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Studies on Moisture Status of Forest Soils (III)
Moisture Status of Dry ‘Brown,Forest Soils (Ba Type)

Jird Yosuioka* and Takeo UMEHARA™*

Summary: Soil moisture was estimated by.the tensiometric method of analyzing the
soil moisture status of a pine forest. The examined pine forest (Pinus densiflora SIEB. et
Succ.) was the experimental area for increasing the mushroom (T'vickoloma Matsutake
Ito et IMAI (SING.)) production sprinkling water was supplied to a part of the forest
during the non-rainfall period of this examination. The authors tested correlations between
the soil moisture status and the weather conditions, e.g. rainfall, and temperature of soil
and atmosphere in the same stand. They investigated the relationship between variation
of soil moisture by the sprinkling water and some physical properties of the soils.

The results are summarized as follows: 1. The soils of the forest belong to the dry
brown forest soil (BA type). 2. The soil moisture status (pF value) in the forest varied-

~according to the rainfall. The pF value increased to high potential (maximum value was
. pF 2.89) in the non-rainfall period, and it decreased to low potential (minimum value was
pF 1.30) shortly after rainfall. The pF value for the long term was influenced by the
" rainfall conditions (amount of precipitation, frequency, duration, étc.). The frequency of
rainfall was a fairly important factor among them. 3. Sometimes lower horizons kept
higher range of the pF value than upper horizons in the same profile. . It was considered
that the interruption of water percolation occurred due to the water-proofing property of

- -the dry soil, and that the coarse pore of equivalent to less than pF 2.7 has also the
water-proofing property. 4. The continuous sprinkling water supply of 20mm a day
affected the soil moisture status of 30 cm depth surface soil.

E B: Ba Mt (=3B OKSBRETHLAKTEEMNT, Trivsvi—F
—BI X - TEEMICh 3 18Kk 0 pF MoOEEEHEL, gl sh-ERE SES
T UMR & FEEOKIBRIR E OBERIC DN TR BT o7, $70, <Y BEREDTDIZITH
NI~ D ATKD, TEOKEREBIC ST BRI DWW TETOHENE N, Zhb DR
RLEBNERL OXH B, FotEdiE (BA BlLE) oKEBREOKEIC OWTHREEME 7.
EpREoX0LBYTHD, 1. FHBHANI S pEFTOKSBEAERT 2N, £oodgzundnd
BB EHRAL BA BILE) Thoto, 20 THOKIDRIE OF 45 12N L BERERR S
-T, PF {HXERAMICIE L L TEWEEZRLZR, BREKIZAECET L TENMEETRL
oo PETE R pF MoKk EEX 2.89 BJE), HEfER 1.30 (AR) Tho7, Efifichis
AIBRIBIL SRS X » CTERENEY, R CTOBREER» 2 )V EELREREEL bhiz,
3. F—1@ElEcENT, KBL AR XviTEL BE) »Fw oF fii G 27RLT
TWEBAB PRV EL A b, ORI OBUKIEICERT S 30T, BirEBo
GRVWBKIERR X - T, TE~OKROBRENET /G IERT b0 L EliShis, £/, B
A IR O 5 B, pF 2.7 UTIHS T2 HILBPI s BRI TWE Lo L EL bhi,
4 ERRHARCAT o Te M~ O ATk, BERNEICHEE L TIHYY 20mm BEFEEL TT-
A, BE 30mm EToEOKBREICEE DS L, ST

* AWM Kansai Branch, Gov. For. Expt. Sta., Kyoto
wok prampriksestEsls  Kyoto Pref. For. Expt. Sta., Wachi, Kyoto
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DGR ARV BB D AR PE I I E S B Vi
R ER L, BARERBR T 3ETFOF THHFC
BELBHOVLOTH B, TORDIZ, TEOKEIR
BOEEIEIZIIZ L OB ARhbh TE T,

