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Study on the Soil Environments at Ornamental Plantations (1)
Soil Conditions and Tree Growths of Evergreen Roadside
Trees in Coastal Area

Sung-hyun Joo, Tamio Suzaxi and Koichiro GYOKUSEN
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HH, WAL RER D, ZOMBREEHEL L. WintiE, EEOBD - T
B, mEil, £ERER Y OERET L ERETO LSRR, PECRLT, #2
EEABMOERE, FWBEHD L IARR, SHEMME, Btk HSEELRCOYEM,
B, BR, VU8, ) Eh, BELCOEERIZIZHEREERL .

BRI R RRER, Tk U TAHOEHEAMNIKA bV RAEEZ 5 L THBBOER
WHELTWS EELoh, REST COERRM TR & R X 28Rz A b
VAR HET A bOLEbNRD,

1. & L ® &

BIRSHHIBHEA 80 PSKE L, FO4ATREBSEETOMENFEETS, Lrlh
DHAEE R D, AREHEREEIRETEHECRE T A v, MY 5B EEE
BB oW T ORI IMEST 5700, BIRLRIRCHERBRE L T <
DHEFIEC+SE L & 250880, g, HRBTERRETORMBEDOM
HE bz, FHOSECHESS Y, TTOMbe > CAEINTE LY, YRS
g Bl & QRO IR ED o 7 L W S BERAR Z EBEBLTW A Ewi 3,

BSETI, L Lah s, SR OMRELHEINT 2HROEROBE D NEE L3 -
ez kb, BREERT SEHBIAM L EREOEE L ROEFCIBORENKEL
METHILNEBINTET, RERBORTEL HERBERZ DL ZATEEINS
LDk, RO B IIREBINCEA TV S,

FEOREEERRBPERTEC LI > CTHEREES N, 2P bB B H 525, PHE
e BT T ERENEY R BN L, M R IR ORRESEEI NSO
PYETH D, LHLEsS, SHEOKSVETETCHINITHE—LEHE L 2 5 DI HR
T, DD, B L > TR HBEHAEBSTELZRETH oD, BRBITOITLZ
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OWEBNETEL LI W H->T, HERMOEBTTELSESRILTRI LTSS,
LELIBELCTWS,

PR IR O ENE 202 BHICHER SN T3, AV N/ %, TNV RERETS
HERAER T, R 5 R EB L Tw 3 ZA S OBRES, B i ) EERIERR
L, BHLTWARHOMBRSNLDT, IORRANEBICETREROD, HB0LEMLO
A7 VPEEL T A0 EMEL T, HESELE L ToBEL+ R Eaes L)
BRAEREAZDTETIE2#BME LT, HREOEHEL R 7.

2. RAEXMEMEHBHMOEDRS

A, B ROACE T, 2 DAL CREEEICEL Ty 2 BT O UL T ER 202 &
JEHNA NAD—ETH D, K1 IZFOHEF 2R L7z, ERE 202 S8R & R,
07 BT R CE B R VAR R CERE 35 B L BT 2 R IRILEOBIGER TH D, BE
HilE 2 DS LR R0 5 8RHEE TT, BE A 2SAOKEIST, BIE)IIZH-
THTT%4.3kmOEFTHS, 192EFL VRESHTIES 23 m ORI L HE %
RELERTHS, EITEIT 1985 FEOWHE T 11500 5/H %\, EHE 202 513720
KR, T EREE N L B3N Tw B, B L D BEEIzW R 550,
WRICH > THEL T THORBESKE L, A TRIEOSRHEE» 2 DR 2
U, BEEESEETH ORISR, M, TETHIBINS,

I TR U RO AL, R 1971 Eir—ERE s, THEEEHIC £
B, EHERZFOBERCL OS> THIET 2 DBEL, ZOFMHERUMESTOIT,
REARIX L, 2, 3, 4, 5, 8, 15&FEELELEBERSTNS,

PO KR, BRI 175 O SNBRASER TH Y, HIEMtEREEL T2
23, (RO EBE O LRI T, 3 AN, — R 5V A PR MAARLS BRE L
THEENZ D, s ORBHORBIM I —HcETRESPTELERETDH 20 HEMIT
WSO Z A INEEF T, BB E U TEOII TR T BT H 3,

