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THRTEIL)27:% < ORI S 4 L, ot FEOM T O\ EM: 25 BB S ¥ 212\ 7D,

HAETIEHEN AFBELO7 T, 74EY b FeYR, 1<V, RBREE SRR
OHEFROWH LR L T B0 5 b, BALHEAI FIBIZOWT, ZOMTHEOEEL M <
EL T L, FOIEFEENSL ISR 19 ORIZHE LT, WHREME OBIREHEL, HTHE
DOFEREN —FH BT IR L EHIER TH D Z L 2 DT %, 7z, THHOERAHDBERE
DY LB H B Z L2 B AT LT,

Dl EDOWFEE b L3R 273, FABALLRE® I SHOZERAR BRI OV THELT
D7z Tiebb, HENCOWTEDOROERER a, b, ¢ Bd 3 DTy L,

a Bl EMRA—FITEI L BB 0,

b Rl EMRAE DT IZHERIIZDO T B LD,

c R EMOFEAZE D D,

&L CEBMORBROERE Z Z AR, ZABDRETREE ORI DWW TR T /eLy,

D EIZEAPEHACH T OB REEH OIS B, ¥ FHOBRERAMIOTRILE L Tl H 22 & %
o, & LTHEESEIC L 2%HO LA 7 OEEY S, ZOHTHERD 5 DIZES Lz,

T RENE < HFEMC-D TURSEA E2EMHCMEE L, HHR TRV hh—Finic &>

TRESEDTHRTHIT 2 D, '
FYE XA RT I VX FIA )T XY TY cANESFAF Y )T AT I
RAZFVFT VT /TS ARSIV A AT )T FIIFI I,

W: WREEATE L MR T, P L TRHTE 728 F T LT BAREE LIBE SO

TFAGEMHEE, BHoBHEAEL 2,

IRV NFURVT AL Y TRT I ARGV T,



— 4 — WX PGS S 15 94 5

I ARZFGE, WFIRTEMNIICD I LI T MERLE THEA, WERL D SSITHEF 2
LTH T ERGET 2EIRDBER 2L, FORMIZ S BITHHE 2L THEAIT 5D D,
TRV FVIRE,
W ARZIER HTF R RIES LTS, e LcBET B L0,
EAVS « AUFRTFZE e aT v TS5 3V 5 Ly vy vy TSy
e ryrRY,

Vi BEABIZERE, NNEOXIRENB LD DD,
Ta)NFTSERE,

VDS 2Dz, T - IIRLIMRANEEIC % <, MENIEA AR, WELTERIIZ S W2 & %
LA L, ¥ & ORI & IR & DBt & b~z

F A IEEPIEEAREONIRICH DT, BAMEO TEHE 2 %MO Lo 7ol KERBIHRE > T
BIEEED, TOEIEO LT EEEDOREIZE b THRHIZE/RL T2 Z &2 HhiR%kE (Radicoid
type) # &I}, BURBWAORMMINIREZ IS 722,

Bilt, I« RESDIHORNE OBRN L WE T 2188 E LT iBHOYATUDOAIRER, AU B
RERY, AMLRDS DOFMARF, ZhIZEDTHEREY mass effect & L THEEWIZHIZ 2 Z LIZEN
L, HREPEOEAMNELHEL T, ThDDOEREORRY 8FUIHH L T ORRI DR B DO
BRBEIOEE B4 F23H 5 2 L # BT LI,

PlLED & 312, FHCEAREIIR OGNS, T O TR A M EHOME Ol & 8525 5
CENEMIZLIEWIZIEB NI ENTE 12

T7, THABOEAAH FTHO—MOAETIEE LTHY LFbNTELI LITFEHTNETH S,

BierHhin & CANNON'D (MDD LA 7o ik & BV BER 5 2 & 2380, RO
T I~WD 6 DORZHGT, TENIFED D7 —RAUZ L DTS B, HRTEE A% e %
W LA T - T E L THROBMARTE L7z £ LT, TEUIKAERMMNZS <, 2B % 725
L7223 0T EDRID S DI DRI S {105 Z & ik~ TW 2,

FRBEROWIN G, FHEE Pk~ ORI O BRO A & AET O BRRORNZ L O TWIH AL &
5 & L7,

PO TP BT 5 2 8122 0T, ZOME FROEYENLBIRE B I L TE 24
ThHo75, RIBOTEERTONTHD Lhics b, BEA ML OBRE B E Licboiziz, BT
WD LS IR ST Hivd,

HILF (3B E LB EE Lty e, 777, =V D 3 MBEHORELIZOWTHELITL,
ICHUOALET & DT, WOFHEIHHEA D D Z L H BT L1ze RADFFEE LIERFEIREL T2
FRRBUZDWT, gD LV TiE= Y ORRIEDEAS < TIEFIZIRS FTOY, —F, 27 TE2HEE
ETHUR L 7B T TFROREN ML MROE I PIIE D 2 L #HE L T 5,

Hasis®® 3 Pinus ponderosa (Z-o\~C, WitHAMETIIMAEL OO THIESL DL, o—-2E L
BETREL, A, KBTI T B 2 E B EEL .

MONCH® | 3Rbi CIIRE THE o3 L W QRO FEN L <, TIEDORBOE S L IBES D% XA
ICIRBROFEF AL T D EBRNTW 5B, BEMARIFZEIZIE LAITAKARP® > Scotch pine (Z-ouTd



BtA o o B e S m Gk — 5 —

R, MOORES D144 4 %o
OHETIE, BR®E7 7=y 20 16 MR B OMRL, NEOZ L, KOS LM LT
W AR L TRREUZ L D THROFEGED LA foh e % 2 & 8% L 1o

DENGLER" (3 HUHLVED = v HAHE T K OB AL TR OFES E b TEL 7Y, EiE s
ZERBEL TV D, JHIZOWT, HEDIET 7Y OPMROREL JIE L C, DENGLER kiR
BIEL, THARY DR ERMERT L 2BDT D, EFPL 7A=Y « 7 o<y ORMEORMEE
RENZ L 2% < FAEL T 5.

COMFZRORA LIESEHZ L DOTENT 22 EIZDWT, #EIY (Zx vy =Y -« F FeY OBRZH
DRGGIHIEDTOACBEAL, IR, W%, MO 3 DORUIR D Z L #idNT S,

PLED & S IZHERDIEER 5745 D L A+ 72 A OB IS VR DE AU IR L D Th EhhTKE
REALT 2 Z EAEBEZWISAZINTL B &, WROBERHHOLEE, MO & BRE
W2 & DL T THE 2 B2 LRk DTL 5,

hES™ 2 2%, b/ HORRADFHEL TV, b/ FOERTLERRL 4L, RO ENVHL
BLL, AFESHVELS, TETAERHE RN LR E S L THEEL TV I L&y, Fa—iiE
JEL DL 72 & ZARKDIERET DR OTE & ZATIIMOREN EbH TELS, KIFEHD L
FUHETIZFEN LI E2TEL T B,

DL RIDOMOMADFED LA to &, FBEIZ L 2EALE 2 AR IZH ~NTOO7e b O '
DIFER S 2, IEEHIEE XX, b/ FORZOHTEDRFRE N, AFIECEIHITHL, b
JRIBRNE Z AT B ERWIBANIL, A0H EHORE & DEEE A TN D,

A IO AR 7 ) OMZROFEFE T TIEZOWGTIIE L, KON K- 13 T,
WROFENE DO TUL, IWHEOHER L 73D & ZA TIHIREA L2 &2 W H 24T LT,

—J7, AIEORNL & AU X DHEROG RO L7z & OBIRIZ OV TUTEI 22 ¥, b/ FL 0
FRHIDO R ARDHRIFE 2 T OIFONNZ KR EBFH D & 2L T 5,

ZOft, RESSIN® (3 Pinno palustris (3HiktOWR A SHARMET, 00— 2T EDORRM 2
AHTHD & KT 52 L2, SCULLY, NORKET ¥ 77 = 7R+ 7 DM CHMADNNA L& *
HOTREIFMD H D72 L il XT B,

RIZE 3 FHHOBE OMBIZOWT,

BUSGEN® (ZIHEOHIZRAT IO L, SHBORO FH:OMHELH L, FRICKE® DA
HUBT 2 EHE DT, BN TOHTFHORAICN T 2802 ED 7,

Z D% 51 T Hannover o Munden PRE{AN Tid THE LTI MOREL L AEB L b 7 b,
7F, A2 7 OKFRW N R AR OER D &\ 5 BUED R S RSB E S TThh s, T4 D
W HILF® (347270 X Tdh b5 Wurzelstudien an Waldbdumen # #\ T\ 3,

ZO%, ORI OB B TOIIH T 2 EEOHE OB E & LIZHTEER XN, T
W, [ E OMEE QI R IR T 570D —20DM & L THIZEAERSNTE .

T, HEINRICH (3775 =Y RNDEHI T, 715 =Y OHMA RAUZE 2270 VO DBFR L Y
b, EAROHZRORIPUT & MRz 0720758 LT %,

Z DR & [ SCHULTZ, LAUNCHBAUGH, BISWELL® (34 FFDEADEEL, ZOREDH



-6 — MBI e 45 94 5

ICHEHT HHMORERICOCTHE L, EADREN WML ZATIEIETORNREL T AHES T TH
WL HLIRITIR Y, T D7l K ORI T B 2 L 2 PHE L TV B,

b LY FEEACTHRHANORZROBAZ IS I LicbDE LT, FABRICIUS®  23pfNIZ F L v F
RHELT, bL ¥ FORIOWHEA DK 6 & O35 2B LS/ IRIEIZ L TEEBRE 1TV, Mo
HARDBERWAL -2 L 200, THRRIZLDWEREML 7o dIZH ZO0BHETHDELT

Wao
DT TOUMEY'P k7R TR ATV, M TR ORI L, MIRMAEAZ LT 5 2 & % 1))
Bzl

#7-, STERIENS (1981) (3D k 5 bk COMZDOFAITHEA AR 2 LUiick 22T 32 e %
TR L 7o

BROFRED LAl EHb 54 D0Bl% & L T, PAVLYCHENKO - HARRINGTON™ |3 /E¥iz LD
THERITV, DEOBROREEA, P& EHTEDROPEIZL 2T, WlDL DL R Y, £72,4
TSN DT LMD TV D, YOCUM (193T) ) v T & b v Eoay DT, v Eoa¥DHo
Mz v TOWAREELHE, P7ETIIORMNS 35 BN AT, V¥ ITORIE M
IZFESELTWD P Eu 3 Y ORRO TN OAFEEL, WFLOBZROINIIS 27 T3 i | #1380
Bhte UL, PTEDITOROER LI LcHE, ) Y TORIZMENCES A L T ishD7- L
Iz b LA MT B L 5170270 TD L5 BRI S MR DO R DA & DFEHIZE DT
VB,

WEAVER & CLEMENTS'D (3EAREH IS X OVEMOMOT & TEER A 1A bl < g L Ti
WL, ZhbOHEOREEEH ST T 5, £OHX Plant competition (34 Th 5,

O Y B EM T OB S DT RN, OB RHEMNOME RS H 22 L 2B L.

