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IKEDA, K.: Food Habits of the Japanese Giant Flying Squirrel (Petaurista leucogenys) in
Man-made Coniferous Forests in Fukuoka Prefecture. Bulletin of Fukuoka Prefecture
Forest Research and Extension Center No.1:1~12,1986. The food habits of the Japanese
giant flying squirrel (Pelaurista leucogenys) were investigated by checking the leftovers of
food in man-made coniferous forest at Obuchi and broad-leaved forest at Akizuki from
April 1991 to February '1993, and by means of stomach contents analysis on 84 samples
collected from Joyd, Fukuoka Prefecture(main forests are man-made coniferous pure stands
consisted of Cryplomeria faponica or Chamaecyparis obtusa) in the winter of 1988 to 1993. In
broad-leaved forest, the animal ate 11 tree species, and their main food item changed from
young leaves of deciduous trees in spring to summer to acorns of oak species in autumn,
and again to mature leaves of evergreen trees and leaf buds of deciduous trees in winter.
In man-made coniferous forest, only four evergreen trees were utilized for a long time of
the year, although eaten items varied according to seasons same as in the broad-leaved
forest. The diet in winter determined by means of stomach content analysis was composed
entirely of plant materials, and their main food items were leaves, twigs(including leaf
buds) and barks. The largest amount of leaves eaten was Cryplomeria japonica, the second
were vine plants leaves such as Kadsura japonica and Trachelospermum jasminoides, and
leaves of broad-leaved trees were small, In the damaged areas, the animals which fed on
barks ate less twigs and leaves of broad-leaved and/or vine species comparing to those
which did not feed on barks. As compared heavily damaged areas to lightly damaged
ones, frequency of occurrence of barks eaten was much the same(34.19% and 35.1%,
respectively), but the diet volume was more in the former than in the latter(27.8% and
13.7%, respectively). Females fed on barks more than males did(27.8% and 14.7%,
respectively), but pregnant females fed on it less than non-pregnant did(7.7%and 35.1%,
respectively) .
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The number of stomach samples of the J apanese

giant flying squirrel collected in Joyd, Fukuoka P refec-
ture, in the winter of 1988 to 1993.

Y ear 1988 1983 1990 1991 1992 1993 Total
# Male 18 13 2 4 0 7 44
8 Female 18 7 6 4 3 2 40
g Total 36 20 8 8 3 9 84
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Fig—2 Locations (@) of the samples collected for
slomack contents analysls In J0yd, I ukuoka P refecture,
during the period of 1988 Lo 1993.

Fig—3 Distribution of damaged areas by the J apanese
giant flying squirrel during the period of 1988 to 1993 in
JOyo, Fukuoka P refecture.
8, JRUsibEE heavily damaged arca ; B, #ESHAsE light-
ly damaged area
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Table-2 Seasonal change in food habits of the Japanese giant flying squirrel at Obuchi (man-made coniferous forest) and Akizuki

(broad—leaved forest) during the period of April 1991 to February 1993.

A¥# Obuchi A Akizuki
p24:1: 61174
it Tree species Parts eaten 18 45 78 108 12H 18 58 178A 8AH 108 118
Jan. Apr. Jul. Oct. Dec. Jan. May Jul. Auvg. Oct. Nov.
S+ 3ER Coniferous tree
2 ¥ Cryptomeria japonica % leaf + + + + + + +
h ¥ Torreya nucifera ¥  leaf +
WHKISIERS  Evergreen broad-leaved tree
PohY Quercus glauca FE leaf + + + + + + + + +
#3F leaf bud + +
BRI acorn + +
IRy Quercus myrsinaefolia ¥ leaf + + + + -+
E3F leaf bud +
ERE acorn +
1F4HY Quercus gilva FE leaf + +
BRI acorn +
wISTAq Castanopsis cuspidata % leaf +
VYA Cinnamomum camphora I leaf + + + + + + + + + +
R A FAL Camellia japonica 1E3F flower bud +
%M  Deciduous broad-leaved tree
/¥ Celtis sinensis ZFE  leaf +
EZF leaf bud +
IRy F Carpinus japonica #® leaf + +
¥ leaf bud +
*ﬁ twig +
JAL3Y)  Prunus yedoensis # leaf +
4aNnEIY  Acer palmatum #  ]eaf + + +
EZHF leaf bud + +
& tWig +
FiF seed +

96, (1) Bt WP
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Table—3 Results of food analysis of 84 stomach samples of Japancse
giant flying squirrel collected in JOoyd,Fukuoka Prefecture, in the winter

of 1988 to 1993.

Btk g

ﬁﬁﬂlﬁ_ﬁ Comp. Freq. DMREER
Food item (%) (%) 1.v.
] Mature leaves 53.7 83.3 44.73
$t3EH  Coniferous tree 3.4 57.1 19.64
R¥ Cryplomeria japonica 34.3 57.1 19.59
T Unidentified 0.1 1.2 0.001
EEB Vine tree 12.4 60.7 7.53
EFr AXS Kadsura japonica 8.2 47.6 3.90
7 A AN XS  Trachelospermum jasminoides 4.2 29.8 1.25
¥&F= Ky Lonicera hypoglauca T 1.2 -
AAHAXZ Lonicera japonica 0.1 1.2 0.001
5 Broad-leaved tree 6.8 38.1 2.59
DRI X Cinnamomum camphora 4.7 27.4 1.29
T3hY Quercus glauca 0.7 7.1 0.05
VT SS4  Castanopsis cuspidata 0.3 2.4 0.01
N Unidentified 1.1 8.3 0.09
% /rHi Bamboo 0.1 1.2 0.001
Y D—fk  Phyllostachys sp. 0.1 1.2 0.001
53 Twigs and leaf buds 18.2 54.8 9.97
#ik Barks 21.9 32.1 7.03
{£3% F lower buds 3.1 13.1 0.41
¥ Cryptlomeria japonica 2.5 10.7 0.27
@A AL 2 Camellia japonica 0.6 2.4 0.01
MK  Fruits 0.1 3.6 0.004
A  Unknown 3.0 10.7 0.32

Comp:, composition of diet volume ; Freq., frequency of each food item;
1.V., importance value; T, trace (/D)



HER AT (1) '96

Wet weight of stomach contents (g)
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Fig—4 Relationship between the wet weight of stomach contents
and the time of capture.

o, IR adult: e, HER juvenile

F—4 HIHCLIAEABTOLE:
Table—4 Comparison of stomach contents of the Japanese giant fl-
ying squirrel according to male (44 samples) and female (40 samples) .

it Male 8 Female
fMHE ‘
F ood gifgtk Hug mEtit SE
item Comp. F req.mr’;‘im\fEm Comp. F req.mfﬁégﬁ
(%) (%) B (%) (%) e
¥ Barks 14.7 29.5 4,34 27.8 35.0 9.73
53 Twigsx 22.3 50.0 11.15 14.8 60.0 8.88
# Leaves 55.4 79.5 44.04 52.3 87.5 45.76

*, ®FEXSEL  including leaf buds; Comp., composition of diet volume ;
Freq., frequency of each food item; I.V., Importance Value

£-5 HACEIBARERRK

Table—5 Comparison of diet volume (dry weight in grams) of
food items eaten by the Japanese giant flying squirrel accord-
ing to male and female.

AMTE it Male [i3 Female
i“d /N . 3/F I/N  _ I/F
tien (g) (g) (g) T (g)

#tEz  Barks 0.89 13 3.01 2.31 14 6.59
53 Twigs* 1.35 22 2.7 1.23 24 2.05
» Leaves 3.37 35 4,23 4,34 35 4.96

at Total 6.08 39 6.89 8.30 38 8.73

%, BEESEL including leaf buds; N, £4 > 7 total num-
ber of samples; F,H/BE&KIE frequency of each food item
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Table— 6 Comparison of stomach contents of the Japanese giant flying
squirrel according to pregnant ( 6 samples) and non-pregnant females (34

samples) .

i A X Pregnant female JEEEE A X Non-pregnant female
a5 A
Food Mgttt #MigE ik #HE o -
item Conp. Freq.g!?mjﬁ& C omp. Freq.l?%\ﬁﬁ

(%) (%)

(%) (%)

#¥ Barks 7.7  50.0 3.85
53 Twigss 9.6 66.7 6.40
T Leaves 79.5 100.0 79.50

35.1 34.5 12.11
13.7 62.1 8.51
89.7  40.28

%, ®EESYL including leaf buds ; Comp., composition of diet volume;

Freq., frequency of each food item;

£—7 BEOBRERANAEAROLRK

1.V., Inportance Value

Table—7 Conparison of stomach contents of the Japanese giant flying squirrel according

to damaged and non-damaged areas.

Wz it i T st $ 1 oy M O
Heavily damaged areas Lightly damaged areas Non-damaged areas
£HEE
item Comp. Freq 1.V. Comp. Freq. 1.V. Comp. Freg. 1.V.
(%) (%) (%) (%) (%) (%)
Bifz Barks 27.8 4.1 9.48 13.7 35.1 4.81 0 0 0
b5 Twigst 11.8 56.1 6.62 26.6 54.1 14.39 52.3 42.9 22.44
® Leaves 55.4 95.1 52.69 51.7 75.7 39.14 33.7 42.9 14.46

%, {FESY including leaf buds; Comp., composition of diet volume; Freq., frequency

of each food item; I.V., Importance Value
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Fig—5 Diet volume of bark eaten by the Japanese
giant flying squirrel in winter compared with male
and female.

A, ¥3) average; LD, # ik lightly damaged
areas; HD, ¥ 1k& heavily damaged areas
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AFRATFOWERBEMEh I 00, £MOEELM
EREELEVERRTVEH, FLOMTREVRAF
DECHTFREAMCE(RROAZZLLAOATWS
(Baba ef al., 1982 ; Ando ef al., 1985), S EIDKS
B2, B L > TRAFLEAMOBMEAMOBHET &

£—8 WEREVBTHBEEINL LYY EOBRIRBRORRIC LD AEABTLR
Table— 8 Comparison of stomach contents of the bark eaten and not-eaten
J apanese giant flying squirrel collected in damaged areas.

BRIRMEL BE BHMEEELLR»r->=BE
Bark eaten Bark not-eaten
RAHEH
Food item HEE i 0B mRE K BB
Comp. Freq. I1.V. Comp. Freq. I1.V.
(%) (%) (%) (%)
BB Barks 50.7 100.0 50.70 - - -
53 Twigs* 4.6 40.7 1.87 27.9 64.0 17.86
33 Leaves 41.6 81.5 33.90 63.6 90.0 57.24
##EHE Coniferous tree 30.9 59.3 18.32 37.5 60.0 22.50
=% Broad-leaved tree 4.0 40.7 1.63 9.0 38.0 3.42
BB Vine tree 6.7 59.3 '3.97 17.0 70.0 11.90
B%® Fruits 0.02 3.7 0.001 0.2 4.0 0.01
£ Flower buds 3.1 18.5 0.57 3.2 12.0 0.38
48§ Unknown 0.01 3.7 0.0004 5.1 14.0 0.7
EHEAANE Average diet volume 9.60 6.63

(dry weight in grams)

*, ®FEESE including leaf buds ; Comp., composition of diet volume ; Freq.,

frequency of each food item; I.V .,

I mportance Value
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BHHBZERRLTWS, i, FMCRBESHOL
DETEHREh o1 LY EORMEMHE D HlBHD
SLIBAOHATHS (Andd ef al., 1985) LML,
AEB LU/ 2 PAOEASZ LAt WTE,
BRI s BEBORER “SWMOKREHOME" &
LT, FHioREEHRELE->TWSE8bh 3,

Z¥ERE, BEVWAEBKHRIhTVS e/ F0%ERE
CRRBAT Wit oo, ¥12, Y7V ARQEFIAR
XeERTWwWich, FERR<GATWieh -7, Andd ef
al. (1985) LAKROEREBE LTV 3, HiZ, $<
DEABREZ I HARBEZT 5L/ 1, REYBIROZL
VWEHTEALEAMIZE ALV EWH FRIZED
THRERE L,

LYY ERELABETHEOWHTH (SRE, 1975
Baba ef al., 1982), REAFEEhI AL B OHATOTE
BB R b LT 5 (B8 - B, 1977 Ando ef
al., 1984) wihhbb?, FijFic@LALNTY
D WBEEPFRITIE > TLH L ONBEHESALERE
BRLM, MERMXIMENCOMERNICLSE
WHRELOABNI ARBHDOMhE Lk, B0
2, EOWMBELHILTHOCRVGMELELT LD
(Ando et al., 1984), EIRERIC - THHBHHIE -
TWA{EERAEOHITD, B TWWiWEEIARRD
BEEHAZEOMGETH ARELD Y, Bk
T—HORMFBEHNRRE >TWBEDOMb Ly, ¥,
BEHBELGRER L L THORBRTH -2 &b,
izt > THIRMERC D B TEMEDL D 5.

2. BEOREELHLKX

LAY YLD BB RAR CO/HARDHERA
B LA OA BRSO TS (A, 1993), Z DK
e LEBETCHE S h A0 B ABHO TR ORR,
B AR LB T, BB LML kh - @
BT, BRLENE LUCBESOEORMEN PR,
BiZ, BELMLL kR EHOBRERLIEDT SHHA
¥R LI, COPRE, ZoiickTh, K- AR
(1986) KT A &L 5K, KMOXRFULREHOT
EBHUSEEOFRE > TWAI EEZRLTVWEEHLL
nB, ¥ t, SHEHOBBEAMOALRIFLIH TR
tuhHTHS (K- B3R, 1986),

AfEOH BARMTIC X B AR DO B RERMIZ2VT
i, £ 0o%4e (BAE -, 1960) &% - HD 2k
Michi- 5284 (FEN, 1954 ; 7ER « 2K, 1977) &
BashTED, WFhOBETLHEFIIBRS W’
WORRE LTV S, B EVTE, FMHOKKF
UM 1ELZLEBLTTRRLTVSEHLLNRD, BD
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bbb, RERERIO LS RBEORMICIETR
#3500, *ORERRSDEZATRATH S, BBT
i3, #4 7 v Y R Callosciurus erythraeus {5 A ¥
Cryptomeria japonica % 37 3 9 ¥ v Cunninghamia
lanceolata s ¥ DBMEIRMII 1 2 LB LTRET B MR,
BEosEA RV AMCEEHAR LSV (B,
1985), HE OEJRMBMBIR LTV 27EELD Y,
BEOSHER K ERFOFHELLC>VWTRSERHT
ALBEHNBH 5,

BRI R THENSCRE LI, ZOFRALLT,
FHOHREVWCHL Y S5 THRYF2OKAHLT,
HEzi & A EB LETHERZE> (JIE, 1979) &
D EMEDRGVHBEL LR D, Tiebd, &K
BiItBWTRAEAFIAL > AREHIIBROLATED,
DX 5 BEIUETCHATE O LT, BT
BROA:-BELMIIBTEEVLWLLTDS, —H, &
IR CRBEREA HO M TP b 2. / VY F
Lepus brachyurus Tt X ¥ ORHABENIEIRMETH <,
R & A AEBOTLLED > TWATEEXDS &V
5 (Horino and Kuwahata, 1984), AfEDH iRy
KLZDL 5 AERHRBERMIBSLTVWSDhb LA
fovve Fie, BEPRMELBATIE, 1HYDOBER
HANBEELREA LS s AR TEh -, &
DY, A¥FPe/ i CHEROBBENEER O
PRFBIVECHRTEBEOCE LI LERLTWS
DTV EBbh3, Z0Z bR, RELLBLT
R CIERBRE Db s BhEIFELLR S,