1 CIOWEM & D HFHAOHIRGRENATT, #AAM» 5 IbvE 9km, ¥R
110 m @, FEAMIBREREIFORTRMELR Lz, ThrREthoiRe+sL, 22
FAEREKE 1973 mm %<, KRR 14.6C, 12825 2 B TiIEEIHE, 38»5
6HETCLIALS ILBETHRILE, TAL8 AOAMBOENSEBELTED, 124, 1
H, 2D 3»ABPBEEBIERTHY, Z0MOWEILEOSHALSEHRBREICIZEOA b
Akizd I ENTFHEINS,

WEM L Uz 4.3 km OEMETHIOHEBEHRICIE, mv b/ F 425K, =794 168K
PR ENTWS, BLEHV S OREM QB ECHERENTED, FLLYOIXER 62 4£
ORERT, 1EERBAL T2 IBRE Ly, MEEKEEARER 10 m TERNE 65 cm O[3
MET O B Zhbh, EBREANFY V7327 F5 14K/ m?> OEREE, &3
#50cm, ¥ v UroSA TR/ m? OEREE, ABALES0cm TEZTEATWS, T
S OIEFARDOHER S & ORGBER, FHOME, WEEHE, BEEER2 CRLE,

RV b FiEHR N FROERBEART, BESHROMESETH 22, EEESOH
P EOEE THEAR L LTOMT 28T, BRICR2, EOREBEN—BIED &3
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The survey area of roadside trees along sea coast.
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1 PEHORRME (IR ST
Table 1 Climatic condition in the survey area,
HHE 1A 2R | 3A| 4R | 5B |68 | 7A|8A] 98 | 108|118 | 128 | ¥
[ 7K S mm 63 771 139 142 156 | 325 381 | 228| 178 114 105 65| —
S °C| 4.7 4.8 8.0]12.7]16.9]20.7|24.525.3(21.7116.9|12.0] 7.1]14.6
B m | 2,71 2.7 2.6} 2.2| 1.9 1.8] 1.7| 1.7 2.1| 2.2 2.0 2.2| 2.2
A WNW |WNW | ENE| ENE| ENE| ENE| SW | SW | ENE| ENE | ENE |WNW | -
(Frkht, SUR, BUEIZ19785E~198THEOFEHE, MMIXIBTHED F—F)
1) BRSO BIBIAT | TR E R 3044-1, L#R33°29.5, HifE129°54.2',
YR 110m, FFEH D & 3 AEPE T FNIC R T 9 kmith s AT 5 B,
2) 4EMEAKIEIZ1973m, W1 12175,
3) ERBEKKRBE (A SRERE) 1978~1987% D &5,

#£2 HRAKOKE
Table 2 Growth of roadside trees.

o A &) o Regtes e HE
' (££) £ | MM (m) (m) (m)

1 1 0 3.50 0.23 1.30

2 2 0 3.85 0.26 1.25

3 69 0 3.81 0.31 1.31

R b F 4 23 1 3.11 0.20 1.14
5 35 0 3.57 0.25 1.42

8 57 2 3.25 6.25 1.29

15 233 2 3.36 0.32 1.91

B - - - 3.42 0.30 1.64
2 1 0 4.00 0.17 1.30

v F N4 3 80 4 3.83 0.25 1.28
5 69 0 3.28 0.19 1.17

15 14 0 3.43 0.21 1.29

ooy - - - 3.57 0.22 1.23

(1988.1 HA#)

—ERD T HIE SR THIET 2 2 L PTEMBEELh 22 R T O CHEBH & L i
BHY, BL-LEEL Ho CESEHBBAVsNE L3kl TH D, 1272,
Y108 L e & R CIE € 5/ ¥k IR CIRBERM R S R TEE RN
ENBOHONTWE, =7 YA &S HEETHD, FeEl, wE, RifE Toll
HAMCRBREEB RS M 2R L, EEOFBHBEWBOEME 2RO L U THF
& o THIRMBES TR T &, HEH L U3 L vy w2 553, SRR
ELTRELS SV ERTVS, KEOERZET 2 HRAEMSAT, BHEICIZPPH
<, —ISEHIET B, EekEE  CICEhi ) OS5, TR L bR
ELTOAEERIS L, M CRBEELEHBEEE CH 5.