EXEOU L HERY 1, & Z i oKRIRER
SWTESMIch Y Hkao pF i O JE & 1T -
T, TEEOMHEEIC X > TKBREOEHOBRICHD
2 5B R NG T L, B X UREN AR
B - TKBRECEHICEENREVOD L L E
Wi, Xbie, HEOKBREBOEMETEL LTIE
SRl X - TER SN, FOPTRERIC & 528
PEDAEL, ¥, FA—DKREEMET CxlEOME
BHEOKBIREL X T2EERFTLELONDZ
LEBELMI L, TRBHDT EIOVWTE, HEBY
OFERLIBIEFREOEMEZRL TS,

L Lads, ERoOEMOBEREORICE, i
~oRWEE L D01 (BB~BD(d) Bt B\,
#B+ X v TR E W OF iz =L, TEXERBLD
LI HROFEBEZT TS L OB o o, FRiE
T, —ARICE USRI TR SR B
BHHENBRB, ZhboBEOKERBIEPLPER -
HEEZRL TV, ZORREI > W T, KE-E
T, ETORBIUENPPEML - Ba BH8ic B 5
BARCERT HUKMEICX - T, TEBKOBENHEES
NIRRT I DL DLHEE L Tn, T, Bk~ 0uiE
XHOFTFEOZ DX 5 HEIZ YN, FOEEER X
CBREOFEHDOLEE R TR L 72,

S, SE B RERERBRE O < Y & 7Bl
BN, 2EIChic» TR Ba B+E) ok
BREOBEEAT - 70 X biT, RFEBRHBATE, <Y
27 OFEREE HEGE U THRH-I~DONAKMTHOIT
WeDT, TEEOKEREI S Z 3EEBIC OWTHETF
DHRE/DZ LR TER, FEBRHOKIE, HERSX
U AKICET 58 L ENEROERM b, ikt
DOKIBREEIC OV TIRE 21T o IR 2 HET 5,

2B, FRBH OSSR LU AKCET BN,
FIRBSIER ~ Y 7 r RBERE OHEZ X5 L0
TH 5,

0B o0#E

1. BHHR
1) HERHL ORI
FrfEH: FER AR R,

HREs

HiJ: EREEIUERRE, BB B AR W
#, B 280m, {EAL 15~20°, S (MR OF
) N=S,

+HEEl BB EIAL (Ba Bl

WrEEE—A B FERE): BEX 2~3cm, 7o~
Y, WEBEREMOUBIENE, AR ES 5~10cm, iF
Mt (10 YR )%, #BRDIR CBRIR) #5& X OWhoiuEE
B, BAEED, BEEL~&T, BE: EX 20~25
cm, BB (7.5 YR %)%, #ia < 70K, BWHER L,

T ORGRHO HEIWTH L BREOFEEN R, HE
(EL~EEEEL) T, OVRBOBHEERT, vVH
FORAERET (U r) MEDSOLEICITEREOHE
A6,

MIR—T 70 = FKERH, Hlipf0 30 48, e 10~11m,
MEERE 8~20cm, {KAk: vad, xVF, TEE,

YR YYY, 2FUYURE,

2) #HEBHE
Z ORBRH TR P AKRBRBEAI AR BT e e

Sprinkler

inkling plot

B-1. 73 v s v A —&—8 L U0PAKNIER
Location of tensionmmeter and sprinkling plots

* et Ak BABRERRREERRSE, 1970
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o2 (2, AR 2 58, FE AT 3 MHTORAIE
Fu 5 - A MEBELCF VY s VA~ VR RELE, Bl

HWIEOMIL, 71 v s v 2 —F—OREEBERIUPAKRD
HWHERL, b o oF EMLER, htht
BEEREH»S 10cm (AJE), 30cm (Bf@) OFEsL LT,
WERSHEZLIAT 2 L2 FAE L,

- - WA TKIZRRBREGIC ~ > & 77 DRI ETRALE L W
25+ e RTWB 8~9 BIcHif L RN M- A, &
/N\A KBV« AFY v s T —FRCER LIz, 2AKER
207 A KRR R DA KR TR LT mm BATTRFL
B, P AIKRENO 3 D ETIC KRR E B & P ATKEDH
150 = W;__ﬂ&ﬂ + E&fToice A7V 0 T — DHEAIE A AR T,
e - ok 1,200t T oize D AIKIE BREICIT- 72