FHMOBHIREVMINERTD 1 b O, F
EELRRUKRIAL, KESCRS (RhE, 1983),
Lk - A1 (1986) XA L2 HEBFORKLEH
BRBOEBIC L HTHRERZTRELTV5, 444 EDK
FRRO%BL, FROBVWHITS & BRIC X AHED
RRETHH LS (KEE- BF, 1985), HOBKED
BREROS X, Z0L 5 HAEBBOGEOHENR 2
REETHLDME Lhdcy,

Wb & H R TR 2B L AR D LR
BBEAERLTh-1eh, BRERE L1 BEYD
OB B ORMEIINE TE, 1o ZOWRIE, i
& B3SO BT OIAHE K 2R T 5 @O M
L30Tk, 1BEOREBOMMKIIZ LY
RE LT3, K- BA (1986) LEFORENPH
Bk & AP HRIE LA E4BELTWS, L
L, ERBETOBEHK T AT CRBANEDO LYY
ERHBE L b 63 (1981~1993FE T h i T
4358, LEBETRRFARAR), HFREBL TV, L
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TehiaT, ZD&5PEBEEDLLEE L THE 2
H+s0h, SREIOIERFNTILELND D,

LT AT, BEEICED L CHEAREAEIIEC
Bohicbhhbb?, HERIBEOHHRLA
TWw3 (KHE - @A, 1986), i, SEIDOKRDOLH
K, BECHEELHREL TV R LARDST, REM
b BERRE Lish-1oin ¥, BERRRTIHE
LAEMMTREATIHANSS (M, KBR). Zh
LOWRL, WHORECUKOFER L RYREIN LT
FTREBLAEVWI EERLTWA,

NE (1977) B a4y EDRH2RAETHIBELER
ELT, AR, BEPRAOTHSAE LU
BRAL LTOFIREEHBLTV 5, £, B,
FAHIEOBREEZ, SHWMHKEEBRVGTTHoERE LBER
Elad by, HEOLEZHRTIERRK>TwineE
Hrobhd, Rie, BEOBRESWTR, SERAEL
T AMO R TE, HLKER S Wit BER OB R
FIAEhTvi, LrL, 2045 hBERERLTIE
TP, LBErcHB s ni-BELTHERE LiTh-
12EVWIBEND D, AHOBERBATIC>WTE, BHF
(46, 1975), #iEE (CAME, 1954 ; 3I7E, 1957),
BN (&3, 1973), FREFZBRM (B, 1954)
RENMOATVS0, K- AR (1983) &, X
BHRAER 2 T4, SHCiEY e HRANFE LRV
Wi LA RS EhD EBRTW B, KM
DERBIICRT 5 BIRERMS R TR H (R -
AfA, 1983), HMEDOKRMEMNMETELr I &b, D
B E~NOBRLEFIEELERCHERL TV S LM
Hrbohb, HRBEET3EXMOERTHORNIL,
BHRROEE LR EHE LAADGIHEBETDHH 5,

51 A X &

KHETT— « MBAE - BREE 1983 444 EDRRFH
AtE. AKB¥EEE, 38:27—-43

KET— - AR 1983 A9 EOREBRTEH. L
KEFEEE, 38:59—69

Ando, M.,S.Shiraishi and T.A.Uchida 1984
Field observations of the feeding behavior in
the Japanese giant flying squirrel, Petaurista
leucogenys. J . Fac. Agr., Kyushu Univ.,
28 : 161—175
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THORE. AKRBFIIREE, 39:136—141

RETE—+ ARE 1986 AV Y ERIHBHETELXL
DBk, ZRPKBIRE, 35 40—45

Aoi, T. 1985 Seasonal change in food habits of
Ezo brown bear (Ursus arclos yesoensis L ypexxer)
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BRI (1) '%6 13~55

AFHO 1 Fbiz B0 5 BB 5 5%
—HIBOMAIRAL L R ZE L~

te 4 RHEST - ARG - BFH 3

4 RKEAT - AEE -FB 32 A¥HO | ACHST52 T IHAR — T ROBEMHTL
EEHMOEL—, BERFERTR1 : 13~45,1996. 1991Fi#1.6had 2 ¥itidH (31454 : 19915
B¥) TI0m 2 v ¥ 2 DR R 15148E L LERE LT &3, BE 5came50cmb & 8RB %
BE L. pH, K, REOHH 2T oo ZHHOHEELFHORSMN S, LEOMHAKE ORI
L1958 R AT bR IHET — & & OWBRM 2T - feo o, 199551 9 KOWEBADRTY &
0. 10. 20, 50, 100cmPDEfE CEMLEORIM LTV LEED pH LLERFOFH 2T > 1o
TERAEEEBEENL (REER) Bo(dE) . SHEBEHKL (Bod) |\ HBUBER
#HEt Be¥) 03 20BHNHBL, BoEOHBRFEHI R Eh 1o LHEOARDKE EL2~T1em
F#3lem T, 1958FE ORI~ TEE TS5 emB o> Thvrize ARDIE S DFA 23T In b8
Babh, BOSFEMOEFERAMDETCROIBI LT, COFARELOMCIL LS Z EnEH
THHEBbhi, LEOHFMWITIIERNEFTEAERGBieh oz,
PHIRZEE 5cmD LB CHATTHCL.57, BI50cmD T HETCR4.73TH oo BES5cmDLHD
pHOSZHR—BZvbhh 3 & 5 CRRBPLMBEZOM TE . B PMFZOR TRV HAZ R L,
¥, BPRBOTHRCRENHIEL LE2R3ELEOpHRB KA ARER Lo B E50cmD 15
LbRERPBOSHER LN, S5m0 LB ERHBORELITEVLHTHHT.
R#E, ERIRRDHVRMBHOMTEFERLIR, FRTEVHALALh, HRORERIES
BREHEMER LIz, C/NZBR—MvbhTwWaliit, BRI TR SBCEWHEBBRALR:,
REDERBRIBERHOT— LB L T, BE5anTHL/2K, S0emTH1/4 &P LTw1e
AFXORTTIRLED pHIZFEO LD pHE X THMHREWEEZR L, BEHAETIX pH 3.6
LB L, AFORTTRIFAV/T=dvHHBEL, ChEBRITTCOT=F VDKL S
DTH -1, FOPBRBEBRTCOLED pHOBETEBELEL TV IMRETE M1,
+HEEDOpHt, 19585 L i L THA 24 T4 5 L AT TR E 5amTi20.5. EE50emTix0.3
ETFTLTWo ZARRKSL2ATETLTWADTRA L, MWHBHNCETORERR x> T, ¥
oy BEDEPHABL eI CRAVETHRASLIAYT, DHAR -1 ZATETHRA G,
B RiR - 8O LR TR pHOETRADALQY, RR - BOTHTCpHOBETRABAL, &
ORR - BOTHTHLERAR/ VBRI CRpHOETRPEVA, BifAES 5L pHOETH A E
{Teote ZOTEDO pHOETOFRRALBERICLALDh, H5VRMBOFEIZL 5L DHERT
Ehhhots

[#—9—F] 2% AR RE ) EXEFXR L¥pH | BT pH ; ML

Sasaxt,S., J.TAKAKI, R.NODA : Study on some chemical elements on soil in a Sugi stand.

— Geomorphorogical distribution and periodical change of soil—.Bulletin of Fukuoka
Prefecture Forest Research and Extension Center No.1:13~55,1996. Soil pH , carbon and
nitrogen concentration and soil profile were examined in 1991 and compared with the
samples and profiles at same area in 1958, Studied area is located in Yabe—mura,Yame—
gun ,Fukuoka Prefecture.This area is about 1.6ha and covered with 31—year—old Sugi (Cryptomeria
japonica D.Don). '

Each sampling point is located on a 10x10mesh. 151 soil surveys were made and each soil
profile was examined soil type, soil texture, thickness of A horizon, index of hardness and
others. Soil samples were carried out at 5 and 50cm depth in each soil survey point for
measuring soil pH,content of nitrogen and carbon. Addition to these sample,soil near the
stem base were sampled and measured pH and concentration of some elements of anions
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and cations in soil solution.

In this studied area three soil types were recognized and they were types of Bp,Bp(d) and

BEe. Mean of thickness of A horizon is about 3lcm. The mean of thickness of A horizen
decreased about Scm compared with the thickness of it measured in 1958.It seemed that the
decrease of thickness of A horizon is caused by erosion because of high density of studied
stand(2,765trees /ha). Distribution of soil texture is almost same as in 1958,
The arithmetic mean of pH at 5¢cm and 50cm depth are 4.57 and 4.73 respectively. In
geomorphological aspect, relatively pH of Scm depth soil shows high values in valley and
low in ridge. The values of pH of 50cm depth soil are not so affected by geomorphological
location compared with the case in 5cm. In the lower part of both valley and ridge type
slopes,the lower the altitude of sampling point was,the higher the value of pH was.

The contents of carbon and nitrogen seemed to be higher in the ridge than in the valley.
In generally,carbon/nitrogen ratio showed high ratio in ridge. Comparing with the contents
of carbon of soil in 1958, they are about half of them at 5 cm depth and a quarter at 50
cm depth in 1991.

The pH of soil near the stem showed lower value than that surrounding the stem.The
lowest value of pH near the stem was 3.6. But these lower values of pH near the stem
were relative according to the geomorphological location of sampling points. The cation/anion
ratio of soil solution was lower in the base of stem than around the stem and this was
caused by increase of anions in the base of stem.

The arithmetic mean of pH at 5 ¢m depth soil in 1991 decreased about 0.5 pH unit, as
compared with that in 1958. And at 50 cm depth soil it decreased 0.3 pH unit. But these
decreases did not occur in all sampling points. The changes of the pH value showed
different magnitude depending on the geomorphological location of sampling point. In the
lower part of the valley and the ridge,the value of pH showed great decrease. Otherwise,
in the upper part of the valley and the ridge there is no decrease of pH compared with the
original values of pH measured in 1958, Among lower part of valley and ridge the magnitude
of pH decrease is contributed by reduction of the altitude. And the decrease of pH was -
greater in soil at S5cm depth than at 50cm depth.The decrease of pH in this area was
seemed to be affected by many and multiple factors including acid rain, erosion at soil
surface, and biological acidification and some others, but not concluded.

I. RUBIC

THAL & 5 KRIGHOETIZRBLEDOEHRETHI
dTihe . BRKOBEAE L6 LR MBIE ko
Twd, ZhHDOHBPREEOEH., BIERTHAEH
~AREFTHBRBCKCRRALHEESMAE K ->TH Y,
OLAETHLRECOEENBSEhTHW5, ZhHDRE
HRTHLRBRICS 2 3 ERBEBELBORBEILE VS
BhFELbh %,

—77 BHIZEGN, EHRES, FHEOLK, it
HOMBRIBELE E Voo Z LA TREBE D AER
AbWEHERKE LTHREFEEhZ 223K, KR
e L THRER, HRBRKESRVEXI NS, R
BRO HOPHROMETH D, LEOLIL LT, ¥k, K
FEVSEREBEROT(E L6, ALHKERET

SR RBRMBMOKRIE LTI 5 2 5B,
HEOREM 2B L 2 PARLEHETH 2,
BUERPHEOBRC L5 LE~DRELE 2 B4,
M IE D 2E> & & bic, Bt le > n 28
PF—2%FERTHEN. ChoDMERZE L 580
MELRELEbI3, £Z T AKX CRBERARES
JIFEED A D 1 HibT1991~19955E i h i3 TIT » 12
TEWRBAL LUFHT— 2 &, BEREBARKERRS
DRWEEIC L > TIDIUIA—HKFTORE. 2T —
LD ETV, BERPEEN LB CRETRES
Bt Lo ABEH TR, F—202HRFELHMHETES
BROXELROMACHBLEREYFoL B2, T
3BYDOF— 2 DWWEBEFHITHORILWET— 23
ARELROBRTAIZ L L,
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II. RELoOBE

HAERHERARATBEBHAFILRBOERNOLH
THHEBIKRC D > BEARGHEAEER v 2 —
(IBEFARAERLRS) BB —RBRHETT-. WA
52 #91.6ha, BIFGI2#9430~550m . WEIZBRYH
BEYEGL LLGARETH S, BEOME S $HE
WHREE—- 1.2 1RT, I TS (1960) iz

B-1 AEER

Fig—1 Studied site location.

B-2 FERibEER

Fig—2 Topographical contour map on studied area.
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#—-1 BEHSOBRE

Table—1 condition of investigated stand.
i3 7 % measuredyear 1958 E 1991 $E
X B stand age 33 31
FEE  avg. height 145 m 17.2m
# # volume 475m3*/ha 511 m3/ha
MAEE density 1,762% /ha 2,762 4 /ha
7 i races R AL /AN &) ¥ Y4 F

FDfth 4 2R

LWEREBEST, H#HEOTHIL. ThEhRBRE
I, I, M, VEE, BXU8BI, I, DXL B0,
WEROKSRIBIIH TS (1960) KRE->Tbhike
BEFNEY T2 7Y, e aY V%6 RMHh LD REH
(Z—1) THhHoln, BEHKIGOELRIRES N, 1962
FLAF (Y4 7) BREEKRE R, HREITU
fTotcity BiR - BT b iV IR R BE P4 M3
R L THETEBEh T2, L LINIEIAD
1955R L1993 9 AO13BHRAI & » THRRHAD L
HORFBETHEEL DI

M. AERCSH G &

1. A¥HKATOLBAE

TEOREM AL, BEBKATS (1960) LEBRKC
ABRHEERET 2 & 5 kItBE» SFERAMD 5 KHR 2L
bHF, COREBEPLLLTR-3ERTLOR
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/ o
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Fig—3 Point of soil survey and sampled and slope type.
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mREER Lico FATBMAOER%2 Sy bay
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I pHORPEIEL, BEL 2V TEThEh
20gk, BAKDIVIZ1RAEDOKCISOn 02, I
5 AT L300 KB Lok, BEHSBLYS AT
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YRV (HERFREERERL1983),
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B-4&, AERKOEER2R-21KTT,

N
DI
I

ADNNAR
3\
l

{
\

A AN ANAN

{
\

\ \

\
2y Aeh )|\ 1\

A\

—
P

&
Nl \

N
n— 3
P
NG
~J ~—

[‘/ L1 e 1

s

BN
oy

/i

B-4 BHEAOUE

Pig—4 Sampling points of soil to measure pH and some chemical
compoaents of soil solution near the stem.
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¥-2 AEAOHS. BREES S UHLBF

Table~2 Tree height ,DBH and direction and
angle of slope at measured point.

R B = e A RS A M oA
Tree No. Avg. height Avg. DBH Direction  Angle
1 18.1m 19.7cm S565E 33°
2 16.6 15.8 S20E 9
3 18.8 18.3 S20wW 44
4 16.5 12.0 S20w 46
5 21.7 18.7 S30wW 34
6 21.8 17.1 S40W 26
7 22.3 156.7 S30E 17
8 21.0 22.3 E 217
9 21.7 19.6 S10wW 217

+HOp HRELE>WT ERERKRDFETT 1

ZOfDILER T REL20g 2=A7 TRV E
FKSOmLZ I foth, #9107 MH160rpmdD A € — F T
BREHSBTIRE D LIcth, No.5COAETABLL
KEGA L, SR, W, ERM. FBos1+ Vi
A4 702 v 7574+ THUE LI, 14700
2757« CHETHER. ABLALBRLZEELE
0.45pmOF 4+ ARF T T 4 VM E—TABLI. Ca,
Mg, Nad + v iFFBEEKT, KA+ viREKET
m‘lﬁ’&’ﬁ')f:o

V. ERRUEE

AELLAKADOWELELLET — 2 2 B KOFRCT
7o

1. THONMHERNX
© g

AERO LRI AL O LEBOHI 2Tt TT
FLLERIBEEREHKL (Bpw), HEKER
#Ht (Bp)., SBUEENEHEHKL (BE) D3208T
Hote BIBIOWMATHT S I2H BN & HHEBEEK
TEOPHET & L TBp(w) BEAV-TW 35, 4B
HELEREFEBC L - 1982 LI.OTBpw Bit
vl ot, #— 3B LA BB OHBHEES,
H—-S5 i EEROFHRE RS HB LI L ERIIBpH

¥—-3 LTBMBOHBAKE

Table—3 Frequency of soil type.