B 1R U e &5 WlEMIZIZIZEACED, MEINCEL W2, RO S0 55



JUKHH 60, 1989 21

EOEFHERTHOMHET, BERZLVLDEMA»Z 5N, KR, EHMEER
THONREL, FORROICHE L MENE T Tovdz, IBRIG3E L H, ZORENHRMO
R 593 A DWW T, BER LM EBSRORIT A0 0 s 5 BRI, TE@E 3 BT
THBOLELZLD 1 HSHESHB VI3 & LTHRERAL, 2hs 280 THB LR
EVOFELOERETO L6 8 TR LT, M8 & 713 e il L MIE 2 S5,
EEEFTSH0, B#H6 &5 AN SEILYL, BERLDLVLBHESIGENH O,
B4 r 3RO HBROTEIESTILN, H% 0 EEBSETE L T2 385 EIE O EEEM
WHarH0, B2 1RELAYERL UBREELIERTED, b¥bhoiEriEE
LT»A5 CCHEFLTEY, SBREEOTREDOEVWLOTHS, FAHICL>TRIWK
AT & D HRERER, BBRS T L CREBIGEONHEDRIERTH B0, HB0E S
b ORIBSEORNBE S B DERTHD, o THBETENELC WS,

WM 2D &> EBOERERIEZ, oI s TofnsE 2 LS 3758 — o Rk
DAREETH D, %< OEBHHER T, BN, WEMDS S 18, A, BBekd
HBHHER EA LI LIEHBEL TWS, ROTERERTH S, YI0EL L2 55, &
DGR T 3 & 5 2 TR O REE SR S s R s 5, TR
KEBERRPHEELB D, BEIGENEZATIHEES LITUIEET S,

IOMEMTE, FNICET2HHHETH2 2R, HEREVWI RRHLIHET
HoT, LEZHHREESEZSbEroRAEEMOH S 2 &, HBOKh TS v

#3 MAROBMEK S & R

Table 3 Vigorousness and growth of roadside trees.

W MRS EN i e 5 R
() (m) (m) (m)

OB 5 — — e

1 0 - - —

2 4 2.40 0.21 0.95

3 24 2.75 0.22 1.18

R A 4 53 3.01 0.23 1.24
5 60 3.39 0.27 1.35

6 77 3.31 0.28 1.53

7 85 3.48 0.30 1.60

8 117 3.83 0.37 2.19

Bt - 425 — e -
Hi i 4 - — —

1 0 - - -

2 0 — - -

3 34 2.95 0.19 1.06

v F Ny A 4 28 3.46 0.19 1.16
5 32 3.78 0.22 1.30

6 38 3.78 0.25 1.34

7 22 3.84 0.26 1.24

8 10 3.84 0.28 1.44

# - 168 — - -

(1988.1 #7)
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5 FIHERDS, MEAROMBRRI L 2 MRERCER T2 LI CAHAR DI I eENSET
MBS DB HSE 2 STz,

3. B &' F &

LEOFRHREREOKEBI LY, FTIERERER IS LEL, 2K EL T No.
196 (4848 ), No.569 (##7), FEAKE LT No. 381 (##5), No.531 (f##4) o
AAREPFRERE LTHEEL:, SBRZVWTR RV N FTHS, Zho s, WEA
B, MRS EIEEAR T 390, 30.2, 252cm (No.196), 370, 31.5, 170cm (No
569), REAKT 382, 25.3, 115cm (No.381), 215, 18.5, 157 cm (No.531) TH- T,
FERZEEEEEBETELLEL>T05S, INsDTERS S 30 cm B T 18
B 2 RANRAEEAHTHEL R, WIhrORRBFERREG O RVLIK
TR B, LENEERELC, WhAEEHCHEOBEEEL . DV TR
ROMTRIERL, L~ IR,

