.2
1958 177.0 6.5 4.3 7.5 | 54,3
1457 ¢ ] 0 0 o
1958 4 0 0 0 ¢
B 305.4 26,0 i1.9 16.9 | 119.7
1952 0 0 0 0 0
1953 " " " " "
1954 " " n " "
Sz ‘1955 " W " I o
: 1956 " ] H " ”
1957 " " " I "
1958 " " " " "
B Q 0 ¢ 0 [}
1052 0 0 1] 0 1]
1853 " " " ” "
1954 1] 1 ” " "
1955 " ” " " I
Wi 1956 o " " #" i
1957 " " I " "
1958 " [ " ”
g 0 9 0 o 0
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»~oOB’B =
7 e e B EETEA. BTk ORIk E & O
Sk & AL R 128 58, HEAkie X T
BrRREGEN s MERTRRE129E0Ls D T D 2
i7a

1283 FIukis XU LR (54.5m2)

1952~1958
\ﬁn‘:’:ﬂ(‘h,‘:u
R ok ok D o ko k)
ke
:f:-J“)LFEﬁ XHl
THEBELL - .ﬁﬁﬂﬁi%ﬂkﬁiﬁe o
fe kO HEIH
B ok | 19,957 2,407 1,828 [ 267.61 | 0.91 1,07
mE % sk | 23,547 1 18,668 20,379 8.04 1] 0
at |43,504 21,075‘22,207 276.551 0,51 l 1.07

3 &, E

LR ks & I3 BB EOTRIT DN TR
AERICINTIREL 5 E L OFIFLHHEMEI 1. WELF
%@iﬁﬁ%%&ﬂ%@%ﬁ?ﬂfméoﬁ@m%mf
1, B AS1017~~19254F £ A I b RENE D A TRITIS
mfi%ﬁﬂﬁi@ﬁ%%ﬂb B RED I R Ak
m@%&%m.ﬂmi%&%ﬁﬁbrwmcmﬁﬁmﬁ
%@ﬁﬁb?&é#.%@ﬁ@mﬁcmﬁﬁﬁam
Bz & B AR A LI NS 2T

bb%&ﬁ@m%yf%i%@@%ﬁm%?&ﬁ%
PR TN, i%ﬁ%%%ﬁﬁ&inbf.

i%ﬁtimﬁ%ﬁﬁi6%@#%@W%E0wfﬁb

n&;;mmcto%ﬁfﬁﬁﬁcomTMWWMElA

mEE, EEETEERES, SERILREEERS,
RIS LR , BT DN TR B R E 25,
BEEST R atEE b A CIC PV TREEFREERR

% E?ﬂ%%ﬁ%%mhmf%h&ﬁ%ﬁb(bf%

TTT8).

%%nfmégcﬂ%%ﬁﬁ@@ﬁﬁﬁm;hmﬁiﬁ
ﬂmtﬁ%ﬂ%&mﬁé@%%&bwamao

eEEOTEREE L ARRHRE & B Fiiigo L
RO R R ICIEE T 1o, Bb, HEMNI6H
DUSHAMRAE T OB X 5 &, BEFRKS & RIS KT
X %19.8m2 4B RIL, 2 M ETHHIR TR R
4101.18kg, 10a24 5,058.8kg TH -TcDicif L, FiH
ETRTTHH, BREDH A CERBEE TR0
m2 ) T B, 7 v ETENR T e 1276.5
5kg,10a:45,060.9kg T3 =12 DR L, BHREERX T
1.07kg, 10a219.6kg, SHErdX Tix0.91kg, 10ay
16.7kg T iz, ML TH A CEREEEOMEER
O RET, EEY SRR ER P RETAET
OMITHE Lo d OT, WMEFHEEOMCIEEED
Ehizhh 2iz,

PRIC RIS & NS KR DRI RIE, EAREE
HEICETIE 2 B ET, FHKT19.8m?y, 8,739,
10235441, 3kpe 3 L, AR T4, 7057, 10a:4237.6
ki, BHRBIEE CI36,934 1, 10024350, 2k T o1 L, b
A CERASSEE TO 7 H FEOM KRS 5m2 M K
T1343,5042, 10a24796.1k7, DEEHERXTR21,075],
10434385 6kl , ERREL AR G 22,207 1,10a24406. 4k T2,
ROk B IERE DT, 1955 EED BB
ROBEFAROMEKRERFETD 2