X x|z LuNcz® (ZHOBATTFHRICREDZ <, EBITIZEHEIFIOREVS T LRk~
FEPE L Fey, V<Y ORTIRROFERN L IHEHFN, WErEE L COEREIO - LM TOL
BIY, REORSE L TTERTELIIF LV V5 LUNCZ OB EHAD TS, F 7B I O
ARG D—20dH BN Th D THHARNUIK L 725855 HEEAITIRT T B Lk~ T2,

DI ERZOEME, i oMEk, BE D3 DOMBUIOWTRNTE LA, ZH b ORI &N
IO ER T EHORE L DEBRIZOVCTIRENTELLDHE VDT, ZAIZDOWT 2, 3 5k~
& HMETIRHATISACENS T-REDE 2 piklE 3 & 3 2EMGKRTIIHEARTL CHV-HR,
ML%&%T%@%%E%%%Kéh,wL%®$E%Mﬂé&&thMTWO%ﬁéﬁTﬁ&ﬂ%i
LBRTE7,

IO S ENASEOREEHEL2bD L LT, STEGLICH™ 1Y) > =, F¥ 7 ¥ 4 FHOREHI D
WTHIRS, EEE, KGOS OMERFRIL E RN, RBOEXOFE M LITOES E—EDOBFRNH
B ERBSINT L, PICKERING™ (3370800 YHZ DLW THHAD R NI T 2 OB DOIL
REMOT, )y TROBGH 22.59, F it 28.6% REDMELELTD.

Z0f, HEINICHE® 1) ¥ T DiE & O FEDBIRE WIS A2 L 72§58, OSKAMP™ DY > TiZ-D
TG A 2 7 8 &, BT BRI &M LEBDIHRIZ DT ORISR EAd D,

hAE TR (1933) o) ¥ BT BE%, Al - S0 - HEPCD T Y, ARPOF Y LU



WAoo B LS5H Gk -7 —

2T AHIFYE, FoM, R - TR (1939), Jiia (1939), Ml (1939), PEk - A (1946), a4 -
B N (1946), Bk - AR (1949) R X o#isibirbh b,

MEBIFRTIZAE - BIH20 b F= VIO TORFSR, EEPOATHEH TO X FIZ DT e
HF O IE O FRE T~ MiFEORIZHEEN G D Z & 2B L2 D %o

I RRrRoELFB LD FE

BUSGEN'? (347« 7'F - =V - £ PV REDBADORREPEL L E, INHOWRHKOR
T AESY, BEICLOTRALDZERHY, TOMyOLIEHHE (Pfahlwurzel), ¥4 (Flach-
wurzel), (M (Herzwurzel) & L7z, $7sbhb, €3, v VIZRLAABROBETICHET DHEIROM
R, P ok 5K < HENRISHED B AR A PR, 7D & S IR JHFRIZ & < D)y - i
AL, F& LU THROICHERIBAL T2 D50 & 1T 720

BUHLER (1918) 3 Der Waldbau o> Bewurzelung 38 T M RO TEBEIT 541 T bR - 0B - (il (Trieb,
oder Langwurzel), wlyHi (Saug, oder Kurwurzel) &\ -3 E8is fV-TW 2,

ZODH, HILF® (ghve 75 - v VORZERANT, W2 EMORED e HIZRL T2 &
Z2 L NDHEHAD, HEkE L E L CHBERIZIL 2 DTV 2T, BERISE KW 0eiks X 2
BHEE LD EHZ, T RE R Stitzwurzel), Zh 223 T 2 HVHEROAR 2 8845 4R
(Zugwurzel), HFHOMHD %\ & ZAIZBAL TV 3 b O iR (Humuswarzel), ZORIZH
L TRy Ry &I L T2/ & i o (Humussaugwurzel) & L7c,

F72, VRIS RSN D LRFIA B REGZFGE L T 2ERROM £ Kk (Nebenpfahlwurzel)
EIFA TV Do

FRK) Tl CANNON'® Iy D R ORI F & FRME L 72k T, Bk - ikt (tap root),
(lateral root), FHd (main root) 7z &DFHE% AV THROMY #HYIL T2,

¥ 7z, WEAVER' 3 [@fk7 S5 /MK
MTORAREZIARL T2, ZOFTHIH
T B @ ML S T 7R,

MUNCH®®, DENGLER?" 7¢ &2k fk BUs-

GEN® DERIT L 724D THRFBRDIEREN 72 oy
Bir L T2,

bAETIEHIR?, gk (1932), Wi
e, Rl - B Fe X3 BUSGEN o

_ A: HUe B: gt C: oot D gt E: s
AP HEGRL 7 HILE OFRUZEOTRR Frogi G it He i (uAti) S-S0 £k

BN . A: stump B: tap root C: heart root D: flat
DERE LT 20 root E: pendant root F: cord root G: hair
W37 71 = RO DR DA T, root H: absorbing root S-S: surface of soil
SFFRD D THRKOCIET A FIEAR (Anker,  Fig. 1 2% - e/ % ~v ool (1g™ Xp)

. e A model root mixed with the root of Cryptmeria
odr Ablduter) *IFsisiz o EMLE LD japonica, Chamaecyparis obtusa and Pinus
THFHHI DT IZIET L T2 b D& il & densiflora.

L, SRLUMORISHIRGR & R T & BT TEIR & XHI L Ty 5,



— 8 — PREBISIr e 94 B

BLED & 5 7o MO &FRE Z Oz L TIERIC R @I ) 29 <, F 70 CHUITEREIC & 5 & F550
He PRI EI DT & B RS ERFRMIOF LY S 2 b, RROBINCRILE FR 2 L2EhD7,

E™ (23 LT HILF OpFHIZEDT, ZOEMEH—T HHICAF, b/ F, I VORDORE
SED Lo LT Figs 1 0k SITHERE R - 24 - RIR - AUl 4 DIZRAIL, ZMRE A
SR - ERO 8 iz, BIURERTR - HURD 2 212, FHRESERE ERO 2 DIZHHIL TEDRDE
DIZ DT  BF % L 7o

LaL, CONFMERCIERE Lnidss T, BHHZZEE L T2/ PR, & 2 WSRO
BN & ZADB N L T BKFCHET 2RWGIRG Y, ZOEHID TULD T—2—DdDRICETE 5
ZTHPLTOL ZEZELD T T AL,

F 72, FHLROR TS & DB B IR O VLT BRI RIZIED DT D b D, dh B\ ZARKR D BRI BRIRIZ 2y
L T30 EOBIORENARIEEYHHLTEW, Tihbb, B L TORROERIINS

TWBHZ LD Y, EREDEDIRE L TH<HE, ZOLIRFHIEENLELRTVEFEZ D,

WD L 312, FOMHED NIV IS NREATNIGE LT, WELNBATRWIROMBEL % 2
T, ZOBRIIGE B TE 52 5 Z 813 kOB L AZRILE R Z L4V,

FITC, ZOWRTIEIM A DERDTTEIZDOWTIE, EOMTHHIZHEL T2 HMA 5, KFTH
ET 5D EAKFAE (Horizontal root), T L TV2b &R TFH (Pendent root), RdHIZHEDTW
2 DR (Oblique root) & L THV, Z{LOZ AL DIEFEE HE YIS A T\ LRIkt
RJERE s E TRUBIZER DIT s\ 2 8T L7

L2 Lo KPR - T TR RHEAR &0 5 ERRE IR S Db TR TH DT £ORNSZbr bl £
ZT,INBDOFREE —HIIRNSIZ L DA E T 7 5 NI AROREZ TR TE B L 512 L7,

ZORDOR ST L D2HEGREIEARL I Pebin R ZRIRTIRE L L TR L 2L 785
7o, Wk BEHAVCLNTE s Tinbb, KREOITME 0.6em Kz, 0.56~1.0em % rh
B, 1.0em DEFKBELTXSLTEHY, —fICEF TREZAR T 2HFETIIZONT IS
CHWBRTEF

A 137 ) OWMOTE TR 0.5cm LIFT 204, 0.6~1.0cm 2 fij, 1.0~2.0cm 2 K#, 2.0cm
Bl EEdR e LTS LT,

F 7z, [EAMERBRFERD T 0.20m LUF &M, 0.2~2.0cm diflt, 0.2cm Ll E& KR
LT3

F T, AL R4 80~50 D EIAM 10 ZRIZDOWTE OB AL BB R E AR, 20
P& b O F EADNNZE ST % & Tabled 0 X 51272 0, (888 0.2~2.0cm DM DAL A LD BRI I
15 LTEbDTES, E70 E<EETDE, ZORBEORIIAICIZRO SO DS D% < &
FNAENDDH DI ENGDDOT, 1R 0.2~2.0 cin DR FHX 5 LT, HEF0.2cem LUF &N, 0.2~
0.5 em & oNight, 0.5~2.0 cin BB, Zom Dl EEARBEREXL, e 0.2cm LILEOKZ BT
LCARBEMRST &2 L7, .