TiRE HIIREE HE
Soil type Number Frequency
BE 5 3.31%
BD 121 80.13
BD (d) 25 16.56
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B-5 TERNAHE

Fig—5 Distribution of soil type.

HHB0%LL LR EDTHE Y AXDEHTHHZ &KL
Tuize, Bo@) BB AR 02 C RIBSRICHBL L 12,
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YMRBRHKOBOHKFIT L 7 FRHER L TH 5, R[S
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Fig—6 Distribution of thickness of A horizon. .
Cross strips area represents below 20cm of A horizon
thickness. White representsamong 21 to 40 cm and vertical
strips over 4lcm of A horizon thickness respectively.
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Table—4 Frequency of thickness of A horizon in 1991,
Ao H BIE ]\
Thickness of A horizon Number Frequency rate

0~10 cm 23 15.23%
11~20 35 23.18
21~30 32 21.19
31~40 22 14.57
41~50 14 9.27

51< 25 16.56
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x—-5 ABOR EDOHBSAE (19585F)

Table—5 Frequency of thickness of A horizon in 1958.
AFDE X HRMEE M E
Thickness of A horizon Number Frequency rate

0~10 cm 6 4.51%

11~20 18 13.53
21~30 39 29.32
31~40 27 20.30
41~50 17 12,78

19.55°

51< 26
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£-6 HEESBOABOTHESEER

Table—6 Average thickness and rate of reduction of
A honzon at each slope type.

WHEXH 1958 1991 W ®
Slope type Rate of reduction

£ X 38.2 cm 38.0 cm 0.5 %
Valley type slope |

#HIK 41.9 24.5 415
Valley type slope I

AREMX 45.1 40.7 9.8
Valley type elope I

Ry X 32.1 34.1 6.2
Ridge type slope |

REDBIK 28.7 314 94
Ridge type slope O

RERBDK 26.3 19.9 24.3
Ridge type elope 1

RHHIVE 30.2 20.4 32.56
Ridge type elope IV

kS -3 36.4 31.0 14.8

" Total
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Fig—7 Distribution of soil characteristics of A horizon. Vertical

strip means loam, cross strip means clay loam and other
means silt loam.
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Fig—8 Frequency (%)distribution of soil hardness index
measured by Nakayama type.
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Fig—9 Distribution of soil hardness index in Scm depth.
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Fig~10 Distribution of soil hardness index in 50cm depth.
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pH (H20) 24+, L& I REKBES p H4.1~
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11, 1212 p H (H20)i2, B &25.50cmdD L5\
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Babhiz, ChIBYBELIZERE-T, Bt
(OB L RIRECEC LD ELELLRS
(LR FNELEEREL(1973)op H (KCDIZEE S5cm
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Table—7 Preque-mcy of soil PH at Sem depth.
£+ (H:0) £+ (KCD BE&t (H0) At (KC1)
Range Fresh soil Fresh soil Air dried soil Air dried soil
of pH A S i3 AR L} AR 13}/8 s
Num. Freq. Num. Freq. Num. Freq. Num. Freq.
3 .6~4 .0 0 0.0% 32 21 .2% 1 0.7% 75 49 .7%
4 .1~4 .5 70 46 .4 110 72 .8 84 55 .6 68 ,45 .0
4 .6~5 .0 47 31.1 5 3.3 48 31.8 6 4.0
5 .1~5 .5 27 17 .9 4 2.6 14 9.3 2 1.3
5 .6~6 .0 6 4.0 0 0.0 4 2.6 0 0.0
6 .1~6 .5 1 0.7 0 0.0 0 0.0 0 0.0
& #t Total 151 100.0 151 100 .0 151 100 .0 151 100 .0
K-8 FEBHH50cmDLIED p HOHBR &SRB
Table—8 Frequency of soil pH at 50cm depth,
&£+ (H:0) %1 (KCD BEL (H:0) B¥EL (KCN
Range Fresh soil Fresh soil Air dried soil Air dried soil
of pH tiF-4 s i34 S 1314 SABE M SR
Num. Freq. Num. Freq. Num.  Freq. Num Fregq.
3.6~4.0 0 0.0% 3 2.0% 0 0.09% 10 6 .7%
4 .1~4 .5 13 8 .7 138 92.0 16 10 .7 129 86 .0
4 .6~6 .0 124 82 .7 7 4.7 120 80 .0 9 6 .0
5.1~5 .5 7 4 .7 2 1.3 9 6 .0 2 1.3
5.6~6 .0 4 2.7 0 0.0 4 2.7 0 0.0
6 .1~6 .5 2 1.3 0 0.0 1 0.7 0 0.0
& Bt Tota 150 100.0 150 100 .0 150 100.0 150 100.0




BAgtdpH

R¥+mpH

22
6 T I
Yty ]
“,r.’/;.///}:
» hd .0‘.'/)/ 1
S+ ’,9’}’- . . -
. e .o.
. BT o kizkBPH
SR v 30 1360 R=0. 884
P BB o KIZ&BpH
T |
=y Y20, 1241, 0084X 820,907}
] ' 3 '
&topH
B-11 RE5cmTOELEBELIDPHORR

Fig—11 Relationships of pH values suspended in deionized
water and in IN KCl between fresh soil and air
dried soil (5cm depth). .
Dot represent pH values suspended in water and
circle represent  pH values in 1IN KCl.
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Fig—12 Relationships of pH values suspended in deionized
water and in 1IN KCl between fresh soil and air
dried soil (50cm depth). .
Dot represent pH values suspended in water and
circle represent  pH values in IN KCl.
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B-13 &+®DOpH (5cm)

Fig—13 Distribution of J)H of air dried soil suspended in deionized
water at S5em depth.
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Fig—14 Distribution of pH of air dried soil suspended in
deionized water at 50cm depth.
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Fig—16 Relationships between pH values of air dried soil at Scm

depth and altitude on valley type slope.
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Fig—17 Relationships between pH values of air dried soil at 50cm

depth and altitude on valley type slope.
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Fig—18 Relationships between pH values of air dried soil at 5cm

depth and altitude on ridge type slope.
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Fig—19 Relationships between pH values of air dried soil in
m depth and altitude on ridge type slope.
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Fig—20 Relationship between relief index and soil pH at Scm
depth in valley type slope.
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Wiz BRIBEM 0OHETp HEAS V0 AbAF:
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EMEDHERI B 5 HPT RO FEF DR L
BREEMNDEVEFHENI DT, ThHDHAR
BEABP LT HMENEB LT VWL DEELLND, B
RIBERAKEVIAT D LM OEREMNME & H
ELALHATpHABEWHEERLTWVW3H, ZOS
REFN0B L LD 3 2RAO TR TARMICHA VA
(H—=5, I =5, J—5) & REENVEOMHADOR
ROBEFHMBRWETOMBTH D, WFh b HHS N
fifatacliavwicdLBbhd, KERAROHME
TREREBIIILITOPHEH M L HmEh 3
B OLNRHBB L, —DENAE MO EEL
HMOCRBHOMAR TR LR p HIMEL . BRIEENO0
fHEDOPHFRIC /5 &< e A fmNEORRYKE
DEThHAbNI, ChiZ—@MCVLbhTHE L5
HEAEGRRY TIREEBORTC PR T £HEHEL
LR EBAKRODFHRARFC LD pHIMELS o1
1hEBbhid, chboZ éhbRIREREREBTO
W& p HOBGRIC>WTiBAER L W& Bbh 3 58,
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AROMETIR ST VFHRKELDEVASHULRLL
Mot cORFYEFD—2>0FRIZERBEZIOMD
FHE T\ BEMADIOM X v ¥ aHbHET20m
DHWEE Lictked, WHBEHNIKGED, HHRAE
HWAOHBARBCEAhooZ &b FELONS,
3. BR-BE

B &5, 50emDER + RREARLC/NEOAFM
RiEOTHELZER— I KRT B RRIFAEOB,
B AERB R TR T ER VAN SD, 5
cmT 4 A50cm T 6 ADFH BT Elh > D TH
MABRETAThIMTELISEEATH D, 2EBORE. B
KOEHEFNFh 5cmT5.37%. 0.423%. 50cmT
1.65%.0.146% TH > *co C/NRDOLEEDFHZ
5cmT12.72. 50cmT10.87CH » 1o — Ay FEH L
HORE - EREARIZARTRE4 ~15% EK0.3
~1.0%. BEBTIXR#E1~6%. EH0.1~0.5%. C/
N®RZ A TI2~30& Eh TV 5 (M EH1979, 1989,
TR LT A£1982) o ¥, IUA (1988) & HHLb
HDOAEFHKTT - lAE TR, BE, EHREFROEL
HEHSR N O FEREIZ AR TR Eh Fh6.1~23.7% 0.4
~1.28%. B TXIRFK1.7~3.5%. E£0.14~0.27%
DEERRTH 10 ThHDENST B L, 4EH
ELILER RESFRBEVCIHCRT L5 TH-1,
WHESTABE, BHLBWER - RETHEERLR
LicDid, 5. 50em\WTFhoB4bRRBRENKX Th -1
b, XS EITOM D F ) AR M ED - 1o
xZ T, 5cmDER, RFE. C/NROFHZR—22,
23, 24kt RECRBEOFHFmP, BRE - &

*-9 19 FO/HEFBOFHIDORE. BROSHERE., C/NE
Table—9 Average concentration of carbon and nitrogen ,and C/N ratio at 5,50cm depth in 1991.
B

depth Scm 50cm

RSy Bk £t C/N%® BR R C/N®R
Slope type Carbon Nitrogen CIN ratio Carbon Nitrogen C/N ratio

AR 5.07 % 0.431 % 12.40 1.77 % 0.167 % 10.36
Valley type slope 1

s3I 4.70 0.366 12.67 1.48 0.125 10.89
Valley type slope 1

AWK 6.06 0.465 12.86 1.70 0.153 10.95
Valley type slope 1T ’

EREIREX 4.69 0.379 12.05 1.75 0.149 10.35
Ridge type slope [

BRI 4.80 0.380 12.54 1.31 0.112 12.00
Ridge type glope I

ERYINEK 7.38 0.353 13.59 2.21 0.182 11.93
Ridge type elope M

BRIV 5.60 0.406 13.54 0.95 0.092 10.67
Ridge type slope IV

DU | 5.37 0.423 12.72 1.65 0.146 10.87

Average
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Fig—22 Distribution of nitrogen content at 5cm depth soil.
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Fig—23 Distribution of carbon content at 5cm depth ecil.
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Fig—24 Distribution of carbon/nitrogen ratio at Scm depth soil.
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Fig—25 Distribution of nitrogen content at S0cm depth soil.
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Fig—27 Distribution of carbon/nitrogen ratio at 50cm depth
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Fig—28 Relationships batween relief index and nitrogen content
at Scm depth soil on valley type slope.
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Fig—29 Relationships between relief index and nitrogen content
at Scm depth soil on ridge type slope.
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Fig—30 Relationships between_relief index and carbon/nitrogen
ratio at S5cm depth soil on valley type slope.
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Fig—31 Relationships between altitude and nitrogen content at
Scm depth on valley type slope.

{ 1
§ -
- .
s 14 L s
§W: ‘ ‘ L "
g6l g - . Ot ““ o .
?E* * A } 2 ox o
‘..m L «* ° e *
4 . . * . oo a* * [ ° *
L . . . oo =
ridge type slope I ridge type slope Il *
RHNMIR oBRENE ARBBYIR « RAYVE |
a ridge type slope I | ri:‘lge type slope IV
£0 200 230
! (m)
Altitude

—32 5cmTORRLERSAROMFKZRRME)

Fig-32 Relationships between altitude and nitrogen content at

Scm depth on ridge type slope.
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Fig-33 Relationships between altitude and carbon content at
S5cm depth on valley type slope.
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Fig—34 Relationships between altitude and carbon content at
Scm depth on ridge type slope.
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Fig—36 Relationships between altitude and nitrogen content at
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£-10 BHEEHFBO1958FL 1991 FORFEEFEORD

Table—10 Carbon concentration in 1958 ,1991 and reduction ratio.

Scm 50cm

WXLy 1958 1991 Mp® 1958 - 1991 By
Slope type ) Reduction rate Reduction rate

2RIK 9.09 % 5.07 % 35.8 % 6.97 % .77 % 74.6 %
Valley type slope

NI B8.76 4.70 63.7 5.94 1. 42 75.1
Valley type slope T

SsEME 11.99 6. 06 §0.5 5.63 1.70 69.8
Valley type slope M

REBRIK 11.91 4.69 39. 4 8.78 1.75 80.3
Ridge typoslope | .

ERIYIK 10. 04 4.80 47.8 5.77 1.31 77.3
Ridge typo slope 1l

RAREmEX 10. 68 7.38 69.1 8.57 2,21 74.2
Ridge type slope 10 .

RBRINVE 10. 32 5. 60 64.3 5.84 0.95 83.7
Ridge type slope v

¥ b 10.35 5,37 51.9 6. 69 1.65 75.3
Average
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HIEMER LI Z OWMBEKS T, HIEDL /2~
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feZ PV T, ANMOBEEOHTLRE~RLLIK, B
HO—>& LTEAA A -1 L2, REOBHE T
BEFFOREE LB ENELOADN, LORE
DRHRER L > TRESHBOMP 2L 16T OHLTRYT
HH, B-o2h LEFERE b OLh o1,

4, HRHMISOERE THBEOEMS

TR - - AT, R e L THRLEA~L
T 5, Zhbod biliRifio p HeR G M & -
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(4 51990, HiA&51994), £DPTAFHILEWT
RO p HOMEL . AF¥OHEBRETOLEED p HR
RO pHEN LBV ZELW O ->TEL (BHDS
1980, {1990, 1992), £ T, —EOATEHKEH
RAEHTLZOLHENALREDOIEEE LI,
O BxhoolE#EEpH
HZNEARDOBIE» SO E MmO LTEL 4 HAD
AR FPHh6RDIpH (H:0) (LT pH) OMFE%:
B —38i 1T, IRITDFH) pHA B b - 2 DiENo.5
TRLBIP->1DORN. 7 THo1e WTHOREKRT
SRIEFENHED p HBEL, 2V Tl0cmhiEL, #
T 620, 50, 100ecmTRKRVBVWEALhth o1,
BrTeRLEVp HAMBLAzNo. 5 &, BbHEVWpH
OB L1zNo. 7 TORTH 6 DERE L p HOMGR R
-39, 0RT. FHOLTELEDOWThOHATHR
T ETp HIZEL . 20cmpEh 3 L 3iF—EDp H%E
Rli, COMFMBLTONBRCKELTALRT,
¥ty No. 7 2BV LTORERDORITTIE, pH4

[ THB Lize, No. 7 2B\ 8 KDOREARDIRT A 5
FMOZ2APLITEBpHALTTH T, ¥y, No. 7D
LH A LED p HAEVWHE, Aot p H
BLONNEARDCBIEDO LD p HE D LEWA, 211D
No. 7 DEBADLED p HE X TRITOLEED p HIZ
Ehot, ZOXHK, AEDLHED p HOBECHD
STRITOLEED p HiZ RO LI < THACE
(B AORI, Zhiz®PiR ) AX¥OBBHOY
EHBRN- DT, BBRHEIRTOLEDOpHAET X
¥5LBbht, LhL, EDETOREIINo. 7 TA
bBhl kb iR E LR LI RABO LSO p H
EHELTTH-T. HLETHHEAARLIDEEDR
3, B TOAEHACRATMT H L EMHGFTO L
HEeEME D b p HRE» o228 (£—11) » 10cm
BhALERFIDLETHANp HRE, -1, ZD
FRIZDWTI S by,

e

o Ho.1 5 No.3 g Ho.§, No.7, No.9
o Mo.2 L No.d  No.§, No.8

10 50 11 frem
RcHhS5DIEM

Distance form stem base

E—-38 Bamro0EB@EFp H

Fig—38 Re5lationships between distance from stem base and
average pH value.