T OERIEEE & > T BRSNS 2, B
BT ko TEEMNHE SR ER, HROFRKEY
ﬁkbf%ﬁm@k%ﬁmiﬁmm%ﬁbtnwa%n
Ghaoc@ﬁmoufmmmﬁﬂawﬁmmﬁmfi
BEASERAEUICEER BTN Tom Th -0
Wit L, WEHCi dmm Th b, SFEENRERESER
sy OBk R DR R T C L 2BDTNS L,

1O E Frdookas & VT BT & B IEIRSTE (54.5m2Yg)  1952~-1958
W 0 m & w oM oA HOR B
HCrme TN | B Hi| N |Pe0s|Ke0| CaO it N [PiOd K20 | CoO | N [P0 K:O | €20

He ke 135.61 o 218.8 s515.8 [16.9' o s7.5 28.1 |15 o 9.1 22.0
REFZK ﬁETf:th 4,866.0) 934.9| 424.5) 539.9) 3,685.711.6| 3.7 1.5 2.1 13.318.6/ 4.3 1.§ 3.2 7.2
‘ 24 | 4,866.0 1,070.5) 424.3 758.7 4,20[.511.620.6]1.5 39.51 41.313.6ﬁ5.8]1.8| 99.3 29.2
ek 6.6 0 37.9 162.5) [13.3 0 28.0 118.2] |14.4] 0 0.1} 127.8
Bk iETfitﬁg s05.4 6.0 119 16.9 1197 o o o o o o o o 0o o
st | 5.4 a2 119 548 282.5| os.s| o 28.0/118.2 oiea o 30.1127.8

o 3t | 51,71.4) 1,118.1) 436.2 813.5 4,483.411.634.1|1.5|117.6 159.6P3.630.2 1.8 129.4 157.0
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SRUE AR & 5 BMCH D BRI 0
T RERRY, BELC A E AR
mwﬁ%rﬂ%mﬁ<,%$2i$®§$@ﬁ@ﬁmz
DH2.6EThole L LR2HERITLTING,

WHRE I THBHPE 8127, BEERO KGR
BRI LTSS 805 2 E RIS T & 7100,
L 6, B & 2 SRS OMBIIER T RICH X
Ao Thb. UL, BEHESOMBKE %L,
ERIDOHEBE 2B RICEDBFRLHTEH
it EEBBEOETEETIZEBERRIE Lk AlD
BN DA B SRR IR s LT RIS 72 3 &
DEEALGNS,

ElED & jic, BEROMEKG I T8
Rl L TR R g ot toth, ElRp 6 0mn
fﬂﬁi@ﬁtiﬁét%K%Ebhtmﬂ&%ﬂuﬁ
AP B U TA s {, BUERE D 151 hES -5
RILPECHOAC E2MRT L EMTE,

RICCDFETHE, DACHTC B 2k EE
LIods, b A OB F QR R S e Bl Uk
ﬁw§<aotocﬂﬂiﬁ??@ﬁiﬁ%@@ﬁmﬁ
CEIRR L I RS F UC BRI L T 5 12
DTHY, CHDPEEDL I TR LHTTARAE
HE 2T h ATOEZHD, BHEOBHZEIT L LT
Lo 55_093': MEHL Tl of,

%m%%i@&%%ﬁ?%méﬁofﬁmﬁ%ﬁ&ﬁ
DR TR B L0 O HER A L 21
FETRROEMUTOAY, FEERE > T 0Es
BB S pITahis, fEoTHAMD A O CHuRE R

HREMT 5 RE, MESMIRITH s 5 0BAR, UK

CRREEPHEETCMS, BBOBERNCL 5 g
BTNIZIT B0,

4 =

BRSO EEENIE DRSS bicd 5 1, 19
BLIE & b 19506 % CIT b T2 > C IR & BB AKIT 1 7
b A CEEERTRENE L,

RS O FHET IR 2. 2m X B 59, 0mOD e mAR R 22
T, WA 14 ORNEIES . SmxE 39.9m @ b
A CEHRIBRITEEE B 1E oz, BEOTN S Lot bu
o RO b OFRAZKE & OTS LR T i §
>THD, RAOWERS X e =58 Fo = v 2
b — s s 2T LT,