S, FEHEAIE—E TR 5 T,
RIRTEBFHACRELCBEROPR T, S AFN
= J W XEREBICL - T, $7, HBR»AKZS OISR
30T H.5 ; : : : 2 5 10cm WS H A BHROBEREREL TH
Prof. 2 ~— A-horizn REEIC X =T, TAENMEETT /oo BRBIISIAR
25 B BPix CBENBRE L cgiETie, Hk3m oS 0%k

” A : / “chﬂﬁ’cgﬁaﬁﬁkl > THIEL 720

I v VI ’ 2 EREER (LHOBPMOEE)

ot [P b : RBHIADDAKE, AR bERE R LHE

prof. 1 —-A—hn‘v'imn . (Prof. 1 BEXU3) #EFE, 400cc ET{:]:F:J%‘I&FHU\”C:I:
125 T 4 BERRLT, BAREICRT BEEGEROS b,
b U TR I BR T 5 MBI o\ TR 4T - T

BB LU pPPKSEBEE TS, EoEMIES
. BRI A RS 1O T o o, BRI

15 — t T
L HICHITE & Mo AR B D BRI 72 D 3R 2 & 3
zyﬁéiﬁwﬂ&m ' P PHEREDT, HECRE S TERET 7B LT, 30
v NJ“ 20 SFEAREREEL THREEHEET 520 OFTLES %
Thl—" mm 0, O 24 Bk L CHIK S 7 DB R LB D
" EBRETLT, ﬂﬂkiumm@ﬁ%@zmmai%@
A%ﬁfAWW%$%x o BAKERREUE,

o L, I okRdkaE oF ) OMES & USRBAOHE
i | [, EEOMRREOWES EOREEAE 1971 4£7 7
"™ Hg~11 B A8 LR 197245 5 rdg~11 A FA1E G
F4 " ¢ fom D 2 PEMIThI - TT » foo PAKDERIZEL LT
£, 8 ~ 9 F OREBRA R BRI RIC X > TR L722%,
'JM’ ll )“"M’ , ELEpF fHbBEI L, ThbofkRIER-2a kX

ol e e L 1 T VE-2b IR LI LB D Th 5,

ul, ug. |
month 1971

E%&pFﬁ,%ﬁﬁyﬁﬁﬁl@ﬂEOZM(wﬂ$7ﬂ~uﬂ)
Changes in pF value, rainfall, and temperatures of atmosphere
and ground from July to November in 1971

%1, *2: apparatus trouble



428

307 PF )
Prof.5
25 —— A—horizon A 25
————— B—horizon :‘

I K i .
20 f ; T n 3 s
1.5J Prof. 4

2.5 —— A-horizon
----- B—horizon
3e] 45T '
Pref.3
251

- A-horizon
=--== B-horizon

20
L X
1.5 Prof.2 (sprinkl.piot)
%8 —— A-horizon
===== B-horizan
+ A A
20
r-\ AN
| ¥
15 -
30
Prof,1 {sprinkl.plot}
—— A-horizon
251 B~ horizon

1517

- — Temperature -atmosphere

minimum

v

~— Earth temperature

= Rainfall
=-= Sprinkling

v"°!wufl!ﬂald

n
o

2

5 A L L : . 11 Nov,
month . (1972
X-2b. pF{fi, K&, SERIUHIROEL 197245 A—11 §)
Changes in pF value, rainfall, and temperatures of atmosphere
and ground from May to November in 1972

%1, 2, 4: lost off water in apparatus =*3: apparatus trouble
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1) BB X UHER