1 1
1] 20



RERATHBIE (1) 96

=
o HEEM
left side . » HESH
____ k right side
"""" N
o METH N\ 2T X gm b
down side upper side
IIllII!llllI'llll!lIl.!l
100 50 0o 0 50 100 cn

ARTTH S DR (cm)

Distance form stem base

E-39 No5 TOBWBMSOEREL pH

Fig—39 Change of pH value toward stem base in sample tree No.5.
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Fig—40 Change of pH value toward stem base in sample tree No.7.
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Table—11 Arithmetic means of soil pH sampled from four sides and
in different distances from the stem.

RERGIR BRPSOEM  Distance from the stem base

Direction Ocm 10cm 20cm 50cm 100cem
Lt 7 Upper 4 .18 4 .19 4 .41 4 .42 4 .47
£ 4 Rightside 4 .03 4 .35 4 .42 4 .53 4.45

£  Left side 4 .16 4 .40 4 .50 4 .46 4 .42
T # Lower 4.01 4 .21 4 .31 4 .39 4.52
2 X Total 4.10 4 .23 4 .41 4 .45 4 .46

3l

FIHe (1990) MAFMTHE LIRBLOMBET
Mo p Hitd.40TH o, 4ENE L-BTOLEDO P H
BohEDEhHEWVEERLLLDOEEh T2, —
B Bile (1990) HPH O R ¥ OTHBH & FERLRMT
WA Lo BfTi, JEERCiRTo p H (H:0)54.0
LTRBMEATL VWA, ¥R TI3.6~3.70 pH
HO) P RTABETCHEI ATV, SERAHNMEL
L EVWRITTO pH (H.0)i2xNo. 5 DT HET3.59T
»Y ZOfHIEV. 12 BEDOp HOPHEERTY
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SEEE L oAt 33EA THREE N0 T T
3H, BiES (1986) OWEHELC AL BRI, HWRDE
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Table—12 lon concentration in soil solution of different distance.

Bull, Fukuoka Pref. For. Res. Ctr. (1) '96

W5t h & DFERE K Ca Mg Na 2h5ty Cl  NO: NOs SO: £7=#>
Distance from stem Total cation Total anion
Ocm 0.0222 0.0301 0.0330 00709  0.2162 00723 00011 03692 00356 0.4782
10cm 00205 01004 00308 00676 02193 0.0604 00013 03329 00288 0.4234
20cm 0.0201 0.1065 0.0336 0.0690 02292 0.0546 00012 0.3534 00274  0.4366
50cm 0.0195 00950 00282 0.06%0 02118 0.0562 00012 0.3146 00267 0.3987
100cm 0.0206 0.1009 00288 00740  0.2241 0.0704 00041 0.3344 00294 0.4383
£ {4k Total 0.0206  0.0986  0.0309 0.0701  0.2201 0.0628  0.0018 0.3409  0.0296  0.4350
& OMERE & » TEEN R bhith -1, B4 OREKC e

DWW TitNo. 1. 7. STREBILCRBENEALTH
5h, No. 2\ 3, 4 TZIRITH & OFEEE L BRI < BML
BAabhlky, No. 5. 6, 9 CIXBITIES < LB
EFTLTV ol ZOEHRIFAVEDWTRAELR
TR vFnAbN, —EOHRAIZALRILh T,
7 =4 v DLEOMBREOTHEIRBEI A v LT =
AV OYURBENRTTECELZ R L T, ol

Cation concentration
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Fig—41 Change of average cation concentration toward stem base.
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2 (1992) itk B &, EOTEETCERL 8K Fig—42 Change of average anion concentration toward stem base.
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Fig—44 Relationships between pH value and anion concentration
of soil solution.
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Fig—45 Relationships between pH value and cation concentration
of soil solution.
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Fig—46 Relationships between pH value and cation/anion ratio
of soil solution.
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Abtedic, EEFEREU p HO BN 2R
(2—13)0 HF 4 v ERIBEALEI>1DIEC a T,
HBREI0.939TH Dy RVTHP > LDIIMg D
0.766THwtee T4 v L HEARE» > DX THEE S
AV D0.944TH 1o 7oAV EHEET A v OIHEBIGR
Biz0.244 LBt pHEEHMAE» >OR
Cad*vThoteo LI L, TDHBMGEHKIZDH
(H:0) £0.420, p H(KCI) £0.380&f6<. pH& DM
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Table—13 Correlation coefficients among the soil solution ion.

K 1.000

Ca 0.371 1.000

Mg 0367 0648 1.000

Na -0.087 .0.252 .0.020 1.000

cl «0.073 .0.201 .0.088 0.451 1.000

NO: 0008 0.083 0016 -0002 0774 1.000

NOs 0326 0.668 0.649 -0.040 .0.002 0.247 1.000

S0, 0.162 0.095 0.006 0260 0.503 0.453 0016 1.000

Cation 0465 0939 0.766 0.045 .0.073 0.074 -0.709 0168 1.000

Anion 0.297 0582 0.528 0.093 0.321 0.499 0944 0243 0.659 1.000

Cation/Anion 0.057 0.244 0.648 -0.252 .0.201 0.083 .0.688 0.055 0233 -0.459 1.000

pH(H20) 0.225 0.420 0.168 -0.277 .0.195 0.053 -0.036 -0.178 0.336 -0.092 0.569 1.000

pH({ KCl) 0.199 0.380  0.167 -0.308 .0.229 0.032 .0.008 -0.2153 0.267 .0.077 0.408 0.759 1.000
K Ca Mg Na Cl NO: NOs SO: Cation Anion Cation/ pH(H:0)pH(KCl)

Anion
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Fig—47 Comparison of frequency rate of soil pH at Scm depth
in 1958 with in 1991.
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Fig—48 Comparison of frequency rate of soil pH at 50cm depth
in 1958 with in 1991,
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Table—14 Statistical tests on average soil pH at 5cm depth in each slope type.

WERS bt RER% RYpH E-10T- 3 F t . f
Slope type Year Number Average pH Standard division
ARIE 1958 38 5.38 0.4833. 1.4406 11.1953 *+ 84
Valley type slope 1 1991 48 4.65 0.4027
HFRIK 1958 27 5.02 0.6440 2.7499 »» 2.3170 * 42
Valley type slope [I 1991 29 4.63 0.3883
AEMEX 1958 17 5.05 0.4461 1.6435 2.8230 #* 30
Valley type slope III 1991 15 4.64 0.3480
RED X 1958 9 4.91 0.6724 10.3931 == 20680 9
Ridge type slope | 1991 16 4.44 0.2086
RUPIX 1958 10 5.04 0.4716 4.2768 2.4597 * 13
Ridge type slope [ 1991 11 4.52 0.2280
EBRENRX 1958 16 4.91 0.4314 4.9407 »» 4.7068 »=» 20
Ridge type alope I 1991 18 4.36 0.1942
RBYNVE 1958 13 4.68 0.5333 2.7611 0.7710 25
Ridge typeslope IV 1991 14 4.62 0.3209
2 & 1958 130 5.08 0.5732 2.6179 8.7164 210
Total 1991 151 4.567 0.3543
*: SHTHEBEHD ko 1% THREDLYD
* : significant at 5% % % : gignificant at 1%
£-165 FES50cmDEBOPHD tBE
Table—15 Statistical tests on average soil pH at 50cm depth in each slope type.
BB HEE HEX E¥pH REES F t d. f
Slope type Year Number Average pH Standard division
BRIK 1958 38 5.34 0.6133 2.5918 = 4.0974 *= 59
Valley type slope | 1991 48 4.87 0.3809
21K 1968 27 4.85 0.4753 8.1166 *= 1.3693 32
Valley type slope [ 1891 29 4.72 0.1667
AR 1958 17 4.85 0.4381 3.819] »= 1.6563 14
Valley type slope I 1991 15 4.65 0.2241
RREIX 1958 9 194 0.2114 2.2581 4.6567 »» 22
Ridge type slope | 1991 15 4.59 0.1407
REBRMIE 1968 10 4,66 0.42 18,1871 »= 0.3108 10
Ridge type slope 11 1991 11 4.60 0.097
RABEDIE 1958 16 4.98 0.7146 64.7098 ==  1.8602 16
Ridge type slope 1l 1991 18 4.64 0.03
ERYNNVE 1958 13 4.66 0.4271 6.0682 0.2985 13
Ridge type slope [V 1991 1 4.62 0.3209
2 t 1938 130 4.99 0.5823 4.4965 *=* 4.7822 *= 180
Total 1991 151 4.73 0.2746
*k: 1S THERBHY
* ¥ : aignificant at 1%
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® pH R% - BRER

R 5cm 50cm 5cm 50cm

1k £+ A& £4 B RE R | C/NKE | BB BHR | C/NE |HER ABES
I =3 H20 | KCl H20 | KCl H20 | KCl H20 | KCl % % % % cm
A-3 5.03| 4.17| 4.79| 4.18] 5.14| 4.46| 5.08| 4.57 5.80 | 0.446| 12.99 2.31| o0.207%{ 11.18] &1 40
B-2 5.85| 5.11| 5.79| 5.00| 6.30| 5.40]| 6.19| 5.40 5.60 | 0.433] 12,94 0.63| 0.184 .4 #BI1 60
B-3 4.93| 4.26| 4.88| 4.10] 4.91| 4.50] 4.92| 4.33 2.86| 0.256) 11.15] 0.88| 0.074| 11.89} #I 15
B-4 4.61| 4.24| 4.52| 4.09| 4.71| 4.47| 4.75| 4.33 5.63|  0.427] 13.17 1.80| 0.154| 11.70 | &1 30
c-1 5.83| 4.30| 4.97| 4.32| 4.72| 4.32| 4.75| 4.34 2.491 0.235]| 10.61 2.16] 0.195| 11.05| &1 60
c-2 6.08| 5.20| 4.82| 5.09| 6.21| 509| 5.95| 5.09 4.40| 0.372] 11.81 - - - a1 60
c-3 469! 411! 4.53| 4.09] 4.8 4.35] 4.75| 4.36 4,931 0.387] 12.76 2.87( 0.228| 12.60| &I 55
C-4 5.37| 4.40! 5.02| 4.38] 5.06| 4.37[ 4.8 4.40 1.591 0.523]| 14.16 1.8 | 0.200 9.45 | &1 40
C-5 5.23] 4.39| 5021 4,41) 4.74] 4.44| 4.78| 4.43 6.76| 0.505| 13.38 1.45 | 0.161 .00 &1 25
D-1 5.02] 4.10| 4.84| 4,15} 4.72| 4,19| 4.76| 4.24 4,44| 0.333] 13.34 .97 0.170] 11.62| &1 40
D-2 5.92| 5.10| 5.52| 5.03| 5.82| 4.64| 5.57| 4.66 7.68| 0.783 9. 80 1.76 | 0.179 9.82| &1 40
D-3 5.46| 4,39! s5.05| 4.28| 5.96| 4.76] 570| 4.69 3.79| 0.3421 11.06 1.48) 0.148| 10.00| &1 45
D-4 4,48| 4.25| 4.41| 3.98| 4.84] 4.62| 4.91| 4.43 3.981 0.308| 12.93 0.37| 0.083 4.47| B1 20
D-5 5.00] 4.32| 4.72| 4.25| 5.05| 4.48[ 4.95| 4.48 4.98| 0.387| 12.87 2.06{ 0.194| 10.60| &1 45
D-6 4.29| 4.05| 4.30| 4.04| 4.64| 4.44| 4.68] 4.42 5.59] 0.465| 12.01 1.46 | 0.158 9.26 | BRI 40
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E-5 5.08| 4.19{ 4.63| 4.24| 4.62| 4.51| 4.73| 4.56 6.23)  0.501 12. 43 1.57] 0.171 9.19| &1 30
E-6 4.29| 4.21| 4.41| 4.21| 4.63| 4.31| 4.69] 4.41 6.62| 0.518] 12.77 2.171 0.187| 1n.e1] &1 45
E-7 4.68| 4.16] 4.56| 4.19| 5.13| 4.43| 4.76| 4.54 7.79] 0.611] 12.76 3.46 | 0.285| 12,14 | BRI 5
F-1 460! 4.17| 4.42| 3.95] 4.63] 4.36| 4.84| 4.19 3.31| 0.203] 11.27 0.80| 0.118 7.46 | &1 35
F-2 5,17 4.30| 4,99| 4.30| 4.30| 4.26| 4.99! 4.28 3.43| 0.328| 10.46 1.61| 0.158]| 10.20] &1 60
F-3 5.92| 5.09| 5.55| 4.95{ 590 4.92| 571| 4.86 4.30 | 0.299 | 14.37 4.37| 0.207| 21.14| &1 30
F-4 4.38| 4.06| 4.46| 4.11| 4.53| 4.40| 4,61 4.52 6.20| 0.487| 12.90 1.82| 0.197 9.22 | #1 40
F-§ 4,56 4.20| 4.76| 4.27] 4.70| 4.26| 4.85| 4.38 7.44| 0.517| 14.39 4.70| 0.338| 13.90 | BRI 10
F-6 4,47 4.28} 4.41| 4.22| 4.54| 4.29| 4.49| 4.26 5.52| 0.447| 11.58 5.49 | 0.415| 13.23 |R4Rm

F-7 4.85| 4.13] 4.60| 3.99| 4.72] 4.21| 4.74| 4.13 3.68! 0.284| 12.94 0.88| 0.065| 13.59 | R4RI
G-1 4,49 | 4.03] 4.35| 3.80| 4.56| 4.32| 4.63| 412 3.43| 0.325] 10.56 0.86] 0.104 8.28| &1 45
G-2 4,43 3.95! 4.22| 3.96| 4.53| 4.19| 4.67| 4.01 4.271 0.341 12.54 0.74| 0.116 6.34 | &1 8
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Bo | + JA0K | A2/ | 5cm | 50cm AlLKS A2RG B/E Mt BR Fir | Es
MR | 8 || AR | S| BEEE & T | HEn & +# | B & T4k | W <Ko i1 04
B 1