HEADCRIE A & &, 4, 2B L oRERR
D3XE L, WEFYS SRR TRy 0 —
~ DACEREBER TR A —F v— F 55 2 AL
i2o HIBREBRRD LD Toh B,

(1) MEREAEHENRE. SEERESE T, 22
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H130% ARONROZE (EH=ERXOIME 100 X L)
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10 67.0% 5.6% 5.67° 3.2% 3.0% 72.6%
& H 20 38.0 15.1 11.2 8.2 4.7 45.9
10 16.0 14.0 13.6 8.6 7.0 30.0
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ek w7 28] 2.8| 5.6| 6.3
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A—Fr—FF52 1.6 2.6 4.2 2.8 2.4 3.9 9.1 13.3
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i 50,000 100.0 12,500 25.0 25,000 50.0
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¥ 57,000 100.0 13,200 23.2 6,200 10.9

s 39,600 160.0 4,300 10.9 4,600 12.0
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STUDIES ON THE SOD-MULCH SYSTEM AS A METHOD OF
SOIL MANAGEMENT OF THE APPLE ORCHARD

JUNICHI SHIBUKAWA
(Aomori Apple Experiment Station)

SUMMARY

Introduction ~

Since 1948, the author has been carrying out studies at Aocmori Apple Experiment Station on the
sod-mulch system as a method of soil management for the apple orchard. On the basis of the results
obtained by these experiments, a practical sod-mulch system has been established.

This system of soil management, nowadays, is gradually spreading all over the apple praducing districts
in Japan, showing remarkable effects on apple growing.

This report is a record of the experiments from 1948 to March 1959; the most important points of
this report are summed up-here.

Chapter 1, Problems considered in adopting sod culture in the apple orchard in Japan.

with the intention of finding out the points in question with respect to putting sod culture in the apple
orchards in Japan, surveys were made in apple orchards in Aomori, which were grown in sod for the
period of 1949-1951. Results obtained are summarized as follows,

1. Whether apple orchards were in sod or under tillage, the moisture content of the soil was not
signilicantly different throughout the growing season, even if in the dry season, so long as the soil was
in a good condition. In apple orchards located on eroded slopes or on dry land, sod culture depleted the
soil moisture during the dry season, until the growth and yield came to decrese as compared with the
ones under tillage.

2. The leaf. color during early part of the growing season and the ammoniacal and nitrate nitrogen
content of the spil under sod were less than in the orchards under tillage receiving the same amount of
the fetilizer without reference to the soil condition. T

The leaf nitrogen content under sod was lower than the one under tillage, whereas there were no
significant differences in the phosphorus and potassium contents of the leaves regardless of the system
of soil management. From these resyls, it has been ascertained that the principal nutrient competition
between apple trees and cover crops was for nitrogen.

3, The growth of red clover in the sod apple orchards was very vigorous and produced above 14.5
tons of green matter per acre on the average of three years. The best growth of red clover was obtained
in the second growing year, The growth, however, rapidly lost vigor after the third growth of the third
growing year. Roots of the red clover have penetrated to the deep layer of the soil and were traced
to a depth of 90cm.

4. Nuring these surveys, it secemed that there was no outhreak of pests and diseases of the apples to
be attributed in particular to sod culture.

From these surveys it became clear that apples could be grown in sod without failure so long as careful
attention was paid to avoid competition for nitrogen between apple trees and cover crops in orchards,
where the soil was in good condition, and for nitrogen and water, where the soil was in bad condition.

Chapter 2, The disadvantages of sod culture in apple orchards and their control,

In this chapter, the author'describt_?@ the results of experiments Which were made to clarify adverse
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influences of sod culture upon apples and to overcome those influences.

T. Effects of urea sprays on the control of nitrogen competition between the apple trees and the
cover crops in apple orchards grown in sod.

1, Foliar absorption of urea sprayed to apple trees.

Field and pot experiments were practiced during 1951 to 1954 to learn whether urea could be absorbed
through apple leaves by foliage fertilization. The principal results obtained are summarized as follows.

(1) Apple trees were able to absorb nitrogen through leaves from spray solution of urea. The con-
centration of 5 pounds of urea per 100 gallons of water resulted in no burning, while that of 10 pounds
of urea per 100 gallons of water caused some marginal burning of leaves,

(2) With the apple trees which were deficient in nitrogen, the absorption of urea hegan eight hours
after application of foliar sprays.