F72, SEFTBEN/ L 52 WEAVER'® 0 CANNON'D 7% J < V7 iifld « 4R - iR &5 FHi
Fietat PEA E DA FCART 2 DIZHA BN, EARDPM E AR E IS NDFTETH Y, ERE
4 S EIR DT RRDER DN TN Y TOMDIREITE L o FRETH 2 LF 27D T, HEHORZE
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Cabd 2 EZIOT, TR - IR E WS FREE VB &l Lz,

N & &' FH &

WEE T, TIARDHRERIGCIRY WO 2 A E LD TRIETD Y, R EHN RSN BRI AT
EtodIZ, BRI LARERZEVACONTE 22 L3S ETli~728y, Wi, 2oRENRL D
& LT HILF® gl ke b s &,

PR RA T, TONMEORE - B4 - B8 - HE - MEOI2 Y L LN 0L, FIEE
WM DAL 2 30A L THHOMASIBEY L TEDONAFICESE DT TRIRL, ZOBRDELRS
R X - & RS - R DR E R L 0D, BEEMD < TET BT E AV

DS JiEE, BRAORERIEEORIASHEL, BICRRPEET 2 -DIERTH L2, &
AROMAEMILT, WOLEEZ YR L\ & S50 e 2 s d, Fofmicd b
DTRIIA N TH Do ZD7dIT, TOFEIFEN & 2R TE—RENTIEH E Y AlvHireh>
Too Fio, HROPHLIZE LD TREMMIEED L SIIHEZ LN TE

LA L, ZOBINESEAREOH T HOLP, EAME, Mg L TMEIN NS, TR
T, HELRT W HIZ L S HVBR TV 5,

WEAVER!D1 13 = D% k2 R LT #HORMEDH T HE #5701 Ly Fike, ThIZH
PDTETH BT FF— b3 €7 ki Al Tl EEBOIRIEII N I L 7R R O MEI I R 2 v 7zo

IO Y FHESERE U L\ & S TEICI Y 3 7o DICBR S JIET, AR 2 oR
UZBHEWCIEEMDT, ZO—HOMAS L& %L THROEHORRLFEEITIIRZTHTH S0

C OB ADH Y IR & & HIZERKEC BT 2 EOMERPREDRE TSN, LD
THEY WO N IHRILDS L DBEBIZEIFE SN, EEARIRE NI,

IFZ— b7 P, WhORTHEOS A Y M5 vt 7 FETH DT, WEAVER™ 211 <]
W 2~3 T, & 6~10ft Db Ly FEM L TRAERETZITI ADIERTLIFT~TD
WEZRFE LT, b L > FORMEIZEHLN/ABOR T OF HIRERF RS LA L GoHNEDL< Y,
H EESOREEME & & SITHITHOMGEZ b hbe TELE L LS L Lz LvL, TOHEL LY T
FET BUENZ L DT —3 F 7 — PN THHEDODAHRENH L <RV, M LMD & OBIRAIEL
KHBTED2772010, I F7— PADKEEICHT 2HTHOREZ H DO T oH0—fle Lo
BAE, #EREEM IR D T B

TORK, AIHED b LY FHRIEERNEEEEDOLR L L HIZVACAUREINZ A, HEsEEsh
7z $7gd>H, STOECHLER - KLUENDER (1938), THARP - CORNELIUS « MULLER (1940) 72 &3 b L
Y F ORI E R THRD THRRE W7D\ L SIZHEE S KB OWTHE L TWA25, Zhbok
IR D EMOWE XA B S 7Dl

LA L, BB/ SR R RS OFFEI2 1% soil-block washing methord 23k < ilviB 4, #o
BRiEE LT R MEZ, 2iEe & HIl—EDEWROBIRIYIVEY, Kk L TRRE 20
7 LT 7ARIED & EAUTREY OF, FRIREDTERERLE MDD EX 2 ¥ FANB 120D T 7 ) 2N
PRI EREITS . FERR TR L VDN TE Y, BUETIZZ OJC L2 TR Mo RE 2 1
HIENTED L 51227,
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PAVLYCHENKO™, TURNERY® |31l FIZok~7e b L v FHERUR LT, Pl i, 22, i
BROHDPERITS oIS, FLHEEZ X I Tbb, b LY FOMIBICEIEE OV TSI F
S—FEMEY, 20T FF— P ZECREMET BHETH DT, Z0Jjik T TURNER (& Pinus echinata
DRI DV TREEKRDITEN S 3ft DEZAICRE 4ft O LY FEEY, XD+ L v FORFEICHR
b IARDORIIHOA S & 5t F~, BEEPIOFRSATR—FE DU ST E 0T 2 MOWT i it 2
WTHEE DR E BT Do

ST Havis (1938) 4, 10~12 4g4: 0> peach tree DDA D L A& T 2 ke LT, Kl
nh Aft B TAIZEX 12/t 1 25 ft, BXEROWINC RO N e pETORIIZ LY F
RV, ZOIC 1t ZEicHE20E, ZORBDORAOEICHb N RS EEGNZ 0~0.10m,
0.3~0.5¢m, 0.5~1cm, 1~2cm, 2~8cm, 3~4em, dem Ll 0D TEBRESIZXKS LTHESY L TW5,

F 7>, fF YEATMAN!'"" 3 HA % 5=, Scots pine, Sitoka Spruce, Logepole pine 7¢ ¥ AT
KT R O T IO 257002, 7 F 5 — b ORI EMARDEAICHS 20, BE 15/t
h 2/t oLy FEEG, ZoWmE L ZLEE&TRMLT, ToRcElibi 2RO EL W
L, SLHRCEITEC & DIRODAIDMEXHE /I L T2,

WEYD 3 FEikAe Tk AV, REENFRIC B MO S L 2R iR, WHliBED S Aid Laie
DO L D THIRERCHIUC L 2BRDOENH D Z LRI HUIL T B,

BlEDFBEEIEARDERE IR & 2 FE TIEHBHIMEEIZ, 22D/ GIORE i TR BINE DD 537
PHBZENTE Do Lo L, FHIREM S MHREITZEW S AT B2 LIXTE 3235, WROKFW
IO EEHACET BT ERTGTALL, HD, BlIDL D0 L2 TEPROFHNEAT 2R
23 %o

LaLl, ZabOREGBHRYHOJIEEE —FIZL, P Y FORIBRELTHILIZEIDOTRAME
W5z enTE B,

REORRDFETITE L L TEXZ L 2E/HENBEHR SN 7:7201Z, OSKANP & BoGERs (1932),
KIFT® « HHD « ARD A SIE AR B L L L T—FOWHPII AT L T 2 E X I LD THE T
DHEFFIZEHL T3,

ZOFHEIONT, WE, ZOUFLVARNOREEHF S L, KiNLT > DRRPET, Bks HAF
HIEAY 1m, 2m, 3m & 1lm FECFLLMEREIL, BCIEILED 30em Z &L, &
oW TIREMAENZERIE L T, BE, KR, FiR, M, HIRIC ) TRERLL T 2.

BREE, BB L S FEN—IACORTELD, NS RERMCEELTHZ &
REHIE Lo ZORAETIE, EHIHEERRE D20, HBEWESICHENTET, 1 oRWEREDT
5 U FHHOROER L R E R 2 HiEE AV 212 L7

FHATEL L T/ XF R I-FYF-HT 5 VT AV ITREBETO ML Y F R0 THA, D7z
TR U BRI BT RRDEERH A D L 7Bl T2 Z & & fEn Db, £7, ik
OB IEH IAEA KT BT LT M -4 S iist e £ 2 /-, kb 50em i & ZAICR
& 2m, 1 lm, EXEHABRbIWEL D TOESIZ ML Y FEREL, O L ¥ FOmKHEIIZ 10
em? DT FT— b EDKY, TOIFT— bIEIEFT43=-T05~1.0cm DXL H Ligat
B, Bt 0.2cm L EDOKIDREFNUTORSOABOE X LR Lice 20 10em? D3 F7—1t
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1 HAvis R YEATMAN 234707 & SIZRVEMEZ O St $¥2: LV DT, b L > FUFHROF JiA
SEHEORABCNAD 2 ¥ 5 — P ERUIHATZET, 7 ¥ 5 — b IHKBE X € THE L7 (Phot. 19),
10x10em D/va ¥ 5 — b EFV7eDiL, 785 XSBOFHONE L HFIZT 270, FAEIBELT
40~50 SEADMIARTIZIRK D 50em Hiih 2 L BE 10em M EOBREIHE VWD T, 20 10x10
em DA VT~ EJIVBZ Ll (ZORK2S B0em D& Z A0S A BEELV5),
F7e, kD 160 cm Hidse b Ly FEIE (B WiE &\~ 5 ) OROFREEE S Mk ITETHEL,
HIEHE & BIROADOMD O Lz, W0kl efET 8 E L
FLYFORXIE 2m 2IEECL, ZACE D TERES L DEEITORA, ZhF72¥ - %
IHOEE 10m DLy FTOREET, k4 30~50 4, HE 30~40cm DOELKTIIHEEKA S 50 cm
Hitcl ZAT, 2m DL Y FEAD EZTD 80~902 DA ZOWIIIZE LN D Z &pthh Dl
Thdo PLrFDige 1m & LeDEEDREND, 1A 1m DETHESA Im MO v T
BHD I LIIEENE DO TREETHY, oLy Fole 1m LT3 80 L2081 S

1 AHDT 1m iz L7
(AOT L7 Table 1. #HROZ 20 H bb Link

EZIZIZ~NT, Y¥~IL, Jax¥), BIE Density of fine root.
S ER IV, TR 0.2em Y EoMOBEE 0 Mifiogx -
Index of fine Frequency
i/ ¥R TR, __roots | i —
M2 10em? o/h2 T35 - oKD
W 500 2 KRB0 7 (U TR 0.2 5 B0~ 10022 1L %2 TH L FA LTV 3,
Fine root are distributed on the area
emB EDWE KB ES) LHME (BEE0.2 o of 80~100g of a 10x10cm quadrat.
em LUF ORI 2 AR &V 5) Doy fildig S - 60~80%
DAMMTNEINZ T N3H 0, FHIRIRE % 3 40~60%
KEA ff&iﬁéﬂ?%ﬁ@iﬂﬂ'ﬂf&&%ﬂ&% LT 2 20~40%
W BHMBIZ DWW TS, R EDSH RS A 1 + ~2025
T B RE ET - NN TEAELTG D
T BRENDHDEZZ DN, LaL, + Only s few fine root

BOZ I EHBIIAKREIBEITEDLTZ L
ZELOTEEALVDT, SLEEWTITR225, 10em? 0 F5— b2 dRICLT, #HEMORE
PHEOR A 2T HEFRb T O L H U kT Table 1 OBEIZ L D THIBOS X% 6 DD
B TRIE Lo ZO%E, WEICHbOALEE 0.2em L LD XERBOZE / FZATHEL, Zh
2B L7zb DI & L THE LD TR E2 1 X vz HbbEhTwa,

DEIZ, WZBT 2MOFHOMINE YD, BOESEDOELEL L, i, HTHIZHTBEDOW
ACAHIBREBEST DD L Y FO A KA SEROBET F TOLELMEV ¥ 54— 22
y e HCTIRET S L SITFERL TH L, SR L2 RMORROTEES FIIZRIR L, Hbh¥T
TGk &7,

WRDELELRRT 258, WHENALTNTORBIIE ENAV-OT, ROMME & 52 TERBIC
DWTDHREFT 2 Z &I L1,

DOE, FHIRFELTDROMS, EROG, HED LT, e, FE, L ROREOMG &
KX 15 EEMOEINUZ DN TOBE LB L 720

MLEDITEIIIARCKE T D &<, 2D, HARADETOREBTHNZZ LN TEDZDOTHMZILE
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OO THERTH S,

BRI S L 22D, BHRIIC OV T TE B4 X0 Ml < 00k Lize Mo 4l S,
WAMER 8037 ) 7 A—5 —& TR L, W0 K S 3S 20 em {57 O WIRR (22T
SEHEH D LN SN S B T D7 & T A DR HMIZ OV THIE L, T L TREBURDOR X &
L7z