KRS L OHIE OFHMZEENL 2 »EXE U TRIER
Bo@EmER Lz, SRR X UCHIECESED AL T
E, TESHE Y VEL, RIREE CRHIESKIEL Y
BWEZ R TEARR b, [IEB I UMEE, 7 A
FAn s 8 ATHIC» T TERE R LN (KR 25~
31°C, Ry 21~24°C), HEIXRIR L D iEREBR2R
BWERETR L, REB&KES 30°C Pl LR LE
BixdEiicdial, TREA»68 B LAt Clzit AR
BHO BN T ERDP -7, KRB ZUHIEN 20°C P
Lo T b 9 5 EAE TR 2 H
BT, MEPETRESEY 0°C UTFich o 11
ATATH -7, )

L 2) BB LU AKORE

PERTER X ERBAE O S 2 MEF B U TIBEL
TR C, FomoBficEiz-%o L
TfBEEE S DI DB oTc, ThRb S, 1971 443 11 A4
A~THERL L, BREETISEES SR, BR
X7 AFAR LU A LM SRE Hbhes, 11
RHFR~TaEOME, BRER X UBREE: LICHEE
NS WEERL TV, ChicH LT 1972 443, &
FAEEEIE 1971 RIS TRRR A EARSR b, i
TETH~8APAR I A Ta~10 Ahagni60 #
L, Z0EPOHIFICHETREWERZRL TV,
BRED Z o dn L, 1971 E0BRokREE L ik
PR YRR > T, ’ .
| P AKEBRI ORI » TR L7 0ic, 1§k
W TR O b - 72 1971 4B I3 Th R 2 o 7o, 1972 48
%, 8 ATH~9 A LABLU9 HFa~10 AdmAgok
MODiiro /o 2HBICER LIz, LEO» KB
MEL OBH LS > T—E TR - 720, BRI
EHLTH20~30mm BETH -7, 10 §haiciiis
50mm %z 5EEPAKLIZEELH -7z,

2. XTEOKEKE (F #)

TE ORI B B R BIEEE O FEIGEN (pF
C0~2.90) 2o, WAL - TIRIEBIRAZE
R BMEOHBRETT TRINHASS 2 L a0
3?) bl 7.5.‘0 ) X

FEEOKIRRAE, 1971 45 L 1972 4L Cli s D B3

¥ FUYa YA s T AIETHREEEAS O BHORS

{Ebiﬁ%ﬁﬁf]ktm pF30TH%, LnLAAib, 7‘—i7~‘/ 3V

A= — A Ui SHEREOHEC X - T 2135 5
#5, DF 2.6~2.9 Ll - ORI RIKSIC/ER LB A ST

HRAER DBEKRPBT SN T HEREEL i B0 & DIREE
RGBSR & RFR Lizs
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D x5 RFBESTED bR, BRENE L, BFREE
DE D o T KRR o pF i iE4E & b S REERTIC
BWTEWEZRL, WBRATERCHERCEWMEEZR
L7z,

1971 iz 13 % pF fin ik, FREERONT
NOBAICBNTS, BHERT A TH~8 AhaBL
TGl AnEmew#BEich Y, 785, 9HABIUCI0A
PENEEEIE S - 72 (K-2a), BlEsEhz dF ok
EfEiE, Prof. 2 DARBIB T8 Ahiz pF 2.66, &
{E&fix Prof. 3 »ABicBWT 10 B pF1.59 T
ofe 1972 FFWFROBELL 5 A~T7 AhAB I
11 AMECERIC AL, Zoi3r 08 s
WEBEIESH LTV (F-2b), EEEE 10 Joic
Prof. 3 BECRIES - pF 2.89, T8 A
jz Prof. 2 mABTHEIES NIz pF 1.30 Th o7z, @
FEOWERREL L, F—EFBEShe & MEAD
pF fiOEBFEE, Wb & ERIL Twias, pF
MEOLATRIBILTERNC & > T—EDHEA 2R+ LD TR
2 <, BRI E BB L Ty, »

F— - B LA RE X D B oF fiidwy
BSEAEWEE A ORI, 1971 £X 0 b 1972 £0
135 BEEZETh -7z, & DBISE 1971 41243, Prof. 1,2
BIUBIBWT, HBAgIE pF i (OF 2.0 BT 0¥
BWRE) DOREETHE DN, 1972 EiciE, Prof. 1, 3
BIU4IBANT, pF lioEEE Za2b )k { HE
L7225, Prof. 1 1EhAKETT - 72BHE» 5 9 A THa~
10 A BANCik 2 0BG —Ehit L,

