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Brief descriptions of soil profile
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Chemical properties of soil (#3474 : On dry basis)
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Ym. P-1 B 4. .8 41.1 1,96 0,11 18| 16.5 0,68/ 0,32 0.69 4.1 1.9 4.2
= Tds
BB C 5. .7 | 60,0 0.50 0,04 13| 16.7 0,55/ 0,42 0.25 3.3 2.5 1.5
" Bo A | 5. L9 22.2 6.95 0,47 15 28.1 2.61 0.66/ 0.41 9.3 2.3 1.5
Ym. P-2 As | 4.813.9129.0 296 0,19 16 19,7 0.27,0.30, 0,03 1.4 1.5 0.2
e
VAl B 4.9 13,9 34,3 1.98 0.13 15 18,9 0.27 0,30 0.5¢ 1.4 1.6 3.0
Bo A; | 5.0 4.1 6.91 9.67| 0.75 13| 32.311.1 | 1.33 1.20 34.4 4.1 3.7
Ym. P-3 As | 5.2 | 4.1]10.7 4,78/ 0.41] 12 ]23.4 3,91 0.521 1.19] 16.7; 2.2 | 5.1
11 =h |
B g |52 4 8.9} 2,300 0.21] 11 ]19.0 2.30 0.38 0.50 12.1 2.0 | 2.6
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| A1 | 5.8|4.4] 1.914.6|0.91 16| 40.012.2 | 2,94 2.65 30.5 7.4 | 6.6
N Bl As | 5.5|4.3| 2.812,7  0.83 15| 40,6 3.02/ 0,76/ 1.41 7.4 1.9 3.5
. % fs| B 6.0 4.5 U5 7.18 0,48 15 | 45.2| 2.64| 1,36 0,10, 5.8 3.0 0.2
C 6.2 4.7 ] 0.4 1,79 0.11| 16| 26.8 1,72 0.81] 0.57] 6.4 3.0 | 2.1
‘ |
i [ :
Blb Ai .51 4.3 40121 0,79 15 39.8 533 0.96/ 1.15 13.4 2.4 | 2.9
Yb, P-2 As | 5.514.2, 1.8 9.770.64 15|38.9 2.31/0.32 0.13 5.9 0.8 | 0.3
B i i
W B B |56 47 06533045 12337 1.72 0.31 0.14 5.1 0.9 | 0.4
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Physical properties of soil in natural condition
- : e — o e
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o | b 3] R s g BRE | o e | Water holding : [Moisture content
[ IARISS Depth Water LB capacity (%) of fresh (%)
Soil Hori- | from perco}a'\\/olume - s
Profile | ; | tion| Porosity| . ey e b -
No type | zon surface rate | weight w O R B mum | A B\ &
: : > 7 N - - o S
| (cm) (cc/min) L ,YOlumLW?lght (%) Volume : Weight
A 37 46 56 73 70 130 3 56 103
Ym. P-1| Bo(d) | ° 7 ° ’
I B | 26~30 25 92 64 61 68 4 47 53
Ar | 812 23 56 73 72 136 1 50 94
Ym. P2 Bo | Ag | 33~37 71 52 78 72 141 6 42 82
B ; 52--56 75 60 74 71 122 3 44 77
Ar | 3~7 101 26 53 41 258 12 23 142
Ym. P-3 Bo Ag | 13~17 363 43 56 44 151 12 27 93
B | 36~40 137 51 62 53 136 9 32 83
A1 3~7 15 35 83 61 177 23 35 101
Yb. P-1 B Ag  18~22 38 38 83 81 212 2 56 146
B | 6064 5 35 86 86 244 0 78 222
Ay 8~12 12 37 83 | 78 213 4 48 130
Yb.P-2 Blb = Ay 23~27 71 45 82 80 180 2 61 137
1 B 50~54 33 37 81 79 | 223 2 65 183
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#HHlS Nz, UL, BEOKEE K 4813 10% TH 508, HEENRBEQO FRBEIHETZE K E
Eo LRI PIE0 D0,