(3) Urea sprays increased the leaf color, leaf nitrogen contents, terminal and trunk growth and
development of roots, but did not show significant effects on color and size of the fruit,

(4) Urea sprajs reinvigorated an extremely weakened young Jonathan apple tree, which had not formed
tlower buds for years, and consequently about 28 per cent of the treated terminal buds formed blossoms.
On the other hand, flower buds of a plot receiving no foliage spray of urea were only 2.9 per cent
of the terminal buds.

(5) Urea mixed with lime sulphur and bordeaux mixture from the end of July to mid- August was
absorbed through leaves at the same rate as urea alone and did not cause any burning of leaves, which
might be attributed to the mixing of urea with other spray materials.

2, Tests on the practical results of foliage sprays of urea upon apple trees.

An experiment was made to find the proper times of urea sprays and the influences to the apple tree
during 1952 to 1954. The results obtained are summarized as follows.

(1) Four foliage sprays of urea at pre-bloom, petal fall, 10 days after petal fall and 25 days after petal
fall mixed with fungicides and insecticides caused higher nitrogen effects on the leaf color, leal nitrogen
contents and fruit size than the soil application of the same amount of nitrogen. Moreover, the effecis
of fungicides and insecticides were not decreased by mixing with urea.

(2) Urea mixed with spray materials caused no burning of leaves at a concentration of 2.5 pounds of
urea per 100 gallons of water.

(8) In vigorous apple trees which had heen fertilized sufficiently by the end of Jume, fruit color was
scarcely influenced by urea sprays during the period from June to September.

(4) It may be concluded from the results above noted that foliar fertilization of urea should be pra-
cticed commonly at pre-bloom, petal fall, 10 days after petal fall and 25 days after petal and that the last
urea spray should be made by the end of June at the latest.

3. Effects of foliage sprays of urea on the control of nitrogen competition between
the apple trees and the cover crops.

Experiments were carrled out during 1952 to 1954. The resulis obtained are summarized as follows.

(1) The content of leaf nitrogen of apple trees grown in sod for 3 to 4 years was lower than that of
apple trees under tillage receiving the same amount of nitrogen fertilizer, but that content was increased
as much as that of trees under tillage by three foliage sprays (pre-bloom, petel fall and 10 days after
petal fall) at a concentration of 5 pounds of urea per 100 gallons of water.
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(2) The tree vigor of the extremely weakened sod apple trees, which had not been restored by the
soil application of fertilizer, was restored entirely by four or five foliage spays of urea each year for three
years.

. Effects of sirip sod-muich culture on the control of the nitrogen competition
between apple trees and cover crops under sod.

The experiment was conducted for the years 1954-1955. The cover crops were seeded on halfl the
acreage of an apple orchard, that js, strips of sod 3 feet wide alternated with strips of grass muleh 3
feet wide. The grass wes often out and was mulched on the stripe of grass mulch. Results obtined are
summarized as follows.

1. Soil nitrate contents under strips of sod was lower than the ones under tillage, but nitrate contents
under strips of grass mulch was almost the same or higher than the ones under tillage and made wp the
depletion of the soil nitrate under strips of sod.

2. Consequently, tree vigor and the nitrogen content of leaves under strip sod-mulch were not below
corresponding values under tillage.

1I. Effect of the mowing of the cover crop on the control of the soil meisture competition
’ between the apple tree and the cover crop under sod.

1. In 1952, measurements of the amounts of water loss hy evaporation and transpiration were madein
a green house in the Aomori Apple Fxperiment Station with apple trees and red clover planted in pots and
with soil filled in pots and mulched with mowed red clover, straw, and rice hull. In addition to the
measurements, an investigation was made to exaimme the influence of mowing the transpiring red clover
plants upon maintenance of soil maisture. :

2, Water loss by transpiration from the leaf surface of apple trees increased in proportion to the
increase and development of leaves and roots and to the rise of the =ir temperature.

3. With the red clover, transpiration became severe as the number of leaves increased and the air
temperature rose, but water loss was exceedingly decreased by mowing the transpiring red clover plants.

4. The mulching by rice hull, mowed red clover plants, and straw was effective to control water
loss by evaporation from the suil surface.