P ATKIC X B PR iZ i, KRR D72 b o 1 1972
F£9 B TA~10 ARagOMTE»2 YA Y ) Tho
2o T2, PAKK Prof. 1 ik, XELIVTE

+o pF EREICEVER R - Tz, REgRiE

#ELD pF ERTELI Y VEWEEZRLT, BWENM
T OKIBIRIEMRMER U Te, Fiz, Prof. 2 jzRWTIT,
AR oM RELE TRELEL bic pF Mk 2.3 24
TN T, FEPAKE OB TRNMEEZRL
TWiz, i pF flin&# s FRSLHTRRLAT, &
BOBIT/NE P o7, PAKIC X TEOKIBRBOZE
fix, 1EOPAKED 20mm BET, 3~4 HE DL

N AT o P BIC I BRI, I X BZED X 5 (b
D x5 TRAN-T, LEIKH 50mm »AKEIT -7
HAETD, Prof 1 0 A THERIHZ LRI RIED PF

EDOMETRA B NIZLSHIREY 1 5T, PAKEDH

‘@K%OKPmegmmé%%Kﬁo%Dljﬁmc

77
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IV TEoBZMEE

ERER TR, EEHEoKBREIKRE (FETS
LEZ BNIBUKECHPICEREBE, BUKEEZHE
TE7D OFIFREZFT - Th b, Fkik & FLBRMERK E O
BReRkoiz, BRIRED X ORI o L8502
PR, #F-1L 2BXUE-8IERLEBY TH B,

HRREO HROLTRE L BEAFKE BAE) »
bAHBL (%-1), Prof. 1 o ABMPEIEEDK 77%
OWKE Licigd, BRETK 88% THEM X {WkL
TWe, Th b DWIKE DRACKEE Z FLBR ORI A
%&, Prof. 1 0 AT, MILBR ©F 2.7L0L1) iz
FREEN TN oKE2IBREDOR 39% Thokh, %
DEPDFHETIIVT R 54~55% Th 1, HILE (pF
2.7 DIF) BhRnz LERLTWE, HIBDORND
KOGHIREEIE, PF 2.5 ITicX T 3L Ic kB
RBECAHL T\ i, PPk ERN T,
LR OBERD IV Ied IR OARITSEN ZRL T
Wi, BkEEProf. 1 » AE2S 180 cc/min. R L7
EPENTR A7 &, Prof. 3 Tt 20 ce/min. PLFT
H oo

BRI E HET B 72 O 1T - 7% DESEHE
Bix, BEoOBMICE > Tk KBk L b @

L, HBHBLEOIS WL OLRD -7 (F2o &
kAR (WKE) oML, Prof. 1 0ABEHPRE
< 13%, FDEIPDLETIE 5~9% Th o723, T
AT OB RBAKREITH L TA B L, Prof. 1 A
BIUBETIK 26% B LV 10%, Prof. 3 0ABX
UBETREL 18% BLX W 17% Thoiz, T OHIEIZ
Lo TWFhoBasd, £2HRED 7% U EicBkE
h, RNERERMEEICRELL, Prof. 3 OABTIER
INERERDTLRBEb~YA T AMEEZR LI,

BRI X 5 WK E O BENLIREE & FLIRBIC 2 5 & (8~
3), Prof. 1 »AJBTIX pF 1.7~2.7 245+ 5 FLIER~
LWL 7223, pF 1.7 T oOLRICEESh 3K
W LTz, PR 2.7 PLEOFLER~OWAK ST T
WizR, SHEIEKEDR Vs BE TS -1z, EDIED
DLBETIE, EINEKEOKRE S pF 2.7 LLEDILER
iz sh, pF2.7 LU OFLBR ORI IBIEFA A E 28
b oRipolz, FAREROCTROLE CLEML 7223,
Prof. 1 o BEREIOIEBII_TEE DR 2o
7o