A-3 BD 8.0 10.5] 10.4 ] 16.8 10YR3/3 SiCL Cr 10YR4/4 SiCL Cr 10YR5/6 SiCL M 430.00 - S15€ 23
B-2 BD 10.0 4.8 4.8 11.0 7.5YR2/3 SiCL Cr 7.5YR2/3 SiCL BK - - = 432, 00 - S0 17
B-3 BD 5.0 7.8 6.0 16.4 10YR2. 5/3 SiCL Cr-BK - - - 10YR4/6 SiCL - 434, 54 - S10E 18
B-4 BD 5.0 10.51 10.2] 14.0| 7.5YR3.5/3 CL Cr - - - 10YR4/6 439. 00 ~ $10. 5E 20
C-1 BD 5.0 12. 7§ 11.6 9.4 10YR3/3 SiCL Cr 10YR3/4 SiCL Cr/BKJ - - - 434. 65 - S35E 21
C-2 BE 10.0 11.0 9.8 11.0 10YR3/2 SiCL Cr - - - - - - 434. 84 - S15E 19
C-3 BD 5.0 11.0 9.8 14.4 10YR3/3 SiCL Cr/BK 10YR4/3 SiCL Cr/BK]J 10YR5/6 436. 94 7.23 S10W 21.5
C-4 BD 4.0 5.0 2.8 18.4 7. 5YR3/2 L Cr 7.5YR3/3 L BK 10YR4/6 L BK 440. 58 - SO 33
C-5 BD 4.0 9.7 5.6} 15.0 SYR2/2 L Cr 5YR3/3 L BK 10YR4/6 L BK 443, 87 - S10E 37
D-1 BE 3.5 11.7 6.4 14.4 7.5YR2/2 L Cr 7. 5YR3/2 CL BK 10YR3/4 SiCL - 437. 68 - S50E 20
D-2 BE 6.5 2.9 2.2117.0 7.5YR2/2 L Cr 7.5YR3/2 L BK 7. 5YR4/4 L BK 438.61 4. 64 S40E 19
D-3 BE 3.5 13.5 9.6 13.2 5YR2/2 SiCL Cr SYRE3/2 SiCL BK 7.5YR3/4 SiCL BK 439. 81 9. 28 S5¥ 17
D-4 BD 4.0 10. 2 7.6 24.4 5YR2/3 CL Cr 7.5YR3/3 CL BK 7.5YR4/4 CL - 443. 37 5.01 SO 44
D-5 BD 7.0 1.7 7.0] 14.4 7. 5YR2/2 CL Cr 7.5YR3/4 CL BK 10YR4/4 CL BK 447.82 1. 50 S40¥ 27
D-6 BD 7.0 11.7 4.0 16.0 7.5YR2/3 L Cr 7.5YR3/3 L BX 10YR4/6 L BK 453. 01 - S10¥W 33
E-1 | B0 | 8.0| 56| 56| 9.0] 10YR3/4 SiCL | Cr-BK | 10YR4/4 | SiCL | Cr-BK - - - 443. 60 - S8OE 42
E-2 BD 4.0 5.5 4.6 15.3 10YR2/2 SiCL CR 10YR3/2 SiCL Cr-BK - - - 442. 40 8. 18 S10E 18
E-3 BD 10.0 12. 2 9.6} 12.0 7.5YR3/2 SiCL Cr-BK - - - ~ = - 443. 60 7.78 S40E 19
E-4 BD 2.5 6.5 4.4 12.2 7.5YTR3/2 L Cr 7.5YR3/4 CL BK 10YR4/4 L BK 447, 42 5.01 S10E 36
E-b BD 5.0 5.6 5.6113.0 5YR2/2 L Cr 7.5YR2/3 L BK 10YR5/6 CL BK 452. 68 1. 50 S5E 37
E-6 | BD | 40| 10.2( 7.0|11.4]| 7.5YR3/2 L Cr 10YR3/2 L BK 10YR3/4 L BK 457.24 - S5E 40
E-7 | BD | 6.0} 11.1] 4.0]12.2| 7.5YR2/2 L Cr 7.5YR3/3 | L BK 10YR4/6 L BK 463. 22 - S0 28
F-1 | Bp [10.0{ 8.2| 8.2| 6.0| 10YR3/4 SicL CR - - - 10YR4/4 | SiCL BK 450. 21 - S75E 40
F-2 BD 6.0 9.5 8,2 15.4 2. 5YR2/2 SiCL Cr 10YR3/2 SiCL Cr-BK - - - 446. 52 16. 82 S6SE 34
F-3 BD 4.5 9.0 5.0 17.0 7.5YR2/3 CL Cr 7. 5YR3/3 CL BK = - - 447. 35 10. 45 S40E 21
F-4 BD 4.0 5.9 3.0} 8.6 7. 5YR3/2 CL Cr 7.5YR4/4 CL Cr-BK - - - 451,10 7.92 S0 39
F-5 | BD | 5.0] 7.0] 4.4|11.4| 7.5YR3/2 CL Cr - - - 7.5YR2/3 | CL BK 458.64 | -12.00 | S5% 33
F-6 BD 5.0 10.6 ] 10.6 | 14. 4 2. 5YR2/3 L Cr - - - 7.5YR3/3 L BK 464. 34 -9. 29 S15E 30
F-7 |Bp(d)| 6.0| 6.8] 6.8/ 16.6 5YR2/3 L Cr - - - 7.5YR4/6 | L BK 469. 15 - S15E 33
G-1 |BD(d){10.0| 8.8 7.2|16.6| 7 5YR3/3 SiCL Cr 7.5YR4/4 | SiCL_| Cr-BK | 10YRS/6 | SiCL o) 457,58 - STOE 41
6-2 BD 10. 0 9.2 9.2412.0 7.5YR3/3 SiCL Cr - - - 10YR4/6 SiCL Cr-BX 452,93 13.03 S75E 43
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F%R—1 (FE&)

pH BiF - WRAR
Scm 50cm S5cm 50cm

+ A e o BRE B ;P | C/NEE | BRE R | C/NE |HER|AREX
H20 KCl H20 KCl1 H20 KCl H20 KC1 % % % % cm
4.60| 3.87| 4.40| 3.90| 4.86| 4.31| 4.82| 4.34 7.47 0. 548 13.62 1.39 0.143 9.74| &1 40
4.32| 3.95| 4.27] 4.00] 4.46| 4.28| 4.49| 4.35 6,01 0. 451 13.34 2,86 0.277 10,34 | &1 20
4.21| 3.81| 4.00| 3.84| 4.86| 4.33| 4.55| 4.45 10. 36 0. 737 14, 05 1.93 0. 165 11.66 | BRI 30
4. 32 4,03 4.24 3.82 4,61 4,37 4. 57 4,18 5.02 0.419 11.97 1,12 0. 100 11,15 | B4R I 30
4, 29 3.99 4.17 3. 96 4. 68 4.23 4.70 4.33 9.29 0. 631 14. 72 1.13 0.124 9.10 | B4R 1IN 15
4. 40 4.13 4,31 4.11 4,58 4, 24 4. 52 4.27 9.32 0.648 14. 38 1.73 0.124 14.02 | BRI 25
4.63 4,05 4.48 3.79 4.53 4.25 4. 60 3.96 3.93 0. 317 12.42 2.14 0.174 12.31 | R | 45
4. 64 4.15 4. 34 4. 00 4. 80 4. 26 4.55 4.13 3.35 0. 304 11.04 0.38 0. 027 14.18| &1 42
5.03 4.19 4.80 4.21 4.85 4.34 4.79 4.37 4. 58 0. 357 12. 85 1. 20 0. 163 7.36 ] &1 30
4.93 4.14 4. 74 4.17 4.79 4.23 4. 68 4.28 5. 51 0. 410 13. 44 3.15 0. 258 12.23 ] &1 60
4,28 4.19 4.13 3.98 4,68 4,37 4.55 4.18 5.33 0. 396 13. 44 0.96 0.108 8.82| &1 60
4.32 4.00 4. 14 3.95 4. 60 4.36 4.55 4.36 7.19 0.527 13. 63 2,77 0. 265 10. 46 | BRI 45
4. 42 3.91 4.30 3.95 4. 66 4,23 4. 64 4. 36 8.52 0.608 14. 02 2.71 0.215 12.64 | RIR I 35
4. 41 3.93 4. 26 J. 96 4. 65 4.14 4. 63 4.27 6.93 0. 500 13. 87 1.83 0.174 10.50 | BRI 2
4.62 4. 06 4,39 4. 00 4.75 4. 30 4. 65 4.28 5. 76 0. 439 13.12 0. 55 0.073 7.50 | B4R | 15
4.78 4,17 4, 82 4.26 4,70 4.31 5. 04 4. 46 5. 40 0.411 13. 16 3.06 0.234 13.05 | &1 50
4. 42 4,12 4.35 4.09 4,63 4,33 4.73 4,36 5. 66 0.415 13.65 1.63 0.143 11,37 | &1 25
4, 86 4,12 4.67 4.11 4,76 4.21 4,62 4,28 7.67 0.534 14. 37 3.07 0. 244 12.55 | &1 10
4.26} 3.90| 4.20| 3.95| 4.56| 4.29) 4.26| 4.38 9. 69 0.513 13. 57 3.17 0. 265 11,95 | &1 60
4.12 3.96 4,14 3.97 4,60 4.38 4.67 4.38 8.59 0.661 12.99 2.27 0. 200 11.37| &1 30
4.41 3.92 4,32 3.94 4.63 4. 15 4. 66 4,31 9.59 0.623 15. 38 2.24 0. 169 13.25 | BRI 25
4,67] 3.83| 4.38| 3.85| 4.81| 4.14] 4.71| 4.18 13.09 0. 855 15.31 1.00 0. 096 10.36 | R 15
4.38( 4.07| 4.22} 4.06 - - - - 6.83 0. 532 12, 84 - - - Rl 30
4.98] 4.24] 5001 4.27] 4.93) 4.33| 4.76]| 4.45 5.05 0. 399 12. 65 1.61 0.153 10.57 | BRI 1 35
5.06 | 4.261 4.83| 4.09] 4.86! 4.31| 4.90| 4.09 - - - - - - al 45
4. 54 4,11 4.47 4,09 4.71 4. 36 4,91 4,42 4.33 0.370 11,69 2.20 0.204 10,78 | &1 20
4.20| 3.89] 4.25{ 3.94| 4.82| 4.38]| 4.84| 4.47 8.82 0. 645 13. 69 3.15 0.294 10.70 | &1 30
4.24 4, 08 4,76 4.03 4,76 4. 43 4.74 4. 46 8. 44 0. 649 13. 00 2.07 0.196 10.53 | B4 I 15
4,37 4,06 4,28 3.76 4. 52 4,24 4.52 3.98 5.01 0.372 13. 46 2.02 0. 147 13.79 | BRI 30
4. 41 3.90 4,38 3. 68 4. 49 4. 09 4. 65 3.82 5. 63 0. 423 13. 32 2.68 0. 190 14. 13 | R 4
4. 20 4.04 4. 45 J.89 4.51 4, 26 4.56 4.16 2.93 0. 253 11, 58 1. 06 0.078 13.64 | B4R | 30

144

96, (1) "1D "sY "304 "Jaid Byomyny “fing



#B | & |AOKE | A2K | Scm | 50cm Al A2K8 BRE st R e | s
WR | 8 || AR | BEEE | HEE & T | BE B i | BE & & | ®BE B -1 4
B WEE

"6-3 | B | 50| 6.8] 6.8]17.0 5YR2/2 L Cr 5YR2/3 L BK 10YR4/6 L BK 451.31 | 16.49 | S4SE 22
G-4 | BD | 2.5| 7.0| 6.2] 9.0| 7.5YR2/3 L Cr 10YR3/4 L BK 10YR4/4 | CL - 453.97 | 12,81 | S40W 30
G-5 | B0 | 4.5| 13.4] 6.2]|17.0 5YR2/3 L Cr 7.5YR4/3 | L BK 7.5YR5/6 | CL BK 461.75| -7.86| SSE 28
66 | Bp | 6.01 9.1! 3.8|14.0| 7.5YR2/3 L Cr 7.5YR3/4 | L BK 7.5YR5/6 | L BK 468.62 | -9.91| Ss20v% 38
G-7 | BD | 6.0] 9.2| 6.0|14.0] 7.5YR2/2 L Cr 7.5YR3/3 | L BK 7.5YR4/6 | L BK 474.13 - S10E 35
G-8 | B0 | 7.5| 9.5| 6.0]14.4 5YR2/3 L Cr 7.5YR2/3 | L BK 10YR5/6 L BK 479. 58 - S20E 33
H-1 |BD(d) | 10.0 9.4 8.0110.7 10YR3/3 SiCL Cr-BK 10YR3/4 SiCL Cr-BK - - - 465. 14 - S65E 38
H-2 | 8D | 0.5| 9.0|12.2|16.2| 7.5YR3/4 SiCL BK 10YR3/4 | SiCL BK 10YR5/6 | SiCL o) 461,60 | -5.43| S65E 47
H-3 BD 6.0 11.9 8.0112.2 7. 9YR3/3 SiCL Cr 10YR3/4 SiCL Cr-BK | 10YR4.5/6 | SiCL M 456, 76 16. 40 S60E 35
H-4 BD 2.0 10.5 4.6 | 13.3 10YR2/3 SiCL Cr-BK - - - - - - 456. 74 19. 51 S25E 25
H-5 | BD | 5.0| 8.9f 5.8[13.8] 10YR3/3 cL Cr 10YR3/3 | CL BK 10YR4/6 | CL - 460.92 | 25,30 | S508 | 40.5
H-6 BD 5.0 7.3 3.6112.0 5YR3/2 L Cr 5YR3/3 L Cr 7.5YR3/4 L BK 471, 81 -9. 56 S20W 31
H-7 | BD | - 9.7] 5.2]16.2 5YR3/2 SiCL Cr - - - 7.5Y4/6 | CL M 478.31| -0.56| No 31.5
H-8 |BD(d)| 7.5| 4.4] 4.4]15.2 5YR2/2 L Cr - - - 10YR4/4 L BK 484. 45 - S10¥ 36
I-1 {BD(d)f10.0| 8.7| 5.6|14.0| 7.5YR3/3 SiCL | Cr-BK - - - 10YR4/6 | SiCL | BK-M 471.08 - S45E | 22.5
I-2 | B | 7.0l 9.4| 7.4]12.2 5YR3/2 SiCL Cr 7.5YR3/3 | SicCL Ccr - - - 468.36 | -9.21 | SS0E 34
1-3 | BD | 4.0f 12.4]11.2]10.6| 7.5YR3/2 SiCL | Cr-BK | 10YR3/3 | SiCL | Cr-BK | 10YR4/4 | SiCL BK 464. 21 7.12 | S50E 36
1-4 BD 5.0 10.9 7.2112.6 7.5YR3/2 SiCL Cr-BK 10YR3/2 SiCL Cr-BK - = - 461. 36 22. 49 S35E 27
I-5 | B0 | 0.0 89| 4.4{11.6]| 10YR3/3 SiCL_ | Cr-BK - - - - - - 463.15 | 43.40 | s1ow 40
I-6 | BD | 4.0| 4.5| 3.6]15.4| 7.5YR2/2 L Cr 7.5YR3/3 | L Cr 10YR4/4 L BK 475.26 | -7.67| S30W 38
I-7 | Bp | 7.5{ 6.0| 2.8]13.6| 7.5YR2/3 L Cr 10YR3/3 L Cr 10YR5/6 L BK 482. 78 1.48| S0 33
I-8 | 8p | 7.5] 8.2! 3.6]17.0] 7.5YR2/3 L Cr 10YR3/3 L BK 10YR4/6 | CL BK 489. 29 - S10¥ 35
J-1 [eD(d)]10.0{ 9.8]| 7.2| 9.0] 10YR3/4 SiCL_| Cr-BK - - - - - - 475. 60 - S60E 26
J-2 | B0 | - 11.1] 7.6{12.8] 10YR2.5/3 SiCL | Cr-BK - - - 10YRS/6 ¥ 473.20 3.90 | STOE 29
J-3 | B0 | - 11.4| 8.6]11.0| 10YR2/3 SiCL Cr 10YR3/3 | SiCL Cr - - - 470.08 | 17,21 | SSOE 35
J4 | D | - 8.8 8.4]11.0| 10YR3/3 SiCL_ | Cr-BK | 10YR4/4 | SiCL BK - - - 472.70 | -17,93 | SB5S5E 30
J5 | B0 | 5.0 9.1] 4.2]|11.0 5YR3/2 L Cr 5YR3/3 L Cr 5YR3/4 L BK 468.81 | 47.32| S20F 45
J6 | BD |10.0| 6.6| 2.2110.8| 7.5YR2/3 L Cr 7.5YR3/4 | L cr 10YR4/6 L BK 481.00 | -15.90 | S5% 34
J-7 | BD | 5.0 3.6] 2.0 7.8| 7.5YR2/3 L Cr 7.5YR3/3 | L cr 10YR4/4 L BK 487.63 | -2.26| 5% 43
J-8 | B0 | 3.5] 50| 2.6] 50| 7.5YR2/2 L Cr 7.5YR3/3 | L Cr-BK | 7.5YR5/6 495.97 - S20¥ 39
K-1 | B | - 7.3] 4.8]14.3] 10YR3/3 SiCL BK 10YR3/4 | SicL | BEK-M | 10YR4/6 | SiCL M 481. 20 - S50E 32