FEY VR ERECELR- T, ARE, FBEE, SHOREEETHEL L.
e, EMRERT, BAMEREMAGY Y A DWTKES cm TOEKEEE L
T, HoKkiE% pF 1.8~3.0 MOAEREKE L U GRLSEHET, 2hehnfil@Ll, b
HizonTid, H,0, KCIBE 27 7 ABHET, EREBLUR2EHREZCN 25—
T, VrBEEY) TV IN—E—NEILBET, EEEY U R AOLER T, BREE
ErEHEHT, ThenilElk.

b IEREOBRCER

1) AR LN & RROFEE

BARD S bEEAL LTEAT No. 196 22K 1, No.569 2Lk 2, FRAEL
THEA No. 381 #FEA L, No. 531 2FRAR2 L LTHEREA S &, & 7 LENE T
M2wwRTLde, 3ERRAaSh:, EIBEEUBRERO-OOELET, ®BED
BEH L BB LOEBERLOVDLRE YL THS., B 1ETHOTLENOBEIH
HENBHbDOHH B, NBUTRERRTHS, HI1EIZIT30cm, FIEE 40~50
cm DEAZRH S, BNBREELEEBbh, BtH 2 3WELOWP L1 H 53T
+Ths, BERTIZENFEO 80cm £ TH%EL, THIRABOZHHFMLTHS, #
2R 212 65cm FTHTHLOFLE T, TEIKEBELED LS T, REABNEETS
IZBASNT WS, FREA 1 CIRERESEAO R 2% 108 3 BIcsr»h T 90 cm & THK
ASh, HERMBEEL L TET9TH L, TEAR2 bEFICE LI,

T OISR D ERAHEE T TR TEROBAEOSEI 80 cm 1 E OB S R DU
BHET ) 8oL sNTHEEOEL (v91) BOmBELOEATEASNR, 56K
HEHO R 522 BEO < ¥ 108 30~40 cm O E & TREBRFICBA S THEE S R
LODLS>THD, ZOFELBRIYHENZREBETH>T, ABLALRL, »RVBEKT
Hb, HRICY > TOLBEME VS ATRICHALIHEWZ S, RRAOFKEEIZK3
OB R TR Lz, BREEMIERN G ecm OEEITHICE L D, EREFTEART
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Fig. 2 Soil condition at each investigated tree.
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Fig. 3 Root development of each investigated tree.
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FET AT LD, Tl bEBCHREL L5, ACERIIEHE4AKR 1 T 400 cm,
2T 180cm Thotz, —HREAKIF 1 T160cm, 2 T180cm & RRH L, T OEILHE
Zrigwahy, BREBELZOATHERBEDRELLOTEORIZIIEL TR,
BEEE Y U TIHEBERANSE W Z L2855 atbitl:, HE AR TORBOFEEEMERTH
2k, fEART50cm, REART30~40cm &00@hrote, HEK1, 2, FRALIHE
Bk 154, FRAR2T8ELRRBL T AL, FhEA 70 cm, AFHIZIE 1000 cm R
BAARE LTHRIES N T2 »hrbod, BE2RTToRRERMIE TRy,
FRAZ S —HMTIRREZHEE R TR RBELZVEVL S,

ST L RROBE» S, TOREMIELEME L TRTHSFELTEINATBY, %
DETORAZR Y, HBEROETIHE LR E TEL2 D OESASHLD, T
HCRHEREL, FR[THHLMFLCORRIR S, o0k,

2)  FEARHhOD - HERE

— I EBAER TR OB W L & A05% 0, L ITERRE TSR T ORE S
h, FRABKEBLLT, BARDVNE R VRO E DY b T O CHIERE (Lt
BEHT20mmUF)2ET2L52 28 LIELEBES RS, I I TRRVWAERS
TRATCELINER I N THBEOMEBEE L 3 LRI T 50, HETHRIBEHET
O REEHIC L2 METRR2 K RLAE LI RE~ETEITXT200mm UTTHY,
BUETHINERTLORD TN TH L, —F, HEEARITL D 30 cmiE L -
TEANRFBEAC L > CHER2 AL 25, M40&d 2ER2EL, ZOEAS