5. In apple orchards, mowing of the red clover plants reduced water loss by transpiration and resulted
in higher moisture content of the soil.

Conclusion of Chapter 2.

Disadvantages attributable to sod can be controlled by the following practices.

L. The nitrogen competition between apple trees and cover crops under sod can be controlled by
foliage sprays of urea and by the sdoption of the strip sod~mulch system.

2. One of the best assurances to prevent soil moisture competition between apple trees and cover
crops under sod can be obtained from mowing the caver crops frequently and mulching the cut material
beneath the trees or where cover crops aze not growing.

Chapter 3. Advantages of the apple sod culture
In this chapter, advantages of sod culture in Japan are described.
1 Effects of sod culture on the control of soil erosion

1. Erosion surveys in sloping apple orchards.
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Erosion surveys of apple orchards were made during 1950 to 1952 on Kashiwagi Hill and Nagasaka
Hill, Kurcishi City, Aomori Prefecture.

On these hills lie parts of the sloping apple orchards in Kuroishi City : the first planting with apple
trees was within the period 1909 to 1913, when land clearing was made. From the geological point of
view, the soils of these hills are volcanic detritus; from the soil type they are classified into two kinds—
ando soils and brown podosolic soils.

Kashiwagi Hill had 170 acres of land, about 125 acres of which are occupied by apple orchards; about
80 per cent of the slope, 100 to 200 meters in length, is at an angle of § to 25 degrees. Nagasaka Hill,
having 219 acres of land and a slope of 500 meters at the longest, is planted with apple trees covering
188 acres and about 89 per cent of the slope is inclined at 8 to 25 degrees, The status of the eroded
condition will be seen from the table shown below.

(1) About 32 per cent of the total area exclusive of farm roads of Kashiwagi Hill has been subjected to
moderately severe sheet erosion and 28,4 per cenf, to severe sheet erosion. The approximate acreage and

percentage of each erogion condition in the apple orchards are given in the following table.

Summary of erosion conditions in apple orchards of Kashiwagi Hill

Erosion Conditions Acres Per cent

Total area of apple orchards exclusive of farm roads 124.4 T 100.0
Area with no erosion 2.3 1.8
Total area affected -by sheet erasion 122.1 98.2
Slight sheet erosion 11.7 9.4
Moderate or moderately severe sheet erosion 43.2 34.8
Severe sheet erosion 55.9 44.9
Very severe sheet erosion 4.5 3.7
Accumulation of run.off soils 6.8 5.4

(2) On Nagasaka Hill, severe sheet erosiou has occurred over about &0 per cent of the total area
exclusive of farm roads. This includes especlally severely eroded area of over 13 per cent. The status of
the eroded condition in the apple orchards will be seen from the table shown below.

Summary of erosion conditions in apple orchards of Nagasaka Hill

Erosion Conditions Acres Per cent

Total area of apple orchards exclusive of farm roads 188.6 100.0
Area with no erosion 0.0 0.0
Total area affected by sheet erosion 188.6 100.0
Slight sheet erosion 11.4 6.1
Moderate or moderately severe sheet erosion 40.0 21.2
Severe sheet erosion 111.9 59.3
Very severe sheet erosion 25.3 13.4

(3) Soil erosion decreased the contents of the humus, nitrogen, exchangeable calcium, non-capillary
poresity and aggregation coefficient of the sloping apple orchard soils, consequently the productivity of
apple orchards was reduced remarkably. .

2. Effects of sod culture on the control of soil erosion in the apple orchard.

In order to discover the effect of the sod system on the conservation of soil and water in the apple
orchard, soil and water losses caused by rainfall and melting snow were measured during the period April
1951 to March 1958.

Two special plots under the conditions of field and of apple orchard were prepared on sloping land.
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To simulate field conditions three plots, 7.2 feet wide and. 30 fect long were selected om a slope at an
angle of 16 degrees. As for the condition of apple orchards, three plots 18 [feet wide and 33 feet long
were chosen in places each to include a fifty-year-old Ralls apple tree, which had heen grown on a slope
descending at 14 degrees. The side and upper ends of the three plots in both experiments were enclosed
by wood borders extending into the soil to a depth of 25cm. At the lower end of each plot a concrete
tank to catch the entire runoff was built. Thrae different soil managements, clean, sod and strip sod- mulch,
were investigated with regard to their effectiveness in controlling the loss of water and soil from the
field and the apple orchard. The cover crop under the field condition was red clover and that under
the apple vrchard condition was orchard grass. Results obtained are given in the following tables,