EBOBHPCTETRPFHIROAS & LT, W LARS2H O TRULb O i b kD & 2512
BIDEETH D,

vV £ 3

METRROFEL T D OB O — 205 TH O T, —fH TR DR S idihHk D 2~3m
DEIZHY, LEOHFHRED BN LD TE WA 2, FEMOh TRITFNZDH 2 DI LI
U 40~50 em 12 R DBIHUK LK LAHERE L, FDOTFIZ\V 3ok Bk &I D R0 KK
LA T THEL T2, ZOBH O — AL BRI L, BX 0.5~8m (ZiEl, LN
Frilt DR F 20 XM & O THAL MO RICRESIZDOD T B TH 5,

L EERFIDIRIEIZE P L FTLZPHAL, M <R L 724, 2D OFTHIEAIZ L0 &
IAHEFENEIANDY, FREELL

0 20 40 60 80 100 %
S R W W.max A.min THE L 7B THTF K2 3R IC & &
stz me ZHHidBDO T ML WL OESIC L
DT 3RIZH, REDHEHIRH D
R~ K T, Hhonc b0 ITK, #TFk
DENLDEIEE Lo Vg, B0
g&gg///////%] | |30 - POREZFE LTS b L > F 2RI

s B D ERD L 511D

F—=Y, F4FtUu=y, VY¥I=

SSRG LA A T

av, Avyy vk, VA L/ F,

m//////// //Ajlzoo BT, YIAY, vIvaiy, 4

FAHY, AXYT, TH. AXTT,

S R f2¥ S, TR %, A4EY, T

Ty, TN, NIRRT, TA

W////////////AI |290 AHYT, kv F, kE S F, b

Max Water capacity ~ Water of fresh soil F, AVT, zyva, FYE, bMF
j @t Solid BABKE P77 HFRESAITE Vo, FawE, 70,
# Root [] BM&SRE Min Aa capacity WZ: £3, RFIA4, w7554, &

Fig. 2A  £#fiofi WK, 3 2PiTF#H)
Relation contents of solid, water, and air
on the plot. (average 3 plots) =N, IVE, TAYAITYZDO

D, ADEY, TAXY, L7 %, F
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EYES
nx:
PEARORNT THIXIZH Y, TTHEX
IZOWTYZHY, FYFEECDIT
FDMDIEREL oy A5 & T il J4E L7z
LA, FlHEOWENGHET L L b #
Hlicrzh, ZOWMROHWE T DR
EDOHENZ T\ TR O KA L

THZ2TH I A DDT, 1,
DX OFEIZ DWW THER LTV, X
O EZ L LTIRY £,

7 XX,
/%,

aIF 7,

Ny Fg

MEROIEXRITT O/ b L v F T LI HEOTEH Y THIE L2,

ZENEZVDT,

IX: [BtokneZAh

oy A5 (Hifk) 13 _
W/}’// /::W ntax min l?n
/////////// 3 50 §

Fig. 2B +#iozfie (MK, 2 »BiFH)
Relation contents of solid, water and air on

the plot. (average value of two plots)

WU X9 7eliifin’ % <, HFATEET

—IG L THER O E e DIZOWTERTH 2 22 L,

Agt 2~3cm, HLUBS i & 535D o
10 20~30cm, KNz EEs, AL E TS, ¢t
Wit, ¥ W, R,
Ip: 20~30cm, JEKiZ &, AEEYS TS, 1Lp:
Wit, W&, 8, IKEfM,
a: 20~30cm, JBEHUZZ L\ AEEEZEET, n:
Wi, WE, W, i, frhf"@s w:
Jip: 60~80cm, mﬁi'ltit, AR SES, 4
g, LD [-:1<i1kk
nX: LdoFEw-eZ s
Ay 2~3cm, HUSE K & 36 S5 D 8,
Lyt 20~30cem, GhZwds, AEEEEGET, 14
wit, % 0, R gt
Ig: 20~30cm, I5Hi% &1, ABEEZ XS, s
WA, W, N, R, v:
Io: 20~30cm, U, 4, Nifa,
Ip: 90~100 cm, 5K, AEEESES, Wik,
mE: #HFAROGE S
Ay 1~2cm,  HUEHi & HEDE, Ie:
Lyt 15~20cem, JGERSIZE s, Ziﬁ%é’ﬁif,
M, Hit, B s
Ip: 60~T0cin, JiSkia i, ik, z'u', Wi,
i, G:
F 7o IEPRIRUMN AN T OALR,  f RAEKaL,  flrVE < (&

DE3T7%

%, i, #FHEE,

Wiz L, A &HEY, 0
A, W, HiE, M

20~30 em, JFkiZ L, AEEAET, i
4, KE@, 2%,

30~40 cm,

2~5cm, L DEERU, IRV

BOF K, W, B L,
M, 77 AL TS,
thno

10~20cm, Hifi-]-, @k, @,

10~15cm, %, Mﬁﬁ@n
2~3cm, i L e DEER M, FEEIZ IV .
B S L, 7744[:L'C\«‘®,

EUSE

20~30em, KR ETe, W,
ASCNS
DR, B,
77 4 8.

e, i,

10~15 cm, > IR 1§k

L7e ¥ R RN T 284 T ok e Fig. 2
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(1) Abies firma Sikn. et Zucc. ' 2
FEEARIE 1dm, HIEEE 28om, Ki4f 36 4 (Profile, Fig. 3, Phot. 1.2 3),
MOERILEG, W<, BEOESITEGILZFERE LRV DSl ik & b o
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Fig.3 = 1 o ft %
Root system of Abies firma. (H. 14m, D. B. H. 28 ¢m, 36 years.)
Long and large pendent roots are developed into Gley soil through
the compact soil depth 150~200 ¢m.
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L {4 notes
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DA D5 Root distribution of Abies firma.
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Fine root distribution of Abies firma.
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= DR LI 2 D TR i § 2K AR & MR B T T 3 2 AR O TE FHUZ LD TH R
ST HNDo

B D 2 KOKCTEFHAFGET 5, ZoM; T Fig. 3 ok 5 2iliiie, #RCET LT K
X 330em T#%T B,

VE, ZORCHETFHRIZOWTES PN ZO TR & ME L TAHD EROED L 512700, K 100cm
F TR TN H 225, ZHUEELS RS EiTRid % Vb, BEHRCREET L
EDE,

ANCGIETHROFE LT & oMif
The relation between the depth and diameter of a big pendent root.

oo | r f I }
Depth (em) i 30 | 50 80 i 100 | 150 200 | 300
| T |
I%iamg? (emy | 14 ' 8 6 ' 3 l 2 1.5 \ 1
i i |

DEZ, MFBROFED Lok BB e, & 100em T 6 &, 150cm T 8 &, 200em T 9 K&
MEHREE < 72 BUT LIz D THMREAT LSS 70 Bo 72, BEES 50~100 e oD iy 448 A0k 7 &
IATERBHAE DD TH RV, T EOES O HHEIE T 2w 28 i oh s,
MTFHE S 5 LT 2~3 em OUHROMIT Fig. 3 0 X SIZHEIZABAE D THIRZAZDTRET L
W& 250 em (FE TIEANE AR b hre. 70, TOFBOL O NS iiliAga% <, FoXkEbE
RHY, #e AL NN TE S, FTROSIFIHETTIEE 0.83~0.4 cm BIE DECRDHINHUZ 2y
I L CTHRDO TS0, —HiZb TR D EMICIEAT D T B REOFNTADTHLE L, —BIdit#oEs2 5
LTTFDY T 4 HHIZBA LT 5,

EDOKCTETFROMUZ, FHHRLAKTRNALRET 2R TMRAD 520 TR OBIRT oL D7,

F7o, X S0cem LILEDEXT, EFRPLMEM 55 KT 2MREB|EICRAT 2T, TFREMLD
BanZ\, T b O FHUTEHZ UKD JHRIZ % < B 2MAARRD B 7.

PRI TRO LA SIS 02% L, o0 TIRCFHIE DU TV %, ZhHORHEIRD T TR
LRI AT E b Th i,

IR ORI AR . EEITHAI L ORI 1L KRR & 70 D B 2%\, F O8I B
40~50cm THoT, ZHMUEDFES TIX EFITHINT 20 DIZED DALV e AFRITEADK DD
L, Zhobykd 2 2~ em FUE DR 0 — ZIROBUZ L D TR ST B h b, BkDR <L T
Iz U7z v — ZARDACTAUE EJFEE WK HGE U T ITIET Do 72, TORTMD B 550 Lo MEAR

BTN AR %o o
The relation between number of roots and diameter.

e e AR R o opE R A

o Small size Medium size Large size =t
Diameter |- I ’ [ 5. O TStal

(em) 0.2 ' 03 | 04 0.5 [0.5~1.01.0~2.02.0~5.0 ]1oo<
R ‘ i S
Number , 113 ’ 44 ’ 9 5 16 ' 3 I 1 ' 199
of roots ‘ : i

o, | sz . 22 ’ 5 ’ 3 8 ! 4! 2 | 1 ' } 102
. | ! -
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R E IS HAR O A E B, RCROF &7 LT %o AR ML 35°~40° THUR, 7D
SHIZ T 2 2 e 1% (Phot. 2),

Wit T OAMOALIE 1964T, 035 b/ MERA 87 22, hifiR 12 25, KRR 3 %2 THDrz.

T e REEIR & DA BRI RO TV B0

DE, ARORFEOESIZLZRIDO Lok B2 L, BRAYMHFL0~10em T612 T, KiR
DONELLEAES 0~10em DRNIZED STz, Fre, ES 0~30em (21 8625 T, KM DK HIE
X 0~30em DRNZHEET DTV B Z Epihhndlz, BEX 40em »LZR I LT 2% LTI 5H, §
X 150~200 em 123\ T T 96 OHHAR SN, ERME L TOEBYIHLAThHD, BRYHBESIZ
200em TahHDoro

Box oK MR, MR 5o R
The relation between the depth and number of big and fine roots.