TEIRE %A R < FEEARNRR S X CEBEAR L TROBEOLTIREI 2B ERS 3, %,
ERMO K BEOBEEBOIFMIBEE LT\, T15H b, Fig. 6 LR LN S X HICERER TR S
12 W-3>W-1>W-2 DBRAER Lico

Ca &0 Mg BRI MIEMPAERTIREEE N © K BELERICHEEERICRBICER L, £0
-7 [ ABERICRLN, FNEN38BLU L.4ppm THoTe CNOORERMBEIEAID 2~3 £4iC
YT 5, 20k Ca b kU Mg BERABICET L. Ca i34 HRICEEEAE BIER UREIT »
T, Mg 2 Ca EEBOKEN4 HE, 12 HETRBEEMOEI VLT PICENETH Y, HBEFOM
LEERABECE ORI PAR TS - oo HLERER & Ca B 1. 1~1. 8 ppm HIRT, Mg
JBEEE 0.5~0.6 ppm B THB L, ZOEWIRIZNS -7,

RFEEH AR D Ca BLU Mg BEKEOIh S RELWEHRIRASNT, CaBER 1.5~2.0ppm
BT, Mg BERE1IMBEOMEREE B E 0.6~0.9 ppm BIADET #HB Lz, Fifio Ca XU
Mg BEREBEANLZDEL, 37, EHROARSCKEOC—7 2R U, T@b b5, CaijgEld 2.5
~4.0ppm {1 T, Mg EEZ 0.7~1.1ppm AR THER Ui,

PlEDEHic Ca B LU Mg BEICE BEERE B ERSTEMBED SRS -7, HEEHRD
BEOZ T RIRIC RS EEE T Ui Ll s N5, Bo Ca 8L Mg @FRIZNEN
3%, 0.1% BET, K &HE (10%) L0»rR0oLin, Lk, HEE®ROREKDO K BED LA
OREICHET S E Ca BLU Mg BEO LROBERPEOREVY, COBERZARFETH %,

Ca B XU Mg BEREIESOERMAR < & 8EIICHIERN RIS EIOAR S JCTRE VK,
TSR OENEAER Ui, 37805, K BELRBIC Ca kXU Mg BEOBEQIEMZZEL T
HEADHD 5N, FERE TS »IC W-3>W-1>W-2 OBEFRETR U,

M-3) HMEREERZICH T 5 BIRKFTORFDERICOVT

FEBRAE N REE® pH OZ(L, ¥/ P ABRCERSBEOEERS &, BIRICERSET LIc s’
WorThD, MEROETWKEZEMOERRNTH S EBRNENTH S, Lirl, Av7iiko 0.01
FKIERD pH 3 6.1 TH2DIC, HINBEHROENAKD pH Z4ASTETF LT E, TBRHcaInTYS
P, KPLELPEENTWIN Ca BLU Mg BEOENEEEZRS &, IERERS OBEMILD BHEILE
BOKEBZENOEERNTS 5 EBPIETEL0,

TEIEARPRIRIRICE 1 5 pH &SR EEDBEG, NO-N S &R REOBEEBIEN%R 2 » 7 @ A~
47 LxnliBo 1EM (4 H~4 1) Sics iy THBIZRD 1R % Table 4 IR Ui, HEEHO
27 AiZ pH & NOg-N, K, Ca X0 Mg B & OMICIEELSADHEED, NOs-N BEE L &R’
EL oD THRZEOHBENED Db, LrLEnns, IR 2r L ss pH & Ca it
BEOWICHESIEDHEAED 5N I E00, HEEZD pH DERMBEDEMIEILNICBE LT
BY, TORRIERPEERRICE T L Lick b &#Ellsn s,

HEMEIE N BB O O MBRILEERSLHOIERPTH ERTHY, Y v T —wiERbd 5 & HE
Enfeds, pH PEWAMBEOEB I UEN OMAORGRER S &, BP TR EEOERIACE
O ERTEGIERPEEMBITON TV S EHEEIN, Lk L, TORBRRIAATH 5,