(1) Average ammual losses of rainfall and snowfall as runoff from the two sets of plots (Kilolitres
per acre, annually)

Equipment
T'reatment
Field condition Apple orchard condition
Loss of rainfall as runoff 206 208
Clean Loss of snowfall as runoff 586 246
Total losses 882 454
Loss of rainfall as runoff 44 25
Sod Loss of snowfall as runoff 432 185
Total losses 476 220
Stri Loss of raintall as runoff 60 19
rip
Loss of snowfall as runoff 642 213
sod-mulch Total losses 702 232

(2) Average annual losses of soil in the two sets of plots caused by rain and snow (Kilograms per
acre, in air dry matter, annually)

Equipment
Treatment
Field condition Apple orchard condition
Loss of soil caused by rain 9,964 2,791
Clean’ Loss of soil caused by snow 254 93
Total losses 10,218 2,884
Loss of soil caused by rain 0 10
Sod Loss of soil caused by smow 0 0
Total losses 0 10
Strip Loss of soil caused by rain 0 11
Loss of soil caused by snow 0 0
sod-muleh | 1o Josses 0 11

(3) Aversge annual losses of nutrients from the apple experimental plots caused by erosion (grams per
acre, annually) .

Nutrients

N Ps Oy | KO | Ca0 |Humus

Treatment

Losses of nutrients caused by rain 11,165 4,425 7,913 43,822 50,752
Clean Losses of nutrients caused by snow 444 124 572 2,946 3,185
Total losses 11,609 4,549 3,485 46,768 53,937




98

Losses of nutrients caused by rain 215 16 935 431 121
Sed Losses- of nutrients caused by snow 141 0 292 1,233 0
Total losses 356 16 1,227 1,664 121
Strip Losses- of nutrients caused by rain 165 19 1,036 305 142
Losses- of nutrients cavsed by snow 150 0 314 1,333 0
sod-muleh o) Josses 315 19 | 1,350 | 1,638 142

T Effects. of sod culture on the soil structure of the apple orchard.

To clarify the effects of sod culture on the soil structure of the apple orchard, aggregate analysis was
made by YODER method; in addition, the root system of the cover crops that played an important role on
the soil aggregation of the apple orchard was investigated during the years 1954 to 1956, Resulis obtained
are summarized as follows,

(1) The soil under sod showed a greater amount of aggregates, especially over 2.5 millimeters in
diameter as compared with those found in soil under tillage, An increase of soil i aggregales  was
strikingly evident after 3 years of practice of sod culture. '

(2> The hard pan, where the penetration of apple roots had been arrested, was destroyed by the root
systems of the cover crops which were traced up to-depths of 90cm. below the surface soil after 18
months from seeding. As the result, the soil under sod began to have an increased content of organic
matter,

IT Effects of sod culture on the alleviation of percolation and
leaching losses in the apple orchard.

Four tank type lysimeters with an area of 36 square feet and depth of 6 feet, were built in Aomor
Apple Experiment station in 1949. They were filled with ando soil that was taken froem a field in Aomoxi
Apple ExperimentStation. Since 1951 that eguipment has -been used to clarify the effecés of sod culture
on the alleviation of percolation and leaching losses in the apple orchard, Two treatments, sod and tillage,
were employed. Young apple trees were planted in each lysimeter tank znd orchard graas was seeded in the
sod tanks. About 188 grams of nitrogen, potassium. lime and about 94 grams of phosphoras fertilizer
element per tree were applied to each tank annually. Results ohtained during April 1954 to March 1959
are summarized as follows.

(1) Average annual losses of the rainfall and the snowfall per acre by percolation were 1,748 kilolitres
under sod and 2,226 kilolitres under tillage.

(2) About 40 per cent of the rainfall in the tank-area under tillage was lost by percolation. On the
other hand, rainfall losses hy percolation through the sod soil was 32 per cent. The rainfall losses by
percolation through the soil of both treatments was much higher by degrees during late fall to winter;
the losses during November to March reached about 50 to 85 per cent of the annual percolation; the
fargest percolation loss was measured in March.