vV E Z

@dakiﬁ@ibkﬁbhlvm,ZWﬁﬁ bl

£-1. HAREBIZBY % 15O 3 HAFER

Volume composition of the natural soil

WEES B 4 & ¢ Solid (vol. %) K 4 Water (vol. %) 7, B2 Pore space (vol. %)
4 ' . 5 DB LR
; W A B 1 mkpkm  RRERKS SARE  mvaeE
Profile No. Horizon Fine soil Gravel Root Ma?? W. cf‘ *1 Eﬁ’;lguigﬂ Tostgalm%ore Min. air cap.*2

1 A 22.5 11.0 2.3 49.3 32.8 63.5 14.2
B 31.0 14.0 1.3 47.3 36.5 53.7 6.4
3 A 39.8 7.8 1.3 46.8 37.8 53.3 6.5
B 36.0 11.5 0 43.8 35.9 52.5 8.7

*] " Maximum water holding capacity
*2. Minimum air capacity

2. BUKMEHEONEIC & 2 HFEHEE 0E

Physical properties of soil as influenced by pretreatment for elimination of its water-proofing

. W L D#K  Ordinary saturation % ORIK  After treatment of saturation
MEES B A = -
i SR AE Max. W. cap. (vol. %)%t BRI BAREKE Max. W. cap. (vol. %)** BIKEEE
Profile No. | Horizon cc/min. cc/min.
<pF 2.7 >pF 2.7 Total perc. rate*? <pF 2.7 >pF 2.7 Total perc. rate*?
1 A 24.8 24.5 49.3 180 33.5 28.8 62.3 306
B 17.5 29.8 47.3 67 16.7 35.3 52.0 84
3 A‘ 17.8 29.0 46.8 16 19.3 36.0 55.3 54
‘ B 15.3 28.5 43.8 19 19.5° 3.8 51.3 43

*1 Maximum water holding capacity
*2 Percolation rate
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30T 3.0T
1- Z L 1 2
: Prof, 1 . - Prof, 1
A~horizon B—harizon
28T \ 2.0
1.0T  1:natural 10F  t:natural
2:treated 2: treated
pF pF
70 45 60 70 20 60
moisture % moisture %
3.0T ; 3.0T
L 1 2 ) b 1\ 2
[ Prof.3 [ Pof. 3
A-harizen B-horizon
2.07 2.07
F F
1.7 1:natural 1.0 1:natural
-2: treated 2: treated
pF . pF
20 40 60 20 40 60
moisture % moisture % t

®-3. B#REEO 18 L MK L © pF S7KEHE
pF-moisture curves of the natural soil and pre-
treated soil for elimination of its water-proofing

SIERRE T, EROREOEWHIFIIZEY pF Mo
STERH BN, BFEIHEOKDRE L BEEOZEN
MRER L UBREER DR ARBZE BE W, Lk
L, &\ pF o4 108 8 X001 § oKEOEN
HEZ b B bR D T, BICRESHIREOEEIRIE T
25 HBEOARRIEE KN T 5 DR TH B, Ll
BB, BREOTBEOMEEFIIFREENAREL, &
HWICARBREDILTEY PF i &R T EmRH, —iRiC
BRI IR D B O B S OZE BRI A OESh T
TS KROWIN S A TH BT, HEOWBRITEAREIZT
T b0 LEREN B,

2. TEOKEBRELEREORER

— R ZAR O ARSI L - THIESh T3
DT, BARTEOKBREL XA T 5D HROZ &
LEx BNB, TORBTEBEAD S b TUAROEEE
DELREVCEROZEI R EE, pF HoomiRE
IR O, MR RER X USEE 2 & OFESRM R
shiz, MR E 2oMOEROLR W2 L5
L, ZhbDEANTH L REWEEICE oF MidEny
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ARz, o ENNEWGEIE pF MiZE
WHIFIZ R B Z LB A Th B,