96, (1) BHAW P RE
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ft£—1 (FeX)

# p H RE - EREK

iid 5cm 50cm 5cm 50cm

¥ £+ A& £+ A& R B | C/NK | BRR AR | C/NE |HEER | ARES
R H20 KCl H20 KCl H20 KC1 H20 KCl % % % % cm
K-2 4.52 4.10 4.32 3.94 4.70 4.23 4.62 4.14 4.95 0. 397 12. 45 1.03 0.107 9.62 | R 1 10
K-3 5. 15 4.17 4.92 4,05 4.71 4.23 4. 64 4.10 2. 66 0. 249 10. 72 1.19 0.106 11,25 | &1 7
K-4 4,58 3.99 4. 55 3.85 4.69 4,34 4,62 4,20 2. 80 0.216 10. 73 0.99 0.098 10,13 | &1 4
K-5 4,18 3.91 4. 17 3.77 4,56 4. 28 4.89 4.15 4,03 0. 369 10. 92 1,98 0.192 10,34 | #1 60
K-6 4, 26 4.10 4. 46 3.91 4.58 4.30 4. 68 4.17 4.73 0.416 11.37 1,41 0.131 10.75 | &1 35
K-7 4. 38 4.01 4.30 3.81 4.65 4, 26 4.63 4.17 4. 26 0. 349 12. 20 1.78 0.137 13.03 | &1 25
K-8 4.26 3. 89 4.33 3.72 4.61 3.98 4. 56 3.92 4.39 0.319 13.76 0.62 0. 056 11. 11 | BRI 25
L-1 4. 41 4.12 4.43 3. 96 4.61 4.23 4.90 4.10 2.15 0.230 9. 36 0.92 0. 107 8.6l |RiR1 55
L-2 4. 36 4.12 4,35 3.96 4.52 4,20 4.55 4.07 3.58 0.333 10. 76 0.84 0.099 8.48 BRI 18
L-3 4,26 3. 99 4,24 4.02 4.67 4. 21 4. 71 4. 34 7.20 0.538 13.38 1, 46 0. 160 S. 13 | RiR ] 15
L-4 4. 66 4.05 4,585 3.90 4,78 4,28 4,68 4,12 4, 47 0.358 12. 48 1. 57 0, 146 10.72 | &1 45
L-5 4.31 3.98 4.18 3.81 4.61 4.20 4.53 4,09 3.07 0. 282 10. 87 1.33 0.131 10.13 | &1 50
L-6 4. 42 4.26 4,32 4. 28 4. 81 4, 25 4. 68 4.35 6.33 0.437 14. 48 1.08 0.132 B.19| &1 25
L-7 4.44 4.06 4.38 3. 89 4.76 4.23 5.07 4.09 J3.94 0.324 12. 15 1.94 0.158 12.23 | &1 38
L-8 4.33 3.95 4.26 3.77 4.62 4.26 4.55 4.19 3.84 0.278 13.78 0. 34 0.032 10.76 | &1 25
M-1 4. 60 4. 06 4. 44 4.13 4.62 4.20 4.53 4. 31 4. 87 0. 369 13.21 2. 50 0.190 13.14 | BR 1 60
M-2 4. 36 4.08 4.29 3.92 4.50 4.20 4.44 4,07 2.28 0.231 9.07 2.07 0.197 10.49 | BRI 65
M-3 4, 36 4. 05 4,29 4. 10 4,67 4.26 4. 68 4.35 5. 66 0. 451 12. 54 3.15 0. 251 12.54 | B 25
M-4 5. 06 4.15 4,75 4, 20 4. 71 4.24 4.75 4.35 4. 49 0.339 13. 25 2,08 0.163 12.79 | #1 18
M‘g 4.28 3.90 4.11 3.87 4.54 4.18 4. 47 4.89 6. 60 0. 462 14, 29 3.43 0. 258 13.30 | &0 10
M-6 4.33 4. 14 4.18 3.89 4.72 4. 36 4. 64 4.17 5.59 1.482 11.60 0.91 0. 091 10.00 | &1 15
M-7 4.17 4.01 4,24 3.81 4.59 4. 36 4.85 4.20 4.81 0. 392 12.25 1.38 0.124 11.13 | &0 16
M-8 4.15 3.82 425! 3.68 4.61 4.37 4.84 4.23 5. 48 0. 483 11.35 1. 62 0.127 1.75 | &1 8
N-1 4.31 4. 06 4.31 3.86 4,52 4.39 4,57 4.19 3.59 0. 304 11.79 0.72 0.072 10.00 | B 1 55
N-2 4,31 4. 06 4. 28 3.92 4. 59 4.20 4,58 4,13 3.22 1 - 0.304 10. 58 1. 57 0. 135 1,69 | A1 26
N-3 4.87 4.25 4, 68 4. 25 4, 66 4.30 4.45 4,32 5. 11 0. 389 13. 14 0.78 0. 063 12.36 | BB 1 2
N-4 4,97 4.18 4.87 4.00 4. 66 4, 26 4,72 4.06 4.27 0.334 12. 80 1,77 0. 155 11.42 | &#10 30
N-5 4. 46 3.99 4.39 4.04 4.79 4.17 4.65 4.28 3.96 0. 308 12. 85 1.09 0.115 9.43 | &1 15
N-6 4.52 4.14 4.64 4,00 4.73 4. 41 4.73 4.28 3.28 0. 265 12. 36 1.03 0. 088 11.75 | &1 22
N-7 4.29 4.00 4.35 3.84 4.69 4.41 4.59 4,25 4.10 0. 338 12,12 1.22 0.102 11.92 | £#1 20
N-8 4.10 3.98 4.15 3. 96 4.59 4,27 4. 66 4,37 7.66 0.579 13. 22 1. 20 0.126 9.58 | &1 20
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£H | + |A0R| A2/@ | 5cm |50cm ALB A2 BAS #é s B2 HH | EH#
M | B |EX| AR | mEE | BEE & +t& B & i | W @ % | W& b= B
B W

K-2 | 8D | - 11.6| 6.6 14.2] 7.5YR3/3 SiCL | Cr-BK | 7.5YR4/4 | SiCL | Cr-BK | 10YR4/6 | SiCL | 480. 68 5.92 | SS0E 39
K-3 | B0 | 6.0| 3.8]| 3.8)|13.6 5YR2/3 SiCL Cr - - - 7.5YR3/4 | SiCL BK 478.29| 17.81) §55E 43
K-4 | 8D | - 6.2] 6.2]15.0 5YR3/2 SiCL Cr - - - 7.5YR3/4 | SiCL BK 479.05| -1.81| SS0E 35
K-5 | Bb | 7.5] 9.1 2.6]14.8 5YR3/2 L Cr 7.5YR3/3 | L Cr-BK - - - 478.72| ~17.16) SI0E 39
K-6 | BD | 4.0| 85| 4.6 14.4 5YR3/2 L Cr 5YR3/2 CL Cr 7.5YR4/4 L BK 486.56 | -21.05 | S15W 40
K-7 BD - 4.3 4,0] 13.4 5YR3/2 L Cr 5YR3/3 L Cr 7. 5YR3/4 L BK 489. 19 19. 20 S0 45
K-8 | 8D | 7.0f{ 6.2] 2.8]10.6 5YR3/2 L Cr 5YR3/3 L Cr 7.5YR4/6 | CL BK 498.73 - S45W 40
L-1 | 8 | s.0| 10.7]10.8[11.8] 10YR3/4 SiCL | Cr-BK | 10YR4/6 | SiCL | (BK) - - - 491. 22 - S40E 33
-2 | Bp [10.0] 6.9| 4.6/ 9.0| 7.5YR3/4 sicL | Cr-BK - - - 10YR4/6 | SiCL (BK) 491.40 | -14.03 | S45E | 35.5
L-3 | 8o | 6.5] 7.4| 4.4f17.0 5YR3/2 SicCL Cr 5YR3/2 | SiCL Cr 5YR3/4 | SiCL BK 490.39 | -18.93 | SBOE 34
L-4 | 8D | - 10.2 | 5.0]12.6 5YR3/3 L Cr 7.5YR3/3 L Cr 7.5YR4/4 L BK 486. 15 2.97 ! S60E 37
L-5 | 8D | s5.0] 13.0}11.0]14.4 5YR3/2 L Cr 5YR3/2 L Cr - - - 485.47 ] 11.74| S25E 29
L6 | BD | 5.5 7.6] 4.6 13.8 5YR2/2 cL cr 5YR3/3 CL BK 7.5YR4/6 | CL BK 487.18 | 16.33| S5¥ 34
.-7 | ®p | 35| 89| 6.6/13.0 5YR3/2 L Cr 5YR2/3 L Cr 7.5YR4/4 L BK 493. 43 8.28 | S30¥ 34
L-8 |BD(d)| 4.5 3.4 3.4({10.0 5YR3/2 CL Cr 7. 5YR3/3 L BK 7.5YR4/4 BK 502. 22 - S40W 41
M-1 | BD | - 10.3 | 10.6 | 10.0 5YR3/2 SiCL | Cr-BK | 7.5YR3/3 | SiCL | (BK) - - - 499. 79 - S35E 38
M-2 | 8D | 5.0] 9.7| 9.6|10.4] 7.5YR3/3 SiCL | Cr-BXK | 10YR3/4 | SiCL (BK) 10YR6/6 499.39 | -8.11| S55E 34
u-3 | Bp | 6.5{ 12.3]| 3.6 13.7 5YR2/3 SiCL Cr 5YR3/3 | SiCL BK 7.5YR3/4 | SiCL BK 496. 23 0.53| S55E 38
M-4 | BD ]| 6.5{ 11.4] 4.2110.0 5YR3/2 L Cr 5YR3/2 cL Cr 7.5YR4/3 | CL BK 492, 84 7.25 | SSSE 41
M-5 | BE | 4.5| 12.2| 5.6 14.8 5YR3/2 CL Cr 7.5YR3/2 | CL BK - - - 491.20 | 11,12 S25E 29
M-6 | BD | - 10.4{ 5.0116.0 5YR3/2 L Cr 7.5YR3/2 | L Cr 5YR4/4 L BK 493.80 | -1.21} SO 34
¥-7 | b | 45| 8.6| 3.8]|15.0 5YR3/2 L Cr 5YR2/3 L Cr 7.5YR4/6 | CL BK 495.40 | 20.25| SI10W 36
M-8 Iep¢d)| 5.0] 5.0| 2.6(11.5 5YR3/2 L Cr 5YR2/3 L BK 7.5YR3/3 L BK 502. 64 - S40¥ 35
N-1 | BD | - 8.910.0|11.0] 7.5YR3/3 SicL | Cr-BK | 10YR3/4 | SiCL | Cr-BK | 10YR5/6 | SiCL BK 508. 12 - S45E | 36.5
N-2 | BD | - 9.9| 46| 86| 7.5YR3/3 SiCL Cr 10YR3/3 | SiCL | Ccr-BK | 10YR4/6 | SiCL BK 506.54| -7.25| S40E | 30.5
N-3 | B0 | 8.0] 7.7| 40| 9.0 7.5YR2/3 SiCL Cr 5YR4/4 | SiCL BK - - - 503.34| -1.86] S7SE 40
N-4 | B0 | 6.5] 12.3! 3.6]13.2 5YR2/3 CL Cr 5YR3/3 CL BK 7.5YR4/6 | CL BK 500.34 | -2.07| SS0E 34
N-5 { BD | - 7.8} 3.617.6 5YR3/2 cL Cr 5YR3/3 CL BK 7.5YR4/6 | CL BK 496.87 | 12.73| S50E 30
N-6 | B0 | 6.0] 9.8 3.8]15.2 5YR3/2 L Cr 5YR2/3 L BK 7.5YR4/6 | CL - 498. 07 3.31| SSE 26
N-7 | BD | 5.0 8.4! 3.8]15.6 5YR3/2 cL Cr 7.5YR3/3 | CL BK 7.5YR4/3 | CL BK 501.57 | -3.22 | S20¥ 33
N-8 |Bp(d)]| 5.0 4.8] 2.2 13.4 5YR3/2 L Cr 5YR2/3 L Cr 7. 5YR3/4 L BK 504. 54 - S5¥ 26
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F£r—1 (B &)

8% p H B3K - HRER

B Scm 50cm 5cm 50cm

it £+ BE £+ AE bR R | C/N | B BEF | /N |HER| ABRBE X

f- H20 KC1 H20 KC1 H20 KCl H20 KCl % % % % cm
0-1 4.18 4.06 4.37 3.87 4.51 4.08 4, 45 3.90 4.74 0. 409 11.56 0. 65 0.074 9.29 |[Ei8 1 30
0-2 4. 40 4.11 4.37 3.90 4.63 4.15 4.60 4.01 5.40 0,473 11.41 1.49 0. 152 9.76 | B#& 1 25
0-3 4.92 4.24 4,79 4,24 4.38 4.27 4. 28 4.24 7.97 0.574 13.90 5. 80 0. 382 15.20 | BB I 60
0-4 5. 66 4.61 5. 46 4,57 4.76 4.31 4.73 4,21 3.45 0. 306 11.29 0. 94 0. 058 16.12 | &#1 15
0-5 4,12 4. 23 5.08 4.2} 4.66 4.07 4,65 4.04 4.4 0.317 13. 32 1. 46 0.123 11.91 | 21 35
0-6 4. 36 3. 99 4.34 3.83 4.86 4.29 4.79 4. 14 2.88 0. 278 10. 37 1.46 0.126 11.62] &0 40
0-7 4.39 4.11 4.35 3.97 4.72 4.39 4.71 4.33 6. 54 0. 451 14. 49 2.92 0. 209 13.99 | &1 65
0-8 4. 22 4.05 4. 37 3.89 4, 57 4. 24 4. 56 4.12 5. 81 0. 459 12. 65 1.39 0. 087 16.10 | &1 15
0-9 4,15 3.85 4.08 3.70 4.51 4.28 4.43 4.09 6. 33 0.511 12, 38 1. 36 0.101 13.48 | BRIV 16
P-1 4. 46 4.16 4.36 4,17 | 4.52 4.27 4, 47 4.34 6.72 0.492 13. 64 1. 25 0,128 9.77 | B2 1 33
p-2 4,73 4. 18 4. 46 4.20 4,66 4,31 4. 66 4,37 6.13 0. 445 13.77 1.95 0.175 11,14 | B4R 10 40
P-3 5.01 4. 27 4.84 4, 05 5.29 4.29 5.08 4.12 2.31 0. 220 10. 47 2,01 0.176 11.45 | &0 50
P-4 5.16 4.19 4,92 4. 29 4.76 4,21 4. 64 4.28 5.50 0. 340 16. 20 0. 86 0. 147 5.83 ] &I 10
P-5 5.14 4.36 5. 06 4.24 5.05 4.39 4.98 4,22 4,10 0.344 11. 90 1. 20 0.120 9.84 | 21 22
P-6 4.44 4.11 4.34 3.91 4. 55 4,35 4.61 4,19 - - - - - - 21 28
P-7 4.57 4. 35 4.61 3.94 4. 60 4.23 4.52 4.10 3. 07 0. 266 11. 54 0.78 0. 090 8.64| &1 15
P-8 4,62 4,13 4. 59 4.14 4. 80 4, 38 4.92 4. 46 7.50 0.507 14, 78 1.71 0. 148 11,56 | &1 20
P-9 4.59 4,03 4.31 3.91 4.70 4.12 4,83 4.07 7.02 0.499 14. 07 0. 86 0.079 10.84 | BBV 20
g-1 5.04 4.28 5. 04 4.12 4.75 4,21 4.75 4,09 2.81 0. 243 11.53 2.02 0. 153 13.20 | R 4
Q-2 5,12 4.30 4. 89 4.35 4.75 4,20 4.72 4,28 5.30 0. 369 14. 36 1.22 0.110 11.07 | B0 8
Q-3 4.63 4. 20 4.48 4.00 4. 68 4,22 4.70 4.16 3.78 0. 303 12. 46 0.98 0. 094 10.37 | B 0O 40
Q-4 5.48 4,39 5.18 4. 30 4.87 4.20 5.06 4.01 3.86 0. 342 11.20 2. 04 0.196 10.40 | &1 60
Q-5 5.04 4.17 4. 86 4.08 4.62 4. 28 4.61 4.13 3. 62 0. 305 11.85 0.73 0.07% 9.79 | &I 20
Q-6 4.41 4.11 4,39 4, 06 4.48 4,26 4. 60 4.29 5. 14 0.414 12, 42 1.02 0. 109 9.36 | #1 18
Q-7 5,27 4.43 5.21 4. 46 4.70 4,25 4.62 4.31 7.02 0. 448 15. 68 0.72 0. 088 8.21| =1 10
Q-8 5.17 4.23 4.96 4.29 4.78 4,21 4.81 4.33 6.91 0. 445 15. 563 0.94 0.119 7.90 | BRIV 10
Q-9 4,55 4.06 4.40 4.01 4, 64 4.51 4.82 4,56 8.10 0.562 14. 41 2.59 0. 181 14.32 | R8IV 30
R-1 4.57 4.22 4.30 4.04 4.55 4.11 4.52 4. 05 4.43 0.308 14. 38 1.34 0.089 15.07 | Big N 40
R-2 4. 44 4.15 4.37 4.16 4,53 4.16 4,50 4. 26 6.75 0.543 12. 43 1. 20 0.078 15.43 | B4R 10 20
R-3 4, 54 4.12 4.43 3.92 4.61 4.11 4.60 3.96 2.54 0. 243 10. 45 1.17 0.092 12.78 | B4R 1 78
R-4 5.17 4.27 5.00 4.21 4.75 4.29 4, 96 4. 16 4.12 0.312 13.18 2.23 0.175 12.71 | &m0 60
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8RR | £ |A0E | A2 | 5cm | 50cm AL AN B #axt R Fir | B
A | WO |BEE| AR | EE | W & +i B & ik | W 1) i | R ot il d
B A