PRHIEES D3R D K I TEE (IR - HAD — 49 —
Table 4. pH 5 K7 NOg—N JEE & &R0 URE D FPE RS (%
Correlation between pH, NOg-N and K, Ca, Mg
concentrations in stream water
n | NO&N K ; Ca ‘ Mg
‘ i [ —
| 1974 Feb, ~Apr | 8 —0.943%% | —0,752% | —0,817% | —0.841%*
pH | ! S B R S
; 1974 Aprﬁ 1975 Apr } 12 I —0.069 —0.188 0. 633 0.478
T T T e B f T - [ -
| 1974 Feb.~Apr. s ‘ o.e7vee | 0, gurkr 5 0. 964
NOg—N —— - ‘ e i
| 1974 Apr,m1975 Apr. | 12 \ —0.062 —0.088 | —0. 382
| —— - S —
Remarks ; #* Significant at 1% level, x Significant at 5% level.
Table 5. K& L ORERERIONE L GRH)*
Limit of public water quality (excerpt)
NHyN | NOyN = T-N TP -
(ppm) (ppm) | (ppm) (ppm)
A S —— I L — . o
I ‘ — 9 ‘ 6.5~8.6
IRGE K IR K ALt sk 5
Water supply 2 M j 0.1 | 6.5~8.6
S oMM 0 1 6.5~8.6
i
‘ _
TRKEE F K B BE 1Ok o c
F1sher1es By 6.5~8.5
kfﬁflﬁi 7Kﬂ%?;4rr i | | 0. 1****1 6. 7~7.5
Fisheries environment {
B K LA 1 | | L Ceors

Agriculture

* 1 3R 10) KD K
et TR IERMEBO S THRKT, 285 Wi, R, s
THETHIK
sk 1 pH 8.0 D & & DFFAEE
sk 1 WIS L ALIIC A2 1 035413 0. 05 ppm,

I-4) KEEZECHEID L2 KEZEL
e

CROONEBKIEL IR d 25 &, FRMBENEEIC LA L, pH STFRT 516
T & NOg-N JJGERM 1 MO MHEELIN TS 5o NHeN EAGEKEUKEDEE (1~

IKEKERE EONEEED pH & N BLU P Offit Table 5 (278910,

AHETHRK, 38 Bt 2R, R

S 2 oD AT A
3HIE ), JKERIK

e, PEENUKBEER D SWBBICE - T b, UL, W 1EoMEREC 2 20R3BHNTH 5 C &

L, PWRTHEMICH LB A C A0 0T BItick 5 N i
WNEEZ S,

FEHELIC 2 5 P REED BHGER S Y, KFEBE K E MmN TS 5,

FIEERICRBUCE T Le pH OUZEEL O DRy, iz, HIEAP TR

O I HEIE 512 EDE D TR

TTREILERIATY

AGERIFSKBERBKEREER E XD ENMEE L 22 &5 0, Lk, OINoB4TE TR pHiZ

KEDEHELINTH U, BHEEBNEEZ ONE
PEo X5, BZEBBIOS AR S RIRICHEEE N 2 720 EE & ICKE
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b BN, FNM, BERHOICEEMHEERET IMELDH S, Tk,
5, E—KRZOEHRRB—EICET 2 REEOBIRIZ ST 2 T EBRE L,

IV #REEE zo2 REbE RIEEE oRAkOKEEL

IV-1) NH&-N B NO-NBEONZE/L
ZRWD NHeN B LU NOs-N REOZALI Fig. 7, 8 IR U
NH-N BRI 3 Bk LOAKD 3 AL S 0.04ppm IR ERL, REMOES BIEICX %
BE FSEED SN 5T, Chld NHeN ko oA FICRERBINDTObIic g, SRT
LEN 2 EBZ D5, MERBIEOBATD, HIRICIRSE T Lc %2 on b MLE&SNIR
WD NH-NEED FABHRONE P 7200 COBRICEZEDTHA D, THIKRIC, K N i NOs-