MRz X 3 PF MO EEREEL L L TH S
&, WM&k 5mm PUF OBFIE oF filcihA ERE
LAWY D Th 7225 10mm P ETE2A20HEY 29
BEAETFL T, BREOHEARICH - T oF X
TFLTW3A, BRES 10mm P ETH - i,
BICSEOBER (W23 100mm SLE) 25 - THERE
PHEIML TS, pF OB TIZERARS > T—RICIE
PR L6 FBEICIR I D & & L - T, RO (B
T & oBMRE, ERORVWAEERY6~T7BUL
ZEEE, WFhoETh pF x5 i A ER
L, W10 Y ki %k pF2.5 P ki ERT 52 &8
£ Hbhic, LEIOBMICE > THECHEEIW
ABENGATYL, TEILERZOKERREL S 28N
CHERBERD Y, & i pF 1.7 BT OERIOKIZE
QIEHIC L ¥ EBZ ERTERVDT, (& pF D
BT L L EL RV, BRERR—TH-T
b, TARSESNIHER (GREEOE KX-Th
72 b ENBEAICEEN OREBS W AEFB R 25
i, DORBOBERRENLLHLATE S, TR
b, 1971 EFERREN 1972 £ L) bR P o728 D
Pib BT, 2FEichi - TEREESHEILIHL
T ielzD i f—EEAIC BT 5 pF filiikdfkic 1972
£ X YV ENMEDHBIC O T A EMER L, ThbED
Z i, BREESTEOKBEREBCRETRBEORE
WZEERLELDLVWE B, .

2B, MEBLUBRRERPR ) REWVEZTT
<Y, pF 628 1.6 DLFicR 2EEN Do
HIZ2WTiE, 2&0APEZLBbND,

FyvavA—s—» pF1.6 LTF&FRTOE, 7
Vv A—F—OELARE L EL T 2 BT OIE
BILRO W Y % OWHHEKL T, KL HFEE
K SFERENOEERE PEHFL THBHARETIC
Bohsd, LiL, BEKIZOWEL BEMMINS
[EEENA~BET 2 2 L 132w T, SIERKICEL
T BIEBF LR~ DRIRIZ TS CIERETLRZBEH L
TWBKDRILE » TfTohBZ L it b, Lo
T, D BELRBEKRL RErEET52 L
3L, Eiz, BAKLUEATLEEMNIEEN L0
LEZBNB,

3. KBIREMD BB B0

pF WoSMREFOHLLR X 51, wmiEtEmEok
EREBOZEHE, BEELEY L HgTsL2E0L5
WY xS RAEEERL TV, T0X 5 Akt
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DORBUS - DBFREE L BHELBEREETHEELD
ns, .

Z ORI O THIC B b —ER 280, pF f
DETMBENHEI S - T, HicwgEihici: pF2.8 &
Bz B0, BRI 5 KR giE < oF fidasicik
T 5, BRER X URERAEE QBRI - T pF ik
BRI AT 500, BEELEOBALVIE RS
ZEEIEEILENRZ L TH B, ZThHDHEIETED
FUERHERR DRAES B 72 ) X BT E B, kD
ILERHERE PF 2.7 DITIcfE 4 5 7L CRILE) 234
724, ZOILROK 50% LlkE pF1.7 Ticf%s
BHEFLRICL - TEDBATWS (F-3 2R), =
DIz, PF2.7 DTS+ 23LRNIcREESh S
TKIFFERIC D72 2 Y, ThPXEEICHELEERICEN
72V, £, BROBICARIC oF i2B T 3EH
LEZBNB,

LLad e, Prof. 3 WREND X5 ICEKED X
LWz ORBHI O 5% iIcis T, 10 mm FEEE O
PERE 30cm F coHFEOMBREBICAFE LT E S5
TWeZ bk, BicBEFEOLRD EABHE L T pF 4f
EELE R EZL DD, DRFELRTBELET
Holee THIEDNTIE, BEFICBT 3 HEOIER
RIZX T Y XLBHEhE, FHhIEOEEY
BOBRICOWT, H TSRS S ofESEb IR
C® % miEk pF 2.5 fHECTh » T, TEICiRIERE
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