60 60 GO 60
S0r fil2A 1 s 50 ek 2 g
" 40} 140
S i
(mm) 3% 130
ZGE* 20
10L i10
o E .
g i 0
4] 100 200 300 400 500 600 0 100 200 300 400 500 600
FHE (o) (o)
60 60
5ok Z“‘f& 7k 1 50
S
(mm)
4] 100 200 300 400 500 600 100 200 300 400 500 600
#HE (o) HEE (om)

Fig. 4 Soil hardness at each roadside tree measured with Hasegawa’s soil softness meter.
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W, 2kg OFHEE S S0em FTCHB LT TCHBBE TR, COO&Ea—YOEAL
TRBRE RBRBEHI ST, 2D LTRD LV OBARZTBOBR» S L LT SHE LTS
Wy260THY, WhBEHOME L HEOBW It 8T eshTwns, EAICX
2 ElhEo) 20 mm i3, SECHK T — 4 1.5(BEAI, 1981), NEO~ ¥+ T120.7

(HE 5, 1983) THH eI, SHTHEBLR1ULEOME S MAVEHEE L LTi3E
EETHEIERARD, 2ITO SEMMHREEK2 2BV TERBRSOE—~FTRE
G, BIBETRETLTWR Z edbhof, WBOBHTIXIZIZ S = 2 T cEdhy
BDOTEHRES, 1987), TITOHEIBIIPPLREL WD ZEMTES, LoUFROHE
REBHUZEOEMBBECRC TR b D> TENEBRGE Y, 2hid S EIRESE
KB ERT I eiZbioTnwd e Ebhd, BERK2 THhRYEIFHEREB TV,
FOLIRHREM BB LIS BTV,

3) dHcEEsSNIER

I THEBPBATZ 2B LELETH S, Ko likkigtho F -+ Tikio RE’
DBEBAEND, AEEEASRREZIZLIIE, HERIBEE O > TEHEROER L 3
e, BRBEBLTRELWZOLDOERFMPEBR L > THEIT DT, L3y
T & o THE LIRS D RBORKERETEELINE I LIRS,

AW DIBO AR L AR ER U7, 30 mm BT L AN & wERSE
g, WBLLEY Y NV RBELELELSHIL T AERT, 20&EII/NEho
Jo. TePEERK2OUBREGEROBEANILZRDVBAL T TEOERNE L, 52%K
BL, FLTRAR2OUBRERE L CRE L BEQILMLEOERRACL2DT, )
D% 45%IEL T2,

FHBEABEL T, BCEWEINS-TOTETHY, L7208 LEBELS L
THRAKEDBO LI L 2B L LR DR WL S T, HREFTOBE L2 LR
xRS wEwR kD,

4) =AM

BIARDEFBETHOBD I & > THRAREBTHEOBETE» SRR L, BEL
BBGHEN LI UIFET S, WARKEHIT & 2 WHBEK, THEEBOEFEPEE & 2 BEHHo

#Fd4 PR DMOBESE £ RN EHER

Table 4 Gravel content and size in the roadside plantation soil.

B BEORABBIMELE (%)
B 2= - [ - 9, 9
BIAEE | R | B0 | B e
gk 1 I 95.8 4.2 4.2 - -
1I 85.5 14.5 7.8 6.7 -
A 2 I 81.0 19.0 15.5 3.5 —
I 48.2 51.8 33.1 18.8 -
REAK1 I 75.8 24.2 19.5 4.5 -
II 73.4 26.6 23.8 2.8 -
111 95.7 4.3 4.3 - -
Ny I 65.3 3.8 0.1 3.7 —
II 55.3 44.7 38.8 5.9 -
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BWRR ENEHBLE V28I L TwAEES, 2 NEReALLEO R~ P
HERY & 4 2 R B O FUBRAE R S AR I Bz 2 8 1 b EHASE U T, EHOSRAM
ERAERBZZ B LIELIERI S, 2o 2 EIROTFRKRES, HEL
W%, $HE, JokOEE, WRAIOHBZ L2008 EETHS, EFBHTY, K-
T, ZHSHR2HET 2 L%,