(3) An extremely high loss of lime, and of nitrogen and low [oss of potasium occurred from leaching
while no loss of phosphorus by leaching was measured. Annual losses of nutrients hy drainage through soil
under the two different treatments are given in the following table.

Average anmual losses of nutrients by drainage from sod and tillage plot (kilograms per acre, annually)

Nutrients
Treatment
N | P30 K:0 | Ca0
Tillage 93 0 22 424
Sod 31 0 16 270
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Nutrient losses by drainage from the sod soil were much lower than the onmes from the tiilage soil,
especially as to loss of nitrogen.

Conclusion of Chapter 3
Three advantages of the apple sod culture were recognized from these trials.

1. The soil erosion of the apple orchard is prevented completely by sod culture.
2. Soil aggregation of the apple orchard is promoted by sod culture.
3. The sod system reduce pereolation and.leaching in apple orchards to a minimum,

Chapter 4. Tests on the cover crops of the sod apple orchard.

Observations were made for the 1952-1954 period with the intention of finding out cover crops adaptable
for the apple orchard. Of the cover crops compared, orchard grass amongst the grasses and ladino clover
amongst the legumes were best, followed by timothy, brome grass, tall cat grass, perennial rye grass, and
reed canary grass,

Chater 5, Practical method of apple sod-mulch culture,

1. Sod-mulch in the young apple orchard

While the apple orchard is young, an area of 3 to 6 feet around each of the trees must be heavily
mulched with straw or hay brought in from outside of the orchards and cover crops need to be cut fre-
quently and piled on the straw or hay mulch. ‘

2. Sod-mulch in the mature apple orchard.

The ecover crops may be sown in about half the area of an apple orchard, that is, the orchard had sod
and grass mulch in alternating strips two to twelve feet wide. Grass is to be cut frequently and should be
mulched beneath the trees or on the strips of grass mulch. In dry land and non-fertile land, mulch materials
such as straw or hay, which might be produced elsewhere, must be hauled into the orchard from outside in
order to secure sufficient litter. Further supply will be possible from the mowed grasses within the
orchard, On sloping land, alternate strips of grass and mulch running zlong the contour of the apple orchard
should be prepared.

(1)‘Seeding of the cover crops.

A good orchard sod can he secured successfully from red clover, white clover, ladino clover, orchard
grass, perennial rye grass, reed canary grass, timothy, and brome grass. The period from Apple to mid-
September is hest for sceding. Seed must be sown on a carefully prepared seed bed and should be rolled
slightly after sceding.

(2) Pertilization of the sod apple orchard,

Niirogen competition between apple irees and cover crops occurs during 3 to 4 years after the ado-
ption and development of sod coverage. This competition is to be controlled by dressing about 50 per cent
or more nitrogen fertilizer compared with clean tillage and foliage application of urea to the apple trees.
It is recommended, therefore, that {foliage spray of urea mixed with fungicides and insecticides be
applied at pre-bloom, petal fall, 10 days after petal fall and 25 days after petal fall in a concentration
of 2.5 pounds of urea per 100 gallons of water.

(3) Mowing and mulching.

The cover crops must be cut and mulched to prevent competition for soil moisture between apple trees
and cover crops according to the needs of the climate, soil eondition and growth of grass during Apfil to
August.

(4} The program for pest control in the apple orchard under the sod system,

1. The most impotant things in combating moniliia diseases are (1) destroying apothecia by clearing
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orchards and liming in the early spring, (2) protecting leaves from the leaf blight by limesulphur sprays,
(3D picking and destroying of the injured leaves, (4) preserving the ovule from penetration of macroconidia
by practising hand pollination, and (5) thinning of injuzed fruits before the rotting develops up to the cluster
basis.

2. The cover crops must be sprayed in August with § gallon of lime-sulphur to 100 gallons of water
to destroy the two  spotseg spider mite (Tetranychus telarius Linnaeus).

3. If cut worms (Sidemia devastator Brace) and cucumber beetles (Luperodes menelriesi Fald-
erman) sre feeding on the cover crops, the same sprays as for the apple trees are effective against them,

but better control will zesult {rom BHC dusting.

4. In order to protect apple trees from injury by mice, an area of about 6feet around each of the trees
should be tlled and monofluore acetic acid must be used in the orchards in the late fall.

(5) Renewal of the sod.

Red clover sod must be turned under every three years, and the others, every five or ten years.

[
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