014 NH:=N (ppm)
0 PR PPN N e S
141 NO:—=N {ppm)
Q -,
1.2} ., i o=\ — 1 (FEFREEARI 19725 £K0%)
AT —e— W—2 (FEREMEPI1071~ T2 MIK)
oY i, - W—3 (SFBIEARPA 1967~ 685 (21F)
! \ e /Y FoF, $8IER
08F ! \ ?% |
8 ghat S IR
0.6 Ié bl
0.4k
) a L
0.2} YA .
p "‘:a—"":\-%;;-:.‘x....ﬁ..--A
ot : o ,
TTi1liTrTi1tii1rrrrrrirrrre ot 1
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Fig. 7 RF/KD NH-N B X8 NOs-N EE DL (REB)
Fluctuations of NH~N and NOs-N concentrations in stream water (YABE).
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o1 NHi—N (ppm) e\
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08k NOs—N (ppm)
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Fig. 8 JRIHE/KD NHAN & LU NOs-N Bl (B
Fluctuations of NH4~N and NOs-N concentrations in stream water (YABE).
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NACH » e BERICHNT 2 £ L 515,
NOg-N BT HIEMR AR W-3 T, Mmoo 2 J1 &b 2 Ao 4 JTIT s LH Licid,

5 A 1A% 6 Aicd PR Lk, LbL, WINSP1IDHTTIR L, chone— 7 Roj
FER AR O BAEICE L, Bl 0.8ppm Th - 70, T, 10 H LR (19764F) D2 A8
SO0 AL S DT BICE - oD, FOREEER 0.3ppm DIFICT E - o,

PSR O RGBAEI D O IR N TERE W-5 @ NOg-N JLIE 34805 0.1 ppm Pl FOISEBE THB L,
ol e— 7R ONE - To, —JF, AR BRI DB I R W1 TR N TR
&R e— 7B b, TORBEZVINSHIEMRAZO W, BERERL 1.3 ppm TH - 7,
L L, 2 OEEZOLTN SAERIE L DIKRETH - 72,

HOFRED 247505 (1974~-76 FEETE) 1] SISt el o, £ D)

CRAROT SRR LT, FOREBOEORIROEIE E NOs-N BN - 72,

TSR 3R E S 0.3 ppm DI FOBEETHER U, TR0 & 5703 ORISR SN - o,
PLED X910, R OFBFER D BANNIC L » T NOg-N JRIENTIS 20T, Milflic J 5§88 s
W Hc T 2DENETH -7z L L, RIRBEOFEBTE D FEOTERIIR IR W-5 TIEEIEE T
WMEDELSIE S TNAD T 2lTwtL

T, MRS W-3 TG 20 RERATFEORINE D S 8-> T 0T, i oORE AT

fed/ha <, Fie, BOBEEOEOTE W-1 OREE SO A iR R R

ZEABDEFBLTINTHA D, RIRGOBBAEEAE B IS AN THHIAN & BT O NOs-
NBEEOHEAE KT S &, BN 4~ 5/ A S - TRERV S LA LTED, £

OB LE 0.1~0.2ppm T, 75< TH 0.5 ppm AR &EHEE s

1975 48 7 H DI MEIOARPIIRIR O NOg-N JIEED FFHIIH O TR, ik BIREEEE THER L7 RI% O
PR D ORI & B LT H 0.1 ppm [ji#%, &5 < Th 0.2 ppm B 203 R S 721
0, L, 0 14 HREROBRAEE O EONEILR AR O NOs-N E 3 HEAN LD
B o e SIS 2 AR LIBICTR 2 & C OBBESERR T ABINS A DN E D, M E S NOs-N
BEOD LARHLTHTH 5 BRI U S HIETS 0,