5 CHBEALBOEMAHEORRER LUz, B DL TRIABOLIZ»Fho 18
HiZIZ4:6H2VIE5:5THD, BMERETH>7%., FLBICHD HHAHE - KHHL S B/E
HEERTOOERL, WMEEWLS, BELALOLE KL L THLTWE LT
BRE N TV A=Y L2 LTwaE D, BREVZRL RV, HuERRE TR
LI LIETHRCHEBERER ESEC L 2 e dFnl eroF 2 niE, TORERD =S
FREBEEREER->THT, TENLELETHE LR S,

5 + M

BFELBO LR L 6 1R L, EHERHEER, TRAL bE—BIRWEt £ 7038
BWLThot, THEBRATELLTCHAOTURTH S, FTRR1IOMEBRFELTS
B8, BHEREL Ry, AREAR2 TR, IEL bHEEEERD TR IR TH»> THLCK

#£5 RO RBE L ZHOH

Table 5 Bulk density and three phases distribution of roadside plantation soil.

BoR AR | SRS ki = 4 A8 (%)

W) Vo) | W) Vi) | B M | m oM | & | FLBeR
L N 1 115.0 | 45.5 52.3126.6 30.6 44.23 30.60 25.17 55.77
I 113.6 |45.2 51.4132.7 37.1 43.69 37.10 19.21 56.31
& K I 102.9 |50.8 52.3]16.4 16.9 39.58 16.90 43.52 60.42
| 145.6 120.9 30.4| 6.9 10.0 56.00 10.00 34.00 44.00
TR/ KR I 103.3 {46.1 47.6(13.1 13.5 39.73 13.50 46.77 60.27
11 119.1 | 34.5 41.1|14.7 17.5 45.81 17.50 36.69 54.19
1 145.3 124.5 35.6|12.2 17.7 55.88 17.70 26.42 44.12
TR K II 135.3 124.2 32.8|14.3 19.3 52.04 19.30 28.66 47.96
11 139.5 |23.4 32.6|12.4 17.3 53.65 17.30 29.05 46.35

W ! weight. V! volume,

WMAEARES | LB | ANE

6 AL LM

Table 6  Soil texture of roadside plantation soil.

PEARES | L8 L0 | v (%) L (%) [ (%) M ()

ek 1] 1 13.9 10.3 20.7 55.1 ik (sandy loam)
I 3.1 35.4 27.8 33.6 #4 (loam)

ek 2| 1 4.8 14.2 29.8 51.2 bt (sandy loam)
1 3.5 11.0 14.8 70.7 WET L. (loamy sand)

rRA 1] 1 6.1 17.1 28.4 48.4 Wit (sandy loam)
I 6.0 11.7 22.1 60.1 btk (sandy loam)
1l 2.8 14.0 34.7 48 .4 bt (sandy loam)

ARA 2] 1 3.4 7.2 16.4 73.0 W+t (loamy sand)
I 3.1 6.8 17.4 72.7 R+ (loamy sand)

¥ s D 0.002mmATF, S b 1 0.002~0.02m0, IED 1 0.02~0.2, #HE 1 0.2~2.0mm,
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FaENTe,

4, WELPBMESH CEBEREETE0T, T2 TORBIERRK2 2BVLTH
Ty LMWILEY TH oz, WERRBRAENEBOZ L eiand s, RRA2 OWETR
BERRA N VA BB BEREMESS B B,

ZZTOAME 2mm LTFORBIC DB THERR & » TREMI 2 RS, BEECL
Felo TR L7z, Hle UTEEART - 8 1 EoREIMBHRER 5 R L.

6) #F A&

BRI D 2 OISR D LR & DB TH Y, F/—FH TRILEERDOE
BTbH5, BAUESBINETECESTKRES i TRE»5BEL, BEREO
DI EEBWRT 285, O LTSS S BUKEEMNNE W L B2 ERT B, ZC
TR S & 7o SR I D v TR & O R T HE 2 fE L TH & hic fIfhER %
BCHET B4, 1x107% em/sec BLEDBHE 2RI HBEMEL LT3 Guliftbs
i, 1978) (PARR(EZIE, 198D, 2 0f» s HNIE, TRAKL « BUEOF L8R RE
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Fig. 5 An example of soil particle diameter distribution measured by specific gravity method.
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#£7  FHERLHOBERYE
Table 7 Water permeability of road-
side plantation soil.