1100 [150 [200 | &

= ‘, § : = T—Tg 7v,;7 — v‘ - |*
| Depth (omy | 0] 20 9040130 6070 a0 |90 100 e T 000l motal
N - Ll 2] 21 ‘ Lo
% 4 [Number of roots'? ; 34|16 4 K 199
: R N e A e R T R e
Big root % 61 178 2 “ L 1 ‘ L4 7 102
" WROZIOWE o1 | 15| s 11 | 1 1+ | | 1 e
g Indexoffieroot 7' 101 2 1L oz
sheroot o miey s || %

KIZHURDZ S DIRIAENE 92 T, 20 1727 RS 0~10em DRIZH Y, 932 7iEX 0~20 cm
O L Tl ieo

Bl & SZBERMT, A TRVCETRAFET 21 00b 5T, KR, AROREHTE DIZERIC
Sind, BB, BHIES 0~10 em ORUCEELBEA SRS hc, To & 5 2, 3 ol
PR L DD ) — R EE TH 2 Z &b h D7,

KAR & HUARDBIEL, TRHOFHD Lhvic L FEHIES 0~10cm (& 10022, 10~20cm 1 85695 T
% BE 30em LT TRAZI L mDTw5S, F72, TOHbAN SN TEL M2 bR
WHEED 3 % (Profile 1), WIHIIZRA N H T BHADESIE 200cm ThH Do

FE oA B & A K
The relation between the depth and frequency.
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160[ 170

i i ' | : '
Depth 30 ’ 40 ‘ 50 60 70 80 90 100’110 120. 130‘ 140 150 180 | 190|200

[
(em) | | N
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|10 20
|

Frequ- |
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H;l

| |

B rimicokidg 98 AT, A KD 49 2% ThDre ZHEEIFNZIRZ L, %X 0~10cm 7
6292, 0~30cmiz8L 2 HihY, A Wik LI LERTONEAZHDOTRENT LDt -
DI DA NN 89 22, rFEiRAT 11 22 T, AW & 0 b/ IMEBROE &2 h T HIT S\,
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(2) Pinus densiflora Sien. et Zucc. 7 H =V

PIHARITEE 14m, Sk 26em, #4 45 4= (Profiles 2, Fig. 4, Phot. 4),

ROEFZITHE T, BHEZO & 51T 7 JdFEE Lis\ o VNS0l R e D TR # 5 % .

ZOBRFEE 3 LR SRR OIE F RS TET BB TTH Do Tibb, Mk
LIEE 20em 0L ZAHT, FEN 20em OARCIETRATEE L TRARES 290 0m (IZEL T2, 20
TETRULE EITAAT & S ITRCHIRT, SIS HHRO R AR A ) 3 2 M5 B3 & > T
i, L 2Tl Th b,

Distance

“wpdag

Fig.4 7 » = v o & %
Root system of pinus densiflora. (H. 14cm, D.B. H. 26 cm, 45 years.)
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WE, ZOKGCTETFTHIZOWT, BOISDODEXZ LIZEOMERINEST 3 &, FE T0em TREE 1dem,
100em < 1lem, 200em < 8.5em, 250cm T 0.3~0.5¢em T, FEX 150em [ENBEZHNL 725
{EIIAT5 2 hibhice

FHLAVCHGE LT, Fig. 4 0k 3ciES U0em (5 T—Eoilk Lcmainix 200em Th/:
ROBAG L TWb, ZOFEROEANFIDE AT ELDTAL, ZODIZHEORFHIZ
Foig LR T 21200, FHICIESATRA L, EEHimiIk - LB 72 28212 < 825
Ehie TOEX100~200cm D13 & 2 ATl  hEHUITMANZ L L, DT 2 0ddE
DOWEDEUZ L DT, HUTKNEZALHINE A ENTET, HIUITIEDOEIZ

T TFRONIILE < DD L, Pl ez > TREDOR NN THEEL T 5, £
O—IMPIMPOFEZ L TY 7 4 THOFTD I<KBALTHY, BIRSE S HTW2 Z &tk B

=X (A
BLED, HEHALTHERET 2 KO TROIENITKV K TR SRS HTEFE 5~8em D 2EKDTT

BB Do ZO1LRLEIUZOV TRAESHRIZETHEL, IPES 150em D& ZATIHHMDOT
Bo INHOTETEDHAR RIS &5 TR S H2 ARG TIREFAL Th b

ZOIETROUTOFED Lok o &, B b0 TY, B ST VEMET, HES TR
FTLTEY, ROETRIIELS 2512 L2 TRUSIIK e B MiMAidh o SO Y HEE%T 5 &
.lLQ&%ﬁ‘EE@TLK%%J 78 EFRT TR KT, i3 3 & ZUiin i B HiMAH 3, Thbb, |
RONEKERZ S EEOMXIZKRE L A bh, MK BB LD TEDLIEDE DEHAKRE
(72T 20T, REREFEOMETHUS ECAIIEOBMEZI LT VL5 THD, 20D 5FRD
72T, RO T AU O 448 TN E AL ST, BUSin D CTHERICEA L TE Y, #1
WIETFRTIZZDORSIDEETRTTEDT, HICTEFRE KRR TARE TEABBINI S FED L)
RigDo T %, ZOHMAETFROBAFEEZ LEBTELOTREL, FETTELOTEY, /2, W
ERENSHLT 2 &, FEHOBECFIEDO L ZATIE—EOHR L5 Z &3k B h, —FoMX
DLEEPTIEZOBTROK I BIHFRARE XD TL 2D T h e g s his,
BLEDK W T E AR S 2 2 A0 T ROETIEHHROE T ATDH 5 7% T ORI 4754,
FIFED T,

PR & Z A ORHEHRUIAR DT < TIEZ QU2 TN L TRTFHE /8D Z & 238028, R
FIRIZARL U TRTFR & 2D THUZHE AT DT B T &A%,

HRA S B ARTFERIITIR T~10cm DR B D &, 2~3em DHNND D &3 245, KV KTARIE—#212
e KRB OFIEA D70 < TLREWIZAIK 722 TR OUT, MkkE L& UTTHIRIZHS DT B,

B N AR o Tk
The relation between number of roots and diameter.

T BN R S 1’”’
Small size Mediam size Lal:gei size | =
OJ@m# 0.3 ‘ 0.4 0.5 05~1d10~2020 5d5olodloo<1 Total
% B N E—
Number 71 15 12 3 9 4 ‘ 2 1 117
of roots L 7’7 b A\iA - "‘7”7
9% 61 12 | 1o‘ s 8| sl sl 1 101
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o — 7RO E IS A HRZ BT L TRET %0
AR EFRBIZZ <, FIEDIZHIET D0 BBURIZ EIFHETIE 0.4~0.6mm Db DA%\ 73, LKy
DECEENE AT, EFEEL Y H AL DT 08~1.0mm DY DA% EHEINI,
Wi TOABREE 11T KT, 2035 bR 8627, hifhil 1192, KM 4% THhot,
Z R 80922 13EE 0~40cm DIizd Y, FRED NI EFIZZ V2 E a0k F72,
REHUTZEE B0 em BIF T RO bhish D7,
WE, ZhSDYBRERKREIZOWCTRIINIR D EREDO X 512700, X 0~10cm 2K

TRox ORI, MM 5 A R
The relation between the depth and number of big and fine roots.

T T 00100 J150 200 | #

| k
' Depth (_Cm> | 10 ‘ 20 | 30 | 40 50 60 70 ’ 80 | % 1000 50200 <950 Total
N | | |
. okt 7 151510 5| o] 5[ 4] 2| [0l 7 |
Big root % 23§14i12}17i4 5| 4 3'2 9[ 6| ’ 99
WKL D% 5 IRk ‘F I S T T R R e e
i 4 [Index of fine root 12 ] 6_ 4"6 772ﬂ 1 - 1_ L 32_
Fine root % 3819 13 19 6! 3 3 101

JE T 4otk o> 2325,0~400m 1= 6625 A137 LTk Y, HEX b0em Ll L TdAIZ@E P LT4% 1272 T 5%,
D% X DAL 32 T, BASHFIZES 0~10cem T 8825 T, KBEHOWLE L Y bIHERIZ
T 1525 B L DHMHRD BNz FMMIZHES 0~40cm (2 892 7 5% LTV, AMfkrvd 234

L EMEIZ TN TN D Z EAthd D7z,

B )= A0 8 BE 45 M X
The relation between the depth and frequency.

'
100 110 120 130 140‘150'160‘170\180 190

!

80‘40‘50 60‘70 80 90

1

Depth | 10 ] 20
i S S

- B
m OB | | % i ‘
Freqtlgncvl‘IOO\éS'SOrlO 315 15 1510 5 15.10 20 20\20\ 5 5‘ o) 5
(2 P!
BRI RS 190 em £ TBRDH BN, HE 0~100m 1310028 T, #x 20em LUF Tdauz@d
LTwde UL, W& 110~150cm (23 10~20 22 D4y #358HEE L GED Bhi,
B Wrmioo KIREGE A Wi 3025 T, TOKRENE EERYEET S0~ TIROKFRTHOT, &

S B0em LIT Tz & A EaHinishienorc.

| |

(3) Pinus Thunbergii PARLAT. A= a4

FHMARIL RS 15m, et 26 em, #it4 40 4 (Profile 3, Fig. 5, Phot. 5)

BORKIIFEOT, 2REL, 7o ZMTEEHRC 2 > THFHES 5,

7 A= ERBUCRWTETRIZ LD THRHEOT B RT, Bk OB TICHET 2R THITHIRT, =
DRXITES 20em < 1dem, 50em T 1lem, 100em T Tem, 160em T 83~4dem L7V, FkiE
ik 230 em ISE LT D, —T oy A b7, HITH DAL FEE 100 em {1525 ZUZAIK 7o 51
W2id %o Fiz, HS 80~100 cm D20 LET, HEE 4~b em DEAROFHIAR & KP4 15
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LT ACPHUEEE 100 em (SR EHE L, AHHBR TSRS Tl L TR FIRE 22T 30 20X
VIR RDIESILAED Y & MRS E < O DEIITSIE LT, BV 0B EIZ O TREL TS,
BE 100em M ETHd IR TIRE R2BE5% <, REERUBET 5 3 DIEb 7V, THBD
NI 2 B

DRI IROZ AN R AR AT A 5 AT LR 0.5~1.0 em DANKEADTEFRA TS, L
2L, —UCEDORSIIEL, BNZH DI FadIl, T/ %, 47/ X LICRBND L5 BIRDs
WD BRI,

FHEBUEI—RBUZ D700 23, EORSBULT T8l L TR TR & 72D T2,

k2 & B AR 5~10 om DK\ D & 2~8em Do — 7KDY Dpidh B [ 5~10cm 0
ACTRFEHD EROLT < THAD 2~8om D 0 — ZROAKTFAZ 50 LT, HkkA B =M K TR & &
DI LR E AR CHE LT B0 Zhb 0w — ZIROKFMA: B4 U 7o MR LI LT G
THIRE DT 2 DA%, e THHES 40em D& ZADKFEMT LM LTHEX 20em 1251,
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Fig.6 7 »n =~ v o & %
Root system of Pinus Thunbergii. (H. 15m, D.B. H. 25 ¢m, 40 years.)
Large pendent root are developed reached to the depth 280 cin
through the compact soil.