0-1 BD 10.0 6.2 4.8 ] 13.0 7.5YR4/3 SiCL Cr-BK = - - 10YR5/6 SiCL BK 515. 18 - S60E 35.5
0-2 BD 10.0 9.0 4.2 13.0 5YR2/2 SiCL Cr 7.5YR3/3 | SiCL Cr-BK 10YR5/6 SiCL - 512,73 -6. 18 S60E 33
0-3 | B | - 5.7] 3.4] 7.0] 7.5YR3/3 SiCL (BK) - - - - - - 510.29 | -9.92| S65E | 38.5
0-4 BD 4.0 13. 8 8.0{ 15.0 5YR3/2 SiCL Cr 5YR2/3 SiCL BK 7.5YR4/4 | SiCL BK 506. 50 -3.14 S30E 35
0-5 BD 5.0 13.2 4.0118.4 5YR3/2 L Cr 5YR3/3 L BK 7.5YR4/6 CL BK 503. 38 2.82 S60E 33
0-6 | BD | 6.0 13.8] 4.4]17.0 5YR2/3 CL Cr 5YR3/2 cL BK 7.5YR4/4 | CL BK 501.56 | 15.25| S30E 24
0-7 BD 7.5 13.2 3.6116.0 5YR3/2 CL Cr 5YR3/3 CL BK 7.5YR5/6 CL BX 504. 09 4.41 SO 23
0-8 |BD(d)| 7.0 6.8 2.6115.0 5YR2/2 L Cr 5YR2/3 L BK 7.5YR4/4 L BK 509. 24 - S20W 18
0-9 [BD(d) 5.0 7.0 2.81 20.0 5YR3/2 L Cr 5YR3/3 L BK 7.5YR3/4 L BK 510. 84 - S10E 9
P-1 BD - 10.3110.0{ 15.6 7.5YR3/3 SiCL Cr-BK 7.5YR4/4 | SiCL M) 7.5YR5/6 SiCL M 520. 00 - S60E 27
P-2 BD - 10. 1 3.0 8.0 7.5YR3/3 SiCL Cr 7.5YR4/3 | SiCL BK 10YR5/6 SiCL - 517,36 0.20 S70E 36.5
P-3 BD = 14.5110.6 { 14.8 7.5YR3/3 SiCL Cr 10YR4/5 SiCL (M) - - - 514.83 -1.78 S75E 33
P-4 BD 4.5 8.6 3.0} 13.8 5YR2/3 CL Cr 5YR3/2 CL Cr 7.5YR3/4 | SiCL BK 510. 76 7.72 S60E 37
P-5 BD 5.0 10. 5 4.2 14.8 5YR3/2 L Cr 5YR2/3 CL BK 7.5YR4/4 CL BK 509. 05 -0.85 S65E 34
P-6 BD 6.5 12.6 5.8 15.0 5YR3/2 L Cr 5YR3/3 L Cr 7.5YR4/6 CL BK 506. 71 13.47 S10E 27
P-7 BD - 9.4 5.0] 16.7 5YR3/2 L Cr 5YR3/3 L BK 7.5YR4/4 CL BK 507.99 7.56 S50E 33
P-8 | BD | 8.0/ 9.0 2.5|15.4 5YR3/2 CL Cr 5YR3/3 CL Cr 7.5YR4/6 | L BK 507.45 | 30.33 | SI10E 18
P-9 {BD(d)]| 5.0 8.0} 6.0} 15.3 5YR2/3 CL NT 7.5YR3/4 CL BK 7.5YR4.5/6 L BK 513. 58 - S50E 12
Q-1 {8 | - 12.8 | 16.8 | 12.2 5YR3/3 SiCL (BK) - - - 10YR4/6 | SiCL () 523. 39 - S55E 29
Q-2 BD 10.0 5.2] 5.2 16.8 7.5YR3/4 SiCL BK = - - 7.5YR4.5/6] SiCL Y 522. 70 -0. 08 S70E 31
Q-3 | B0 [10.0| 9.7] 6.2]15.8 5YR2/3 SiCL Cr 10YR3/4 | SicL | (BK) 10YR4/6 | SiCL (M) 519.96 | -0.96 | SS5SE 36
Q-4 | 80 | 4.5] 11.4] 2.8} 14.0 5YR2/2 SiCL-CL | Cr 5YR3/2 cL BK - - - 516. 56 2.20 | S70E 29
Q-5 | B0 | 5.0 9.0] 3.8/18.6 5YR2/3 SiCL Cr 5YR3/3 | SiCL Cr 7.5YR4/4 | CL BK 513.23 | 11.31| S60E 30
Q-6 | Bp | 5.0] 9.4| 4.8{31.3 5YR3/3 L Cr 5YR3/3 L Cr 7.5YR4/4 | L BK 512. 85 8.96 | S30E 27
Q-7 BD 5.0 16.0 3.0119.0 5YR3/3 L Cr 5YR3/4 L BK 7.5YR4/4 L BK §15.00 | -10.58 S30E 24
Q-8 BD - 4,8 4.8 { 15.0 5YR2/2 L Cr 5YR3/3 L BK 7.5YR4/6 L BK 514. 58 0.94 S40E 24
Q-9 |[sp(®)| - 13.1} 6.0/ 15.6 5YR3/2 CL Cr(NT) | 5YR2/3 CL | BK-NT | 5YR3/4 L BK 514. 61 - S55E 16
R-1 | BD | - 10.6 | 6.2 |15.0 | 7.5YR3/4 sicL | cr-BK - - - 7.5YR6/6 | SiCL M 531. 08 - S45E | 32.5
R-2 | B | - 8.0| 4.6 8.8| 7.5YR3/3 SicL | Cr-BK - - - 10YR4/6 | SiCL - 629.42 | -1.83 | S65E 38
R-3 | 8D [10.0] 7.9] 6.2]10.2| 7 5YR2/3 SiCL Cr 10YR3/3 | SiCL | (BK) - - - 525. 48 7.20 | STOE 38
R-4 | B0 | 3.5] 11.9] 4.0[12.2 5YR2/2 SiCL Cr 5YR3/3 | SiCL BK - - - 521.61 | 10.30 | S60E 34
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ft&— 1 (Frx)

87 p H B3R - ERER

B 5cm 50cm 5cm 50cm

.| e ol A& o A& R¥%E =R | C/NE | BB R | /Nt |HER(ABEE
R H20 | KCl H20 ] KCl H20 | KCl H20 | KCl % % % % cm
R-5 5.45| 4.54| 5.50| 4.50| 4.73| 4.25| 4.81| 4.14 4.41| 0.370] 11.90 1.35| 0.137 9.84 | &1 20
R-6 4,52| 3.95| 4.45| 3.80| 4.50| 4.20| 4.53| 4.07 5.33| 0.437| 12.19 1.93| o0.017| 1L30| &1 20
R-7 4,83| 4.12| 4.83| 3.98| 4.59| 4.20| 4.53| 4.07 3.20| 0.206| 10.80 1.12| o0.107| 10.43 | BRIV 25
R-8 560| 4.56| 5.30| 4.58| 4.65| 4.06| 4.60| 4.19 7.68| 0.453| 16.97 1.04| 0.102| 10.26 | BRIV 20
R-9 5.19| 4.10] 4.90| 4.16| 4.72] 4.11| 4.75]| 4.22 6.45| 0.,442| 14.60 L.11]| 0.125 8.85 | BRIV 18
s-1 4.49| 4.04| 4.62| 3.88| 4.58]| 4.20| 4.62| 4.05 4.17| 0,350 11.93 1.17| o0.083! 14,10 | B4 D 30
s-2 4.57| 4.10| 4.50| 3.92| 4.58] 3.94| 4.53| 3.73 5.91| 0.455| 12.98 0.32| 0.037 8.72 | #m 10
S-3 454! 4.14| 466 3.98| 4.72| 4.28| 4.69| 4.15 6.03} 0.488) 12.35 2.48| 0.227| 10.95| &m 35
S-4 4,98] 4.20] 4.81! 4.05| 491 4.32| 4.84| 4.17 6.26| 0.521] 12.02 1.35| 0.138 9.75 | &#m 60
$-5 5,14/ 4.27| 523 429} 4.74| 4.16| 5.08| 4.28 4,16| 0.313] 13.27 0.86| 0.100 8.62 | &#m 65
S-6 4,60| 4.24| 4.43| 3.87| 4.46| 4.08| 4.36] 4.01 3.18]  0.353 8.99 1.96{ 0.225 8.70 | #m 60
$-7 4.36| 4.09| 4.41| 3.89| 456 4.27| 4.50] 4.11 4.63] 0.339] 13.69 0.53| 0.068 7.76 | BRIV 35
S-8 5,10 4.26| 498! 410| 4.56] 4.13| 4.56| 3.99 2.49| 0.203] 12.25 0.441 0.037! 11.85|@BNV 40
s-9 4.63| 4.06] 4.39| 409] 471 411| 465 4.24 409 0.315] 12,99 0.82] 0.115 7.18 | BRIV 20
T-2 4.29| 4.06| 4.14| 3.87| 4.50]| 4.05| 4.36| 3.97 5.73| 0.500] 11.46 0.42] 0.030| 14.33| #m 20
T-3 4,71 4.16| 4.73] 3.96| 4.49| 4.21| 4.8 | 4.05 3,590 0.272] 13.21 1.36] 0.092! 14.80| #m 25
T-4 4. 28 4.12 4.37 4.14 4.53 4,23 4, 57 4,32 7.29 0,516 14, 14 0.70 0.119 5.86 | Al 45
T-5 5.47| 4.52| 5.34! 4.57| 4.95| 4.36] 4.82| 4.39 5.68| 0.419| 13.56 4.43| o0.328| 13.52| Am 60
T-6 4,93| 4.18| 4.81| 4.05] 4.45| 4.18| 4.48| 4,02 4.73| 0.380 ] 12.45 3.52] o0.2717]| 12.70| #m 70
T-7 4.51| 4,11| 4,49| 3.94| 4.60] 3.93| 4.65| 3.79 3.13| 0.265] 11,79 0.39| 0.021| 18.10 | BRIV 12
T-8 4.95| 4,04| 4.72| 4.09| 4.84| 4.06] 4.60| 4.15 5.06| 0.416| 12.17 0.63| 0.093 6.78 | BRIV 10
U-3 4.53| 4.08| 4.53| 3.89| 4.56| 4.18| 4.58| 4.05 8.23| 0.605| 13.59 .31  0.133 9.89 | A 10
U-4 4.47| 4.12] 4.59| 3.94] 4.57| 4.20| 4.68| 4.08 6.70 | 0.556 | 12.03 1.60| 0.135] 12.281 Bm 40
U-5 4.22| 3.81| 4.17| 3.69| 4.38| 4.16| 4.28| 4,02 6.69! 0.619] 10.81 2.29| o.211] 10,82| #I 30
U-6 4.45| 4,07 4.24| 4.08] 4.64| 4.21] 4.61| 4.32] 12.53| 0.670| 18.70 0.66| 0.062| 10.65| #m 20
u-7 4.65| 3.96] 4.56| 3.99| 4.56| 4.07| 4.59| 4.15 8.57] 0.590| 14.53 0.61 0.078 7.85 | BRIV 10
V-6 4,49| 4.00] 4.40| 3.83| 4.56! 4.25) 5.14] 4.12 4730 0.352] 13.43 0.88] 0.064| 13.81 |R#BIV 20
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BB | + |A0R | A28 | Scm | 50cm Al A2K B #ext 2R Fhr | HEH
A | B O|BE| AR | TEE | A ) +i B & T | BE 1) T | BE -3 B
B 14y