PLE®D 3RO HS A TO NO-N BEICREE TR LN LW~ OMBIEPE TR, 12
1 0.2 ppm PUF O R IR EL THAG Uiz,
-2) pH, P, K, Ca b &0 Mg #EOE(L

saiio pH, P, K, Ca L0 Mg ozl Fig. 9, 10 TR UL,

pH 230 3B LURED 3 MM E IO TTRIEE A ST, £ 6.6~-7.5 DTHER L,
TSR ENRH D, TRO 3BIFTIE W-5>W-3>W-1

TEE DRI HE SN - 7o pH KT
DD, RO 3 M TR W-6>W-4>W-2 OEIAARHD S1rz,

P L E OER S WA L TIZIE 0.05 ppm PN OMSIEE THER L, pH & [ABMEAS O #8110
WD HIILIP 5t RHNOBREA KT 2 &, LRO 3RK Tid pH & BT W-5>W-3>W-1 O

BHE LN L L, ARO P EERTHELD S SITERN 2D ARSI D 2230 ST - 7o,

K, Ca By Mg BIEA RS &, JHIPHRNIEHO N O OREREZRTH, OB &N
NEFED 12 W-5 OB &3 M UHENAERTOT, ZOEWR HEICES LD TRIENTHSH D,
AEBETICIT TN S —E I ORI B LITEED SN 5 T,
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Fig. 9 Eiiko pH & P, K, Ca, Mg BEDOE(l (KZ)
Fluctuations of pH. values and P, K, Ca and Mg concentrations
in stream water (YABE).
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BHBROBTH 720 &5, RRICERBEEA LTORDY, pH LERMRECHT 5 B0 BT
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T/, FRKMEO pH PERSBEEDBEDIHFRLE L T 2 HANED bt o, /\HIR TIHE
PHRENCK SRS DI, R TR S O, REBMWRTRRREEICES DS 2 DICERIE(L SR
SN, ZNH, TN ODHERBELEDENPHEEDENCEIEBDTERBNEEZZ 56ND, Martin
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Fig. 10 &¥iko pH & P, K, Ca, Mg BEDOZE(L (5iR)

Fluctuations of pH values and P, K, Ca and Mg concentrations
in stream water (YABE).
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Effect of Forest Fertilization on Stream Water Quality

Tuyoshi Kawasor® and Mamoru YosmMoro®

Summary

Stream water samples were periodically collected and pH values and concentrations of
ammonium- and nitrate-nitrogen, phosphorous, potassium, calcium and magnesium were deter-
mined for two years following the application by helicopter of a synthesized compound ferti-
lizer over Sugi and Hinoki stands in YAME, Fukuoka prefecture, and for four years before
and after plant-side application by hand with similar fertilizers on young Sugi plantations in
YABE, Kumamoto prefecture.

A rapid increase in the concentrations of nutrients except phosphorous and a rapid decrease
in pH were observed in the stream in the fertilized area immediately after aerial application.
The highest concentrations of ammonium and nitrate-nitrogen were ten times as high compared
with prefertilization. The increase and decrease of nutrients and pH, respectively, were pro-
bably due to the fertilizer which fell directly into the stream. All the increased cation con-
centation and the decreased pH level returned to the prefertilization levels within four days,
while nitrate-nitrogen recovered two months after the application. Thereafter, nitrate-nitro-
gen concentrations in the fertilized stream were 0.1 to 0.2 ppm higher than those in the un-
fertilized stream. No significant change was detected in the water quality downstream, even
when remarkable changes occured upstream immediately after fertilization.

It was only in nitrate-nitrogen that a significant change was detected in the stream follow-
ing plant-side application by hand. The estimated rise in the nitrate-nitrongen concentration
was 0.1 to 0.2 ppm in general, and at most 0.5 ppm. in the period of fertilization, and it returned
to the prefertilization level two months after the application.

‘The elevated nutrient concentrations caused by fertilization were in both cases, relatively
small and inconsequential in terms of permissible levels for public drinking water.

The order of the nutrient concentration for potassium, calcium and magnesium and the
pH level in the streams, both in YAME and YABE, rarely changed through the study period.

The elevated nitrate-nitrogen concentration in the streams following the clear cutting of
the forest in the water-shed was much higher than that caused by fertilization and decreased

year by vear and appeared to return to the precutting level several years after cutting.
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