B o # oo I e 5 Gl

Length of trench

0
1.0 05
2',0m 1[-5 | | Y
. o oQ . .
.o . 'x O’O * %5 0 0.: . s . .
* o . . ove
T . 5 . 2% O
oF x . .
. . o o
: Oo x x x
o ¥ i
5 * ¥
* x h Los
¥ o] . o] x x
e)
0] . =
. o 2
o
ng o © 10
(OIS L
[} O o
.
[¢)
- 1.5m
.o I
.
o .
e
.
Profile 8. 2 v ~ v o A © 5% T
Root distribution of Pinus Thunbergii.
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Fine root distribution of Pinus Thunbergis.
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AR LD TRET D 0O0MED BN, ZDE ST, TTFROPRZNEZAHTHUE Lz - &
BETHHRD DEENDIZ L2 T LML, iR IZHEF > TL 24A0 3 2 ndibh i LEfoo —
TIRDHE WM TS, L <HBYT 525, HEASOLO T FEHOD DN T TV M
EFE BT OWTR BT 2%\ A, T TFROGE T H MM OMEIROFEE & DIz X <H%E
THIENTE,

Z B DI D < BRI TR 0.4~0.6mm D DA B\ A5, HTFAIGIWEEY & 2 ADL DK

YI,-

fk..

T, 0.8~1.0mm DA% < BIEINIH0
B AR &Koo R
The relation between number of roots and diameter.
o t ) TN T E’wﬁ T T om om0
Small size !' Medium size ~_Large size [
f— B — —
0.2 2(em) 0.3 | 0.4 0.5 0.5~1. 0'1 0~2.02.0~5. 0'5 -0 2o, o\ 10.0< | Total
Number l 70 15 | 6 3 9 10 | 3 | 116
of roots L \7 - e o R e o
2 60 13 5 3 8 9 t 3 101

Wi DARMOA LN 116 AT, IR 8l 22, REERL 1796, REEIR 32 Tahofo DEHRI L

BB 0~20cm DINZRHISTIN S <, 0 804 7D BTz,

COESIZE DEBDOGH LRI OVWTARD &, ks Hx10~20cm ¢ 292

S Tar D7z

B HEE 0~10em (x 2824 T 0~20cm DOINZ BT )i hd T b Dre DX 51 LA
B 0~20 e DIPNZA ORI O & BB T D74, —HEES 100~150em DOEEIFIZH H
1% < DD BTz
I OA0 A R, M oo E
The relation between the depth and number of big and fine roots.
T — T 100 150 200 | &
‘ Depth (cm) ' 10} 20 |730 40 i 50 | 60 i 70 | &0 \ % | IOO‘ 150,~200~250, Total
[i - ié)/( T
4 MNumber of oots 2 (%] 91 180 i I R L A
Big root ‘ A 28|29 8| 1 ’ 3| 1| 7] 9| 9 101
0% X OIEE o0 | 10 | A | T I N T
s 4 |lndex of fineroot 2 | 16 if ,*r ,2‘, I | ¥
Fine root % 51026 8111 | 5 [ } 101
HED % X DIEHREFNE 3 T, TD 612 X 0~10cm 1241, 0~20 cm 2k TT25 HERD BT,

Tebb, KIBOSM L Y DD Iy A EHREHT R0

S DEKRESIE 60em THDO7,

E I

P g B B OBE 5 A &
The relation between the depth and frequency.

- .

100’110 120’

[

130 140‘

|
150 160‘170’

2T B I Enbhbd, ZOMBOREED

P

|

Depth 10 20 30 40 50 160 70 80 90 ‘ 180' 190
(em) 7 . ) B B ) s 7‘
BB I | Lo | ‘ R

75 25 10 5 10'15 10 5 30 35‘45‘25 1015 5\5’10 5

Frequency 95
NGO

|
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HUEHLO =Y R E [HICHS 0~20em T B~95 2 T B 27, ZTh M EDES TRATHIEA
LI LirL, TONMIESNCH 22 E D TH MR DA, HEE 1200m Cix 455 D5 Ainti
HEN, B EZRRDESIE 190em TH 27,

B i OARENE 14 KCTEhOTHRL, A WEO 127 Thot, ZORMIIATHETES
20 cm DINIZED BTz

(4) Pinus parviflora Siep. et Zucc. EXa=y

PFARAUTES S Sm, Mygitift 8cem, K4 30 4 (Profile 4, Fig. 6, Phot. 6),

MDEILIREEAT, PR, THrwyer oy RIS BRI THTF% b 5,

Mk BT 12 em FIEO KGR TFHRAEE L TRAEX 140em 123 2, BFTRET 71wy o
7V DI FREFEICHIRZDTRT LTHY, ©OASIE#E 20cm T 10em, 50cm T 6com T,

THE Wom THELTEHY, HRIZZIDEZSAL AL /e DTHES 80em T 25em 1272 DT

Distance

Fig. 6 v 2 = v ot %
Root system of Pinus parviflora. (H. 5m, D.B.H. 8cm, 30 years)

Horizontal and pendent roots are developed very well.

W5 ETFEOAILIERE 0.2~0.4dem D% O PEBUZE L TR Do TN SAET 2 40T, KF
7 LIZRHER & 722 b D7, REBDVRTIRE/RD A5 & FITHES 30~400m 5555 3~4em
FEEDFEWRA DT Do TOIMMIRE TR E RO THE 80~100cm 124 L T2, F72, —fRITH
Pt oy 3 2 FHEAUX 27 <, TTER 2~8 em DD DABEA NI B AL, —PERIA L7 fuE LI L T8l L,
HPHLE 7o D C R R BUET D H5 0%

ARTPBUETLRE 4~Bem DL L DA AL B 45, BERDNE TRt 2~8cm Do — 7RO KERUT
ST LT R 2 AGE LT3,
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Root distribution of Pinus pcw‘mﬂm .
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Fine root distribution of Pinus parviflora.
BlEDFHLRSRACER A B 1, 18 0.83~0.5 cm D% < OFLRD IMEIASE LCH5Y, b/t

BUZIE, WAV NS AR 7R D THUZ i LTV B FDAEIE 0.4~0.6mm D d DA%,

MRt oA BELE 109 AT,

50~100cm z 24 24

TD S BN 9292, 1ifX
DA LT,

R 8 22

BB A A Bosr M oE

T, /IMEAULHE X 0~50 cm 1z 7625,

-The relation betwehn number of roots and diameter.

} N Tﬁijﬂij - | i | R B mo ‘ o

Small size } Medium size |  Large size . gt

0.2(cm) 0.3 | 0.4 | 0.5 ;o.5~1.011.0~2.o|2.0~5.oi5'0 .0 10:0< " Total

G S N | o 77]7 7 | 0 1

Number 70 20 70 4. 4 4 ‘ 109
_of roots | o L o ‘,*_ I
% 64 18 | 6 4 4 l 4 : ‘ 100
DE, MAMEDUES Wik B L DXDHRD L 52789, WKRITFUIH S 10~20 om T 26 27,

0~30 c¢m 1Zi3 b9 25

A LT e L L, 3E 50~100 eim |23 4~10 22

HIZOWA L K BA LT B Z NP BT DT,

¢ DIMNHY, Hokz
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The relation between the depth and number of big and fine roots.

o s ST 100 150 200 | if
| Depth (emy 10 20 30 40 50 | 60 70 80 (90 100 ey Co00~250 Total
A T TR -
4 4 ‘Number of roots,izli | 28 157f7 71?7 _il _}4 4 i i 77”|_7|w_*1 109
Big root | % 19126 14 6 12 10 4 4 4 2 | , 101

T oz omE . . o o . - I
n iIndexofﬁner[:)ot 1 | 15,8 2 2 3 2 ' J 1‘ 43
R 'ndexo R . o i R P
|
\

Fine root % 126(3 19 5 5 7

5

MO % S DIRMAFHE 48 T, D 61% igEE 0~20em DIz Y, 0~30cm Tk 827 T, ¥
X A0 em A B ECD I DT B~T% IZIEF LT %0 T, AWONAIL 0 SHRURD 735378
D EREIZZ < 78D T2 2 &b h o

BB HE 0~20 cm DIz < T 5~100% ThoHHh, HE 30em BT TEMIMI LT 6% &
7Y, ROWSIE 100em THhb,

P B OB oMU BE 4 M K
The relation between the depth and frequency.

Depth 10 20 30 40 50 60 70 80 90 ‘ 100
(em) | ‘ o J ‘ 1
| :

MOEE ‘ * |
Frequency 100’ 75’ 45‘ 55} 45’ 60! 251 40‘ 25

%)

{

15

B WriiiOARHEUE 5L AT, A Wi 47125 (Zdhich, TH<Y, 7aVICHNTREWiZA L
TB. Zhuz 2 3= OKFROIRRA MRS B 160 om DRSTIZE hDizieh i F 2 bhid,
TORARD S B 9295 (T MEHIT 825 (IhBRMTH DI, FHE 0~50cm DRPZZDT NTDA
B i LT,

(5) Pinus Taeda Linw. F—L=Y

FAEAZ S 15m, et 27 em, kit4 50 45 (Profile 5, Fig. 7, Phot. 7),

MOERIZIRME T, RREL, o= YEEE L L 5T WA > THT#EH %,

BRI TIZR LKA DHEIRDOTETATEET 20 £DRATHIRDAEVODOIHES 200m DLz
ATHER 25ecm DODTHB7A, LIECTH D TRAB S 260 em (HEL T Do T OMFHUL
NEH DT <, T, FOAXIIES 50em T 18cem, 100 cm T 8em, 150cm © 4em, 200 cm T
13 0.3~0.5 cm D% < DINRHIZAIE L THED T %o ZDOKWIETHOE2 AR 10~15 em DAL F AL
DERFET 27, IR DX 150 em {FIETREUIEEN L2, DERIZHE LTV 5,

Ll EDBRHOTE TICHET 2 T FROEF UK CFHERRAKCTF R A & #o B B 2~3 em DOHEKOTE
THRPFEL, HEX200em 1ZE LT 5%, —fEIZ 2 ORHKZ DU 2 M F R A 78 < FMET T 4,
L < %,

THERES KIBIHE Rl L TR PR &7 0, FRHOAWRD [ TR B IET 2 2 < DI T I
NABDL LT
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Distance

AEEERS =

Is

Ip

Fig. T v - % ~ v o f#it 5
Root system of Pinus Taeda. (H. 15w, D.B.H. 27 ¢, 50 years)
Many horizontal and pendent roots are remarkable in this root form.

ACFBUT A AT 70 <, T3~ em BUED N E DS DA% T REHE VINIBGE L, i iZdEL
T3, 20T —FIROAN M B IEMATBRZ 7k L THIERSE < 280 T 528, i A igun7zais
BRIz B 7R,

MU <Y Fi & RS BTN I D THIEHIZDE, W —fRICI R 0.56~0.Tmm D
D%, HELDLDIE 0.8~1.0mm DY DANTH .

BB A ooy HLo#
The relation between number of roots and diameter.

A FE LRI R N M
| ~ Small size Medium size Large size =
0.2cm) 0.3 0.4 0.5 0.5~1.01.0~2.02.0~5.0%%  ~10.0< Total
A ‘ | '
Number 107 | 32 17 6 1l 7 9 | 3 lo192
of roots | ‘

24 |56 17 9 | 3 ei 4 5 2‘ \ 102
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Root distribution of Pinus Taeda.
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Fine root distribution of Pinus Taeda.
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The relation of between the depth and number of big and fine roots.