R-5 BD 4.5 11.0 3.4117.4 S5YR3/2 SiCL Cr 5YR3/3 SiCL Cr 7.5YR4/4 SiCL BK 519. 76 7.25 S30E 33
R6 | BD | 6.0] 5.6] 2.0[16.7 5YR2/3 SiCL Cr 5YR3/3 | SiCL Cr 7.5YR4/4 | SiCL BK 519. 85 2.03 | S35E 35
R-7 | 8D | 3.5{ 9.9 5.2]|14.8] 5YR2/3 SicL Cr 5YR3/3 | SiCL BK 7.5YR4/6 | CL | BL-b»~ | 520.17 0.67 | S50E 35
R-8 |BD(d}] 5.5 6.0 3.4 15.4 5YR3/2 L Cr 5YR3/3 L BK 5YR3/4 L BK 519. 82 -0. 18 S35E 26
R-9 BD 4.5 5.8 5.0]16.0 5YR3/3 CL Cr-NT 5YR3/3 L BK 7. 5YR4/6 L BK 518. 96 - S456E 21
S-1 |ep(a)| 4.5 8.8{ 3.2]|17.4] 5YR3/2 cL Cr 5YR3/3 CL | Cr-BK | 7.5YR4/6 | C B 538. 97 - S40E 26
S-2 |BD{d) 4.5 6.0 6.01{ 20.0 5YR2/3 CL Cr 5YR3/3 CL Cr 7.5YR3/4 CL BK 537. 92 - S50E 29
S-3 BD - 4.1 2.8 3.0 7.5YR3/3 SiCL {Cr) 7. 5YR4/3 SiCL (Cr) 10YR4/6 SiCL - 534. 03 -8.12 N70%W 42
S-4 | B0 |10.0] 11.8] 4.2]14.2] 7.5YR2/2 SiCL Cr 10YR3/3 | sicL | (BK) 10YRS/6 | CL M 528. 84 6.03 | S70E 41
S-5 BD 3.0 6.7 5.6 15.4 10YR3/3 SiCL Cr) 10YR4/4 SiCL (Cr) 10YR4.5/6 CL (M) 525, 32 18. 77 N72¥W 43.5
S-6 BD - 10. 4 5.8112.3 10YR3/4 SiCL (Cr) 10YR4/4 SiCL (Cr) - - - 527.07 -2.33 N45¥ 37.5
s-7 | B | - 10.1] 7.4}13.5| 7.5YR3/3 SiCL Cr - - - 7.5YR6/6 | CL o) 527.43] -7.72| S4SE 32
S-8 BD - 10. 1 4.8 13.4 7. 5YR3/4 Si-CL Cr-BK - - - 7. 5YR5/6 CL M 525. 43 - S55E 30.5
S-9 | Bp { 3.0] 12.6|11.6]18.2]| 10YR3/3 |SicL-CL| (Cr) - - - 10YRS/6 | CL 0] 522. 20 - w0 | 27.5
T-2 {BD{d)| 4.0 7.2 3.4117.0 5YR3/2 CL Cr 5YR3/3 CL Cr 5YR4/4 CL BK 543. 20 - S50E 21
T-3 | BD | 45| 9.1! 7.8]17.6 5YR2/3 CL Cr 5YR3/3 cL Cr 5YR3/4 CL BK 540. 72 - S45E 30
T-4 BD 4.5 7.3 4.61 11.6 5YR3/2 SiCL Cr 5YR3/3 SiCL Cr(BX) 7.5YR4/6 | SiCL = 536. 93 -0. 10 S60E 32
T-5 BD 5.5 9.0 3.6 9.6 S5YR2/2 " SiCL Cr 5YR2/3 SiCL BK(Cr) - - - 532. 90 17.37 S50E 43
T-6 BD 4.0 6.3 3.6 8.4 5YR3/1 SiCL Cr 7.5YR3/3 SiCL Cr-BK 10YR6/6 SiCL - 534. 37 -5.15 N35W 35
T-7 BD 5.0 13.7 1] 12.4{ 21.6 10YR3/4 SiCL (BK) ~ - = 10YR5. 5/6 CL (M) 534. 43 - S50E 31
T-8 [BD(d)| - 13.0(13.0)21.8 | 7.5YR3/4 SiCL BK - - - 7.5YR4/6 | CL (W) 530. 58 - W0 | 29.5
U-3 |sb¢d)| 4.0 5.2) 5.2]12.8] 5YR2/2 CL Cr 5YR3/3 CcL Cr 5YR3/4 CL BK 546. 44 - S65E 18
U-4 {BD(d)| 3.5| 10.56| 3.0{17.0]| 5YR3/2 CL Cr 5YR3/3 CL BK 5YR4/6 CL - 544, 32 - S55E 26
U-5_ (BD(d)| 3.5| 9.3| 3.8]14.0]| 5YR2/3 cL Cr 7.5YR3/3 | CL BK 7.5YR4/4 | SiCL BK 542, 77 - STOE 34
U-6 |BD(d) | 3.0] 10.8]10.6]13.0| 7.5YR3/3 SicL (Cr) - - - 10YRS/6_| CL (M) 540. 95 - Ne7W | 31.5
U-7 Ien¢d | 2.5] 4.0l 4.0]18.4]| sYR2/3 CL Cr 5YR3/3 CL | Cr-BK | 7.5YR4/3 | L BK 538. 94 - SSSE 24
v-6 Ien(d)| - 6.8] 4.2]/16.6| 5YR2/3 CL Cr 5YR3/3 CL | Cr-BK | 5YR4/6 CL BK 546. 58 - S60E 24
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52 Bull. Fukuoka Pref. For. Res. Ctr. (1) "96

ftk—2  FAEBER (19584)

WrimE 5 pH (H20) ARG R (%) LA A | B FmE
5cm | 50cm | & (cm) | 5S5cm_ | 50cm

10-6 4.7 4.6 30 10.0 8.2 BDW 43 473 “®H—1
10-7 4.5 4.3 70 9.6 8.5 BE 38 471 21
10-8 4.9 4.4 34 8.7 7.8 BE 43 475 H—1
11-7 4.5 4.5 35 9.6 5.9 BE 42 480 “H—1
2-2 5.7 5.5 30i 10.5 1.8 BE 20 433 A1
2-3 6.2 6.5 50 9.9 2.5 BE 20 435 A2-—1
2-4 5.7 6.3 57 1.0 0.2 BE 18 437 a2-1
2-5 6.1 5.3 20 3.7 2.8 BE 35 440 A1
3-2 5.5 5.9 25 2.2 0.7 BDW 22 437 H—1
3-3 5.7 5.8 30 6.3 4.2 BE 25 437 £—1
3-4 6.5 6.4 65 6.2 4.6 BE 21 438 H—1
3-5 5.7 5.3 40 5.7 4.8 BE 28 442 o |
4-2 5.1 4.9 15 6.4 3.4 BDW® 30 44) a-1
4-3 5.1 5.1 22 4.9 3.1 BDW 26 442 £—-1
4-4 6.0 6.0 67 8.2 4.9 BE 24 442 a—1
4-5 5.7 5.8 66 7.4 2.5 BE 20 449 x—1
4-6 5.5 4.7 25 8.0 6.7 BE 35 450 H4—1
5-2 4.9 4.7 25 7.8 6.1 BE 35 446 |
5-4 5.3 5.4 50| 10.1 7.7 BE 29 446 £-1
5-5 5.6 6.4 571 10.1 7.9 BE 20 447 H-—1
5-6 5.5 5.5 34 9.4 8.4 BE 34 450 H-—1
5-7 5.1 5.5 10| 11.5 7.6 BD¥ 42 459 H£-1
6-2 5.3 5.7 10 13.4 9.0 BE 35 452 H2-1
6-5 6.1 6.5 57 9.3 8.8 BE 27 450 a—1
6-6 5.5 5.1 55 9.5 9.7 BE 29 452 A-—1
6-7 5.1 5.3 51 12.1 9.4 BDW 40. 460 5a—1
7-2 5.2 4.8 40( 11.8] 10.1 BD 43 460 71
7-5 5.3 5.6 34| 11.1 8.8 BE 40 457 A-—1
7-6 5.5 6.0 671 11.1 10. 2 BE 29 456 AH-1
7-7 6.1 4.6 5( 10.7| 10.8 BDW 43 463 g1
8-6 5.1 5.2 28 9.9 8.9 BE 44 463 a—1
8-6 5.7 5.7 42 12.9 11. 8 BE 29 460 H—1
8-7 5.6 5.2 40| 10.8 9.3 BE 40 465 521
9-5 4.7 5.1 30| 12.1 9.2 BE 45 469 a—1
9-6 4.8 4.7 36 11.51 10.0 BE 34 465 H—-1
9-7 4.7 5.0 451 10.3| 10.1 BE 35 468 21
9-8 5.3 4.1 701 10.0 9.8 BE 44 474 e |
9-9 5.1 4.9 30| 11.6 8.6 BE 40 477 £—1
11-10 4.8 4.7 30} 11.4 6.4 BDW 45 493 a-—1




BRI BT (1) 96

f+t&—2 (Bex)
BrEEs pH (H20) ARG R# (%) Ty | BEH | FES HmR
S5cm | 50cm | JEE (cm) | 5cm | 50cm

11-6 4.9 4.9 33 9.7 6.9 BDW 39 485 a2—-1
11-8 5.2 5.1 70 9.3 8.1 BE 35 480 A#-—1
11-9 5.3 5.0 55 9.5 8.9 BE 41 487 Aa—1
12-10 5.5 4.5 40 7.7 5.4 BDW 35 496 Aa—1
12-11 4.9 5.0 45 7.1 5.3 BDW 39 503 £—1
12-6 3.6 4.8 15| 11.3 6.7 BD 45 493 A2—1
12-7 4.8 5.0 37| 10.1 3.1 BDW 38 488 A—1
12-8 4.7 4.7 78 7.1 6.4 BE 30 486 A£-—1
12-9 5.3 4.6 65 7.1 6.3 BE 33 489 Aa—1
13-10 6.1 5.1 50 7.6 6.2 BE 35 499 A1
13-11 5.7 5.4 56 8.2 6.0 BE 33 506 £—1
13-12 3.8 4.0 40 8.8 6.1 BDW 39 512 &H—1
13-6 5.3 4.9 15 8.2 5.6 BD 45 500 £2—1
13-7 5.0 5.3 26 7.5 4.4 BD 41 496 £—1
13-8 5.0 5.4 30 8.6 5.1 BDW 32 493 H£—1
13-9 6.0 5.8 40 7.6 5.4 BE 33 494 £—1
14-10 5.5 5.3 50 9.4 6.6 BE 30 503 a—10
14-11 6.1 5.5 25 9.0 5.3 BE 38 508 4—1
14-12 6.0 . 5.9 62 7.1 5.9 BE 34 513 A—1
14-7 4.5 4.1 34 9.3 5.0 BD 36 503 A-—1
14-8 4.9 5.1 54 6.2 4.6 BDW 30 500 |
14-9 4.7 4.7 41 7.1 6.1 BE 30 500 aH2—1
15-10 4.3 4.5 25 9.3 5.3 BDW 35 507 £—1
15-11 5.3 4.4 30 7.3 6.4 BE 38 511 A—1
16-8 4.3 4.3 271 15.3 5.8 BD 31 505 £A—1
15-9 4.3 4.3 58 9.1 7.2 BDW 28 505 A-1
14-13 6.0 5.8 46 8.0 5.0 BE 33 519 21
14-14 5.6 5.6 10 8.6 5.6 BDW 40 525 A—1
14-15 55 4.9 31 9.9 4,2 BDW 40 533 a—1
15-12 5.2 4.5 BO| 16.6 6.4 BE 32 516 A—I
15-13 4.4 5.1 30 8.6 6.6 BE 37 521 A2—1
15-14 5.2 4.2 55 9.1 6.2 BDW 40 527 A—1II
15-15 4.9 4.5 50| 15.4 5.2 BD 40 535 A-—1
16-11 5.5 4.9 19 7.8 4.6 BDW 34 516 A-—1
16-12 4.7 5.0 22 8.4 5.2 BE 36 519 A—1
16-13 4.9 5.3 68 9.9 9.1 BE 34 524 £
16-14 5.4 5.0 151 14.1 4.5 BE 43 530 &£—1
16-15 4.3 4.4 68| 13.6 6.0 BDW 46 539 A—I
17-12 4.7 4.9 451 12.5 6.4 BDW 40 525 &#—I
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fZ—2 (FE &)

T o 3 5 pH (H20) AJE J3% 5% (%) A | A | S b Y
5cm 50cm | JE X (cm) Sem | 50c¢m

17-13 4.7 4.1 80| 14.0 7.3 |'f BE 39 529 | 4 —1I
17-14 5.3 4.7 65| 14.5 4.6 | BE 40 533 | &/—1II
17-15 4.9 4.8 52| 15.1 4.6 | BDW 44 541 | A—1I

18-14 4.7 4.7 e L 4.2 | BDW 42 540 | 411
10-10 4.3| 4.9 23" .11.4 7.8 BD 36 492 | R — 1
10-11 3.3 4.7 42| 11.5| 10.9| BD 37 497 | RBAR—1
10-9 5.0 5.1 45| 12.1 5.9/ BDW | 40 484 | RAR—1
11-11 5.2 4.5 40| 9.0| 4.8| BD 42 500 | BR—1
7-8 5.3 5.1 15| 12.3 11| BDW 27 469 | B — 1
7-9 5.3 5.2 16| 12.3 8.9/ BD 30 475 | R — 1
8-8 5.7 5.1 30| 12.8 9.5| BDW 30 472 | BR—1
8-9 5.2 4.9 48| 13.7 9.9| BE 35 477 | BiR—1
9-10 4.9 5.0 30| 12.1 9.4 | BDW 40 486 | JBHR— 1
11-12 4.9 4.6 22| 8.1 5.5| BD 36 507 | BMR—1I
11-13 4.1 4.3 60 | 16.0 7.5] BD 33 513 | BAR—1I
12-12 5.1 5.3 47 05.2 4.8 | BDW 37 510 | BMR—1I
12-13 5. 4 5.1 41 6.9 8.9 BDW 34 516 | B —1I
12-14 5.5 4.8 20| 8.9 5.6 BD 30 522 | JEAR— 1
13-13 5.9 4.7 20 9.5 5.1 | BDW 34 518 | RBAR—1II
13-14 5.1 4.9 20| £7.2 4.8| BD 38 524 | RBAR—TI
13-15 4.9 4.7 25| 8.8 4.9| BD 40 530 | BAR—1II
14-16 4.9 4.5 20| 18.8 5.0 BD 30 540 | BRI
15-16 4.6 8.7 22| .11.0 5.6 BD 38 543 | BAR—1I
10-3 5.1 4.9 40| 9.3 8.0/ BD 35 482 | BRI
10-4 5.0 4.7 50| 10.8 6.4 | BDW 35 481 | BAR—1I
10-5 4.4 4.7 30| 8.9 6.9 | BDW 35 479 | BRI
11-4 4.7 4.3 28 | 10.9 9.6 BD 44 489 | B
11-5 5.2 4.7 32| 9.8 8.3 BD 45 488 | RBAR—1II
12-5 4.1 3.7 25| 10.1 6.0 BD 45 499 | BAR—1II
5-3 4.1 5.0 20 671 6.0 | BDW 30 448 | RBAR—1I
6-3 5.4 5.7 26| 11.4 9.1| BDW 34 454 | RBH—1I
6-4 5.1 5.3 9] 10.9 9.8 | BDW 37 455 | JBAR—1I
7-3 5.5 7.1 15| 12.0| 11.0| BDW 36 461 | RAR—II
7-4 5.1 4.5 28| 10.9| 9.3| BDW 36 461 | RBAR—II
8-2 4.7 4.9 23| 10.9| 9.9 BDW 40 467 | RRAR—1I
8-3 5.8 4.9 18| 11.8| 9.7 | BDW 38 467 | RAR—II
8-4 4.8 5.6 17| 10.0 8.6 | BDW 36 467 | BAR—W
9-3 4.5 4.9 30| 13.0| 8.7| BDW 35 474 | RAR—II
9-4 4.5 4.7 30| 13.0 9.8 | BDW 38 474 | BRI
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fT&— 2 (&)
W i pH (H20) Alg JR 3 (%) TR | G | e AmE
5cm | 50cm | L& (em) | 5em | 50cm
14-6 4.9 5.0 29| 8.4 5| BD 35 506 | BR—IV
15-7 3.1 4.9 43| 18.5| 7.3 BD 30 508 | BiB—1IV
16-10 51| 4.6 201 7.2| 5.3| BDW 30 512| BAR—1IV
16-8 4.6| 4.6 35| 10.1| 5.5| BD 18 510 | BRR—IV
16-9 4.5| 3.5 34| 11.0| 5.7| BDW 22 510 | R#R—IV
17-10 4.7] 5.0 18] 13.21 5.7| BD 28 516 | BR—1IV
17-11 4.7] 5.0 20| 15.5| 4.8] BD 35 520 | BR—1Iv
17-9 4.6 4.7 30| 16.7] 17.3] BD 17 512| BR—IV
18-10 5.4 4.7 25| 15.91 5.1| BDW 27 518| B#—-IV
18-11 5.0{ 4.1 22| 17.0] 5.7 BD 34 523 | B -V
18-12 4.5| 4.6 33| 14.7] 5.5| BD 33 529 | BHR—IV
18-13 5.2 4.7 37| 16.5| 6.6! BD 42 536 | BiR—IV
18-9 4.6 | 5.2 38| 16.2! 6.4| BD 15 516 | BR—IV
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