MTEARER | R | SAREARGREL (cm/sec)
ek 1] 1 5.3%107*

1 6.6x107%
fEaeK 21 1 1.1x10°%

1 1.8x10"?
FEA 1] 1 3.2X 103

11 1.2%107°

it} 5.0x107*
A 2| 1 1.4X107?

11 2.1%107*

8 RSO RRNE E Bk

Table 8 Water retentivity and available water amount of roadside plantation soil.
pF1.8 pE3.0 pF4.0 | BEBAS/ ) | BEAS (/) | AR (/)
W% V(%) | W(%) V(%) | W(%) V(%) | BN | Samy | aBies | R4k | R0 | Ry
ek 1 1 126.630.5(19.722.7113.8 15.8| 78.8! 75.7] 68.6 | 65.8 | 147.4|141.5
11 134.6 39.3|29.7 33.8122.6 25.6| 55.1| 46.9| 81.6 | 69.3 |136.7|116.2
ek 2 1 [28.329.1/19.520.0(13.7 14.1| 91.3| 71.2| 59.4 | 46.3 | 150.7|117.6
I |14.523.11 9.915.9| 6.710.7| 72.1| 32.4] 52.0 | 23.4 [124.1 55.8
REA 1 1 125.226.0117.2 17.7(11.3 11.7| 83.2| 63.2| 60.3 | 45.8 |143.5]109.0
I |17.320.6}11.6 13.9| 7.5 8.9 67.8| 46.1] 49.6 | 33.7 1117.4| 79.8
m |27.127.1114.6 14.7} 8.9 9.0|124.7|118.4| 56.5 | 53.7 1 181.2{172.1
TREAR 2 1 |15.120.4110.1 13.5126.5 8.8 68.8| 44.7| 47.3 | 30.7 |116.1] 75.5
I |14.420.1] 9.813.7| 6.4 8.9 64.1| 35.2| 47.6 | 26.2 |111.6| 61.4

W ! weight, V ! volume

WEARS | L

AELTRSIRLE., $Ihs OFMKREHELBI2 T IV ERBEDLET
H2DELIBEOEKETRIEBRARNSLY &, 2OLBHIRECEE T ABEY
FEUBE, EBOIEARY D TREBEAEULD E UORL., R E > TD
B E IBEOE LY 0 OFARTH 2, 7oA USRS Im® Y
720 60! DBEEMAEFETEZ L LTS (JuliBB(LER, 1978) (MHlRILE
f#, 1981),

ZITRELTH S I EhSEAEIHBNT CNTRY, BEIKETAHZ L, #E
K1, 2, FEK1OEIEIELTHY, BUETRPE -7, REK2TRI, UEL
bEEAMEIRED o7z, RAMOE S Z LR EEFOLODORAEICEZ LD, LLAHA
S C HABARIM NSV I L CHEL TWE LS Tho e,

8) b % M

FOFERZ DO TIFO AL ARIBENH 55, 2 TREBE, RE, B% VR
# V) ER, BREYEC>WTHEL: (3€9).

BRI DV TR H,O TR D & k2R Lie, EF W IRMEBREMNEYETH 5 5 25,
EFICEE LR bOTEEY, BE, BERGTRE OO CUEY, B8Y, ERESOT
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Table 9  Chemical condition of roadside plantation soil.

1] b e 308 I pH S | et SR
MTAE | L H,0 | KCI f%}%;{r ﬁ(%% C/N (DII;m) (Xw%gle/g} {&E,}iz%ai’#ﬁ;{
ek 1 I 7.325.121 0.291 7| 0.013 | 22.73}] 3.20 0.36 85

II 16.63]5.15] 0.093 | 0.024 29.12 ] 6.55 0.53 80
ek 2 I 6.6514.071 0.230 | 0.008 28.40 | 3.64 0.39 79