) T x » 100 150 200 | =F
Dépth (cm> 10] 20 3 30| 40 | 50 60 70 ‘ 80190 1100 2oy on0~ 250 Total
| |

S |
KO Nuxn/]ber ofﬁroots 1218 6 3 ‘ 19 ’ 14 14 17 10 ‘ 7 " 35 4 ‘ , 192

A R WL RS ) B P N } [ : .
Big root | o 9;9 3‘19 1o|7) | 5’4;18 2§ |99
—_ e . 1 . — | S S, J —

WA o % X DL ‘

w4 Indexof fineroot "~ 0 18 4 ) ; i 2 ! - %
Fine root o - 48 10 10 : 5 | w 100

INHDEXZT L OB R OMIATRS &, RANMIFUIES 30~40em T 1925 THOr,
D L 5IZHEE 50~100 em (2 T~922 Oulikicry7e sy intiBed b, RHEANN < TR 72 S Ao
VAEATh/AE A

7R D% S DIgHAFHE 38 T, KA DO BIAITILNTE bod Thio\  Z D51l 0~20em (2
59 Hiorfli LT Y, AREITSOHIAMRO % SO LMIBIC TR TE DT %, —fiz<Y
FUZIZZ o X 5 i & 5 Tdh Bo

B B0 OBOBE 4 A K
The relation between the depth and frequency.

7’ X ! o | | i : | | 1
Depth 10 20| 30 40 | 50 h 60 | 70 80 ' 90 } 100 ' 110 ! 120 | 130 | 140 | 150 ! 160 - 170
| | {I |
I
I

~ (em) ] | o i [ |
e ‘ | | '
Frequency 1100 65 60|85 70| 55 ' 55 ‘ 60 45 20 45: 30 20 20 10/ & 20

() i o ) o - i , ,

UL EX 100 em BUF OBEHUZ S IR ARE <, RADOHEE IR 17T0em THot,

B Wi oA BREE 91 AT, IMERAZD 699, hiRMR 2695, KR 425 T, MEHUZHEATH

FEIROMENILIRNZ o FIE ST L DO MOZEEHEE 0~10em (219 22 T DJFA GRSz
i, ES 0~50cm (Z 6% »H7 LT\ b,

(6) Pinus palustris MiLL. ZAF =Y
gL 16m, MRS 25 em, [t 50 4f (Profile 6, Fig. 8, Phot. 8. 9),
ROERIFBET, NEIeBER IR RS D0
Hkkp HES 20em DL 25T, HEH 20~25em ORCTETHRY 2 AN T 5, 2 OM TR
WD THEBEIWERT UTRARES 260 em (2L, HITFKD LEOBRBDNGLE L TT 7 1 LdEDisriz
BALTVWAD, Wi, ZOETFHRDI BbRWHDIZDONWT, EEZLIZEFOEELMB &, EEx0em T
P 20cm, 100em T Tem LJARMIS 720, S 200 em Tix 1~2em D% < DR FHITHEE LT
o TS ORHEROF BT B 72 <, S 40~T0 em THEHE 3~4dem DRHHIRHHA I LT
REETH Do ZOFHIMRIZ—MIIAIRZ A D THMERIET 25, REHO S OETETHUTARDTK
bﬂ‘TfE*?kaﬁh‘Féﬂé AL AR
LORHRD GBS 80~120em T2 < DT TFHUZ/HE L, Z O THIZAH L THRIC A
DTHEEL, 2 PE LT 240 2V WIGTFTTH DT, [ L3 Tk 2 OB PR 7
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Fig.8 x4 4 v ~v o %
Root system of Pinus palustris. (H. 16 m, D.B. H. 25¢m, 50 years)

Large pendent roots penetrate into the depth 260 ¢cm through
the compact soil layer.
DTWBHI e, FEADHMITTEE SN,
EHTIIMORALRT & ZAITIIECRORE TR HE T 225, ZD—DLTAITHEE DM
ALRT BIZON TN D DI B EN TREABIH L5 THD. MEDL3IC, FRCHT3

(e | N Sl Vi
The relation between number of roots and diameter.

TN M ; o & XR X E M |
| Smallsize | Medium size Large size [ F
10 20em) 0.3 0.4 0.5 0.5~1.01.0~2.02.0~5. 015 © oo 10.0< Total
T I I
Number 126 | 38 | 1| 2 14 4 198
of roots ! | |

4
2]

|
i
2 19 6 1 7 2 2 ‘ 101
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Root distribution of Pinus palustris.
BUEFEET DIZRIED L & ZAIZREDTL BHMALDH Y, ThbORAHIRIZ A DM 20
MIRDTEFROE AT HA S, FHROTETFRAET 545 T OFESIIMRFROULTIZFEET % b DIZ
H~NTHEL, 100~150cm T DTV 2HED L,
FHUBIZ IS, FORSEIETHICHIL L TET LT,
KFEARILTERE 5~6 cm DRRLK N DDIFMTITFEE 2~3em Do —TIROMA % <, T OKFHUL E
R AR BT LTHGE L TR Y, HOIIEVAHROIE TR 5187 %,
Wi T OAMRENE 198 kT, /NEHA 9022, IR 995, KB 22 # .50, NEREAM DRI
HANTE, ZOBRINT S 7B SIS 20 TR MR TR & 0~50 cm 12 3825, 50~100cm iz

WX oK M, MR oA R
The relation between the depth and number of big and fine roots.

HE X 10 o0 a0 lan s0 090 a0 on l10n/100 [150 200 | &t
Depth (em) | 10,20 30 | 40,50 60708090 llool~150!~200!~2501 Total
oK 35‘_'20—13‘ 6 3l 16 14 11[ 6| 28 14| 4 198
Jc 42 Number of Toots | 20| 121 6 (31 1614 1] 8 IO
Big root % ‘17!10‘7:3" 168 7 6 4| 14, 8 2 102
Mo 2% x DRk oy ! rore
s gt (ndexof fineroot | S R N U R sl
Fine root % 68 114 4 11 4 ’ | ; 101
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Fine root distribution of Pinus palustris.

36 24, 100~150 cm 1= 1595 THE~ & = AU/ MERO SR A IS\ o PR TR S 50~100 cm (2

20 809% Hd 0, INEREFABCERTONHENS D EAWIH TR
SRV TR S &, ENEDL 51, BASHEIRS 0~10em T1T 5 THO1A, HS
60 cm (=3 1625 DHFEHRD SR, FEMZE L DFMnA LN X B0em LIz heAD EHES
0~50em T 3725, 50~100cm T 42£,100~150cm T 1425 T, 50~100cm ORI FA N E NNz,
MRS XDk e L 28 T, ZORANHEIRS 0~10em T 68 95 & o, KROH LIIK

THZ EBEIA T A7 L DT B Z e Db 2T

BT R 205\ 2T, BEE 100~150 em T 30~40 22 DA Y, KARLHML DT & o

BB R OHBE & &
The relation between the depth and frequency.

Del];th (cm). { 0 | ‘ 20 3‘_30 @_-_40 L 50 60 | 70 | 80 ‘_-90 ‘l 100_] o | 120
Erefﬁlency (/)‘ 95 } 75 | 60 | 25 30 60 I_ g0 | 60 50 |45 0 |0
De{)th (em) _13 i 140 “_150 | 160 | 170 ! 180 190 | 200 | 210 “_220 |20 '—_
Frezflilency&(%) 40 ] 35 | 8 ; 35 | 30 3 20 10 '35 30___“ 2
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FTCHEREBROTENEZNZ LD DI D7,
B WiioAMEE 98 AT, A WiliD 4722 (Zhicy, TOKEHIHES 0~50em DEICE <, K
FRNEDEGE LI LT,

() Pinus rigida MiLL. DEF-4c

AT 14m, ik 24em, K4 50 4= (Profile 7, Fig. 9, Phot. 10.11 . 12 .13),

ﬂwi&um&f,%PE<,$éVMWMK&oT%H%%éU

A L= Y B TERHIROSIE D& b % <, BHIIERRL e b,

HEFEDT TIZER 15~20cm DR TSR T RABES 250em (ZET 5, < BUTRAT OBIR
OETESHAOEHE L LT 225 Fig. 9 0k 512, ZhbOETMRY SEE 3~dem D% < DRt
BAVYE L, FIZREH LT %, ZORMHROKRESE T LTRTRERY, WlES 150 em
HETEEDTWD, ZhbDOTETFHULES 80~160cm Dl & Z AT L JHlli LTHY, B

_ Distance
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Fig.9 v» ¥ 2 =~ v o # %
Root system of Pinus rigida. (H. 14m, D.B.H. 24 ¢m, 50 years)
Oblique roots are forked more markedly another Pinus species,
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Length of trench

Fine root distribution of Pinus rigida.
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Root distribution of Pinus rigida.
Length of trench
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IZEEE 180 em (T T HEATE < T, b KRERRMEMITTIR, 70V LIZBHRIZ DTV %o 2 KWTRETF
BHEZ 170 cm DRYDECBERINTLGZED & Z A TIZEOTIREN LU 720, FORIEHIE L D
PEHUZ I LT B0 T F RO SO LA MR, MEE IR 72D T £ OB FZH->T

DAL T D, S OFIMEOBUEE A E DO TIH L, H < Wil LTV 2,

FHHRO RN IRR DT TFH I L CRTFRERY, Whd5 35 YAk (Fig. 9), 7o
IR 2~3om D~ TIROFHIRA R CED TV 22%, TORTEbHTH el

KFHRUE ERBIZRHC % < T < DB S 0~30em DN E DR S AGH L To % T 4~5em
DRVKFARA U 223, HEROJFL TR 2~3 cm D% < DKFAUZ IR L THINT RS2 HE LT
B 0—7IROBEIFIKT X <l § 225, FEHOBIZELH T, FEb Py,

HR LA < Y FE FHACERIZOE,  Z OHIBMTIE IBUR AV N S 783 D IRITI2 DTV T B, X
WO X2~ e FHHCEE 0.4~0.6 mm DL OAMETH D,

HUF AT DU 2 HED U1 % < O/ NS 7 LA BN, Z O-FE TR T AR D S8 B O MR o
WEHENGIVBEIR TS Z EaEE S hi,

3 3

The relation between number of roots and diameter.

B N I - S S N 3 S
Small size ' Medium size I Large size R
o 2(cm) 0.3 | 0.4 | 05 o-5~1. 0‘1 .0~202.0~5. 0’5 0 0. 10.0<  Total
o . S S
Number | 129 68 32 16 28 15 2 . 290
of roots S R S RO R
% 45 23 1 6 10 5 } 1 . \‘ 1o

WIZ B b - AL 200 A T, ML 2~ Y HORMATRD SV s JAULEDRHEROIER 70575
HZLBHDEZEZBND, ZOAMD S b MEEUL 8524, dhRiR 152, KR 125 THEHROW
AR B\, F1m, RO TR 0.3cm DDA <Y FO BB E LTS LD ¥
72y D— DR E bR Do IMRIUTVEX 0~50cm (2% 4222, 50~100 ¢m 1Z 3075, 100~150cm
12 2822 A LTRY, EHIZODHA LN Lol £, PRAUZIRWTH ARk 5
MHH T ENTE

DE, ROV TES N ZDORHOMEGEREE, TORDE S, RRDMAEIHS 0~
10emTll2s TE o> Th 70 <, 0~20em iz %212 L75>..J>F>#’LT A OHAEE LTI EW P72

WoE OB oK MR, MR 4 AF R
The relation between the depth and number of big and fine roots.

7 \
| Depth (em) 'O l 20 | 30 | 40 50 | 60| 70 | 80 | 90 }100[

100~ 150 200 ¢ &@f
150, ~ 2oo]~2so! Total

'

S
- ,Nurr;’ber OerootSl 33 29|15 20 23 19 20‘ 17 \ 16 ’ 17 68 13 2%
- - _— . — R —_ — - l“
Big root | % 110 sl 78 7 706 6 6 23 4 :
— [ I S T |
DML O Z X iRk L, ; ) :
o m Wdexofnerooy 2 15| 7105 el | 2 2 2 2 | m
Fine oot 2 29 20(11 114 7 8
]

| 1 2!2‘2 2 ’ 98

2
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EnHnotz. L L, SDS MDA IZEEX 50~150 cmDBEBIZ Fe DT h 272 ) % <, B 50~100cm
T 3222, 100~160cm T 23 25 & Flkiy% < DR DFAAED B tee —T7, HHEOIEKTIZZ Ol
Mnbied, S 0~20em iz 4920 ORAnELR, HE Wom LT TEZOEEGHE DD T

7’;{0‘(\/‘%0
B R Al BBE &y i %
The relation between the depth and frequency.

woa ! ‘ ) o L | V

Depth .10 20130 40 &0 60 70 80 90 100 110 120 130 140 150 160]170 180 190

(em) 1 ‘ S R )

s B N o :
Frequency 95|95 8585 90 65 l 75,75 65 35 50 35 30125 ' 25 30 l 40 . 5 \ 25

?é) i ! | ! . ) !

BT LSy 86~9522 D A 23 &, HAURIRC 3 L T3 2 & Abh D748, HETIE 30~4022
DHHNREL, DhinHT- & 2EMLSHRLH, BRROHKESIE 190em THD7z,

B W0 KMEE 86 AT, A Wi 3022 1IZHeD, TDH bR 8L, My 1925 T
Bt ZOWFIT Y FIEIZIROSHH % <, 50~100cm DRIz Fm 252, 73457 LTV 7o

(8) Pinus strobus Linn. Xba—-7=y

FERGKE 9m, JETiek 20em, K4 45 45 (Profile 8, Fig. 10, Phot. 14 . 15),

BOEERZTEOT, PR, BEOLSITIIESARLT, MO BEAIKIZHT %,

WIROHE T2 LI 1bem ORNVIETHEATH, ZORTHRIIFIRNTAADTHEL, TORNIHHS
50 cm Tt T~8cm, T0em CHh~6cm Thd, i<y JOT P& R~ yia b, %
X 50cm DRV IED LT, 1 AT HE L T2 003BD 5, TOFE LAEE 3o O

Distance
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Fig. 10 = P »w -~ 7 = v o £
Root system of Pinus Strobus. (H. 19m, D.B.H. 20 cm, 45 years)

Long horizontal roots extend widely, but pendent roots are not
penetrated into the under soil layer.
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Root distribution of Pinus strobus.
Length of trench
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Fine root distribution of Pinus strobus.
T TFHARAREES 130em £ TDU T %o ThH DM FHRDIEHTIL TR DIKEAFIL LT, Lk
T TILEE 1 ~2 cm DEADKIARHHIAUZ, 5% L7l B TR T 0.2~0.3 em DT TF IS 4715
LTH,D T D, BLED L ST 1T fHEMDE Z A TIRIETHROFEED Z D T,

T DARFRH S tH B AR R T ROF /T 2~3 em FRIEDTRE T HAVK O I HFET LT 5725,
ZORFAZLIEN E LD TH L 72 %% & 100em TL EOT %,

FHEI E b TH 7, BE 4~bem ORHUMRA RIS ST 240 W RO < THE 2~
3em Do —FROBUZGE L, L) L TKFRE DT ML HINC BT LTRGE LTV,

S EIZHP LB T ROREIANTRPROREEIE L <, Phot. 14 0 & 5Zi'i# 5~10 cm DA
KFRARBRD R FE T B0 —RUITHE D e\ 23, R 2~3em ORfiET % o — FIRDKFROFE
ENFLLS EUTEL TV Do 2B DT — FIROACFHBU TRV 5 ARSI F %

HIHU I MR A B F 18512550 9% (Phot. 16), wRU AR 0.6~0.6 mm Db DA H AR XL E
HHTES, WAL SHEEL TV %,
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ACERD B SIEE T - VA7 E LD HIKS 40°~50 D& L,

— R Y IUIACPIRA RS T BRI DB S, TOEL Y E - 1/ X YD L SIZENT
1<, Fin AMEMDVEHAZ LAV T DT, PO FEEN GG BN A & DWEHZ
DAHEMEATKE

P2 I S~/ Sl L VN
The relation between number of roots and diameter.

A | TR K & M
~ Small size Medium size Large size =
0.2((:171)‘ 0.3 | 0.4 ' 0.5 0.5~1.01.0~2.02.0~5.0>% I'10.0< Total
‘ .0,
S B
Number 35 24 19 5 12 9 E 9 113
of roots | o . I I W R
2 31 21 | 17 4 1! g | 8 |‘ 100

MR OKREUE 118 KT, ZOBRMAIL MR 69 22, hBR 19 22, KEUE 8 22 TIERDUE
WZHA~NTH - REBIRA Z DI, S EIRNE SIZHED L7 b i e Th b, 2O - di - K
BB E b EFEIIZ E DRI 5T LT,

INERARBOESHIRHTRDE, WEDL Y, BRGAHFIEIL10~20cm T 382 2R

TEox A kMR, MO s Ah %
The relation between the depth and number of big and fine roots.

Bow T T T S e o 200 | it
' Deth (omy | 10 13040 | 50! 60| 70 l 80 | 90 1100l~150~200‘~25o‘l Total
N S Can bl i | | " ' | -
4 42 Number of roqts‘ﬂi‘g‘f{ ii ‘f ﬁ4 717 3 E ‘ 771 i 3 B 13
Big root | % 3 3813 5, 4 1 4 1' 3 100
BEOZIOWE L, 5 5 o a0zl 1) | |
oo Ddocormmemen 2 500 2 izl o)
Fine root % las 19 1’7 474 s Y

L, BEX 0~20cm 1z 6925, 0~30cm (= 82295 257 LTV 720
HRDO % X DIslea R 27T T, X 0~10cm 2452, 0~30cem iz 7522 AV, FEX 0~10cm T
WA X 0 BT OBEA %A, 0~30 cm TIZAMIDEIEG DH AL L 22T 72,
188 (D DL d AROBEAE S L 90om T, KEBOBE LY 30em Lik T &2 a0t
B JE B oS OBE 4 Mm%

The relation between the depth and frequency.

wooox S === R
Depth (emy | 10 | 20 30 40 50 60 70 80 | 0 | 100 | 110 120
1
!

95 | 8 S0 25 20 3 15 20 15 10| 5 5

4 =

Frequency (%) |

HRIEES 0~20cm Tix 856~95 2 THWliZRE 72, & 300m 45 LT 0% &gy
YR A LTV B0

B i o KM L 103 AT, A Wi 9 2 (Zdhi b, TORM I NER T8 24, PR 222
T, EXE LTUT10~30em DNz L, RO 20~30c¢in T3T 9% ThHoTC, BEX0~30cm iz
Z 0 8825 DB D LN Tishh, LEHTOKTMOTIENH LT &Dbh b,
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(9 Cryptmeria japonica D. Don. z F

AR 16m, JWESTRE 32em, k4> 50 i (Profile 9, Fig. 11, Phot. 16 .17 - 18 - 19),

WOEIITEBET, OOFEL, HEMPORRICPITE, MIHT 2

Wbk B IR T~8cm DI T WA AR T L TRASF S 230em 1#ET 5. ZORETHIL, I LY
DX 517, k< TRWETEA B SEARET 2 &V 5 MTIER < T ko & ZADRRED 4~ em
Db OHPAHIRC D> TIRF T DM TH Do T FAUTAE g 223, KEGHIE THNVBRIRIZ S 5,
SR Z DS, S ONEOLOIC R TROEEN DS &t <, HETRETMREL
TOERIESHTH Do DT —MTTH 5 BB 2 &g <, FRBINZ S LTy 20
T F AL X 50 em Ll LT bIEAT S - PR A I LTI Y, S o)+ PEREITERIRA RIS O T
B g 180~200cm (5T DT FARDIUHHB TIZ S < O/ PRBUZ I L, DEBUIFHROMIR & 21 2
[ 21D & Z A5 T BB BT L L ROV T, bR AT, MRS =TI YIRS
e THY EF b b,

BLEOTTHEA B L7cHiE—fIC T L TRTRE LD DDAZ,

FHHALRLAK TR D S A B DA B DR T A FEE LT 2725 PRI D BB T Y, M
Hobiinie e 2 A TR FROFEEEFE L v,

Distance
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Fig. 11 » ¥ o & X%
Root system of Cryptmeria japonica. (H. 16m, D.B.H. 32cm, 50 years)
Few large pendent roots and fine roots are developed into the compact
soil (depth 1.1~1.8m), and horizontal roots extend widely.
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Root distribution of Cryptmeria japonica.
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Fine root distribution of Crptmeric japonica.
FHEME D, HbkD S i § 2 8ARDIN PR d~bem OHUE, & L THREOIT S TFHICHINL, 35\ it
FTHAE LT3, FDORHEMRD 5 5. O L 0 L.5~3em T, o — 7T E < Rl L Tifx 150
em Bl EIZE LTS, —fRIZANCRHIO G 3072 <, RGO = R5ET 2846080 T,
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KCEHIRE 7 20K A A D o Lo L, —SBORHIME LI L TKFRE Y, Bk BT
Rig LK E & HIZ EFEE MIRIRE L T2 2 &%\,

KERULTIRE 8~10 cm DA D E, [ 2~3em Do — TIRZDV BN D DA, kDB L,
EEE R BARIHET B T H DAL < OB E MU i L, LM E & SED T2, 7n
T h, FHUTFHROBL T/ D THIERMICE F MM EIEERD