I 16.33(4.381 0.230 | 0.008 28.40 1 5.98 0.48 77
FEAK 1 I 6.65(4.821 0.781 | 0.020 38.74 ] 3.08 0.21 130

II |6.75|4.041 0.123 | 0.003 | 34.95] 4.12 0.25 39

I 16.4114.141 0.030 | 0.000 | 436.92 ] 5.38 0.27 52
FRA 2 1 7.566.051 0.300 | 0.006 | 48.39] 3.38 0.23 75

II {7.70|5.97 | 0.060 | 0.002 35,291 5.50 0.29 60

EBTHYWERBEE VIR, VY, Y BREETH >, BREUELENETDH
D, BALEDTHEHEDEHRDBEN L 2R L, ZOHBERVTFROBITTHIERICE
WIESERTHD, HEARROEEEZZDF FHRL Twa, HERBCEBOWREID
BESHEINERETH o, BE, HIRZTbLT W3, FiidfERe L 55y
ERETHESNLEZDOLODOMFEERA LS 3L o Tk,

5, HREOEEICOWT

THEREOHER TR, LB L BEbLbNS H3%<,30cm UTOEE L RRAK 2 T
KM PIE O LB, —BCESGEMEL, BOTEDREBTH o722 D 2 b
SN EY, MEHOFELUWEBTTIREHET 2IFE, ERA M APESA ML AR
BWEREZ SN o, S6RPEVEMEBVT4HOPAEREHEL TZ2OLEE
EREL T 228, FLMACHEBME FLEERELALEUTHY, HirDTuh
WHIESER DT bR TWwa Z Eshbh Y, BBz E 5w, B2, 3, 4 2RTTE
KBRS S FT19%, vF/85% 4 T37%, HAERE TORIERNENLF / FE5ERT
1.2%, TN A4 4R T24% L HBLTw3 2 &k HBOBHONNT Y F12 & - THHE
TEH5ZLIIREETH B,

—77, WIEBRIE, WO, #HATHY, HFEokhek 3fiBolive, ERo%
LW ETH T, HRA M VARTEOMW LB, BHORENH, HOMER
DIETF, FEaO#HE, BEROBILLIERERT I LML TEZNE, ZORE
WTRSNZBRERE, BrLogREcR2ureBbhs, ZoffbETciLEL
RS 2 L EHRC & 5 EEE, Biodl TRERETH-> T, ABIEDOEKE
FET &R, BRRFTOEOKSEENRETH 2 2 Lo, ErsDREERADK
APMVAREEST, HBHEPKXFORELZEISHITIENEDOONE, FL, TDED
2 REBRIALVE I [0 o TR L T B HEGE < OfH LB Oy b @ L CESIGE T % &
D, H5VvEEEORS VEMHL, WEEME TR NG, ZoREE,
EEBECHEHL TS ST, HIRELUEEbcEL, b3EROmETH Y, FHANZHRE
NMEBEEED D VIFRNERBMEZRTCTHEL WS, ZOEEZETLTVLLRD TIREE
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Fig. 6 The land form in surroundings of the survey area.
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Fig. 7 The disitribution of healthy groups and damaged groups of roadside trees.
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Summary

The roadside plantation consisting of Elaeocarpus sylvestris var. ellipticus and Pasania edulis 1-15
year-old after planting, which located along National road 202 on Matsuura River in Karatsu, Saga,
in northwestern part of Kyushu, have been investigated as for the plantation surroundings of soil and
climate, because some of the roadside trees were damaged on growth and seemed to lose their
vigorousness.

Although they showed the symptoms of death of stem top and tips of branches, defoliation,
colorless of green leaves, retardation of growth, decrease of foliage, the soil physical and chemical
conditions of damaged trees were almost same as normal or healthy trees, concerning soil profile,
three-phases distribution, water permeability, water retentivity, soil hardiness, gravel content, carbon
content, nitrogen content, phosphate content, potassium content and acidity.

From the results of topographical analysis the damages in trees seemed to occur in the area faced
to the river or without windbreak against north wind. It was, therefore, thought that the micro-
climatic condition, mainly the prevailing severe and cold wind in winter which were brought through
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Matsuura River, might cause the water stress in trees and affected the tree growth. It could be said
that the prevailing wind in winter gives chronic damage more than soil condition to ornamental
plantation in coastal city and causes stress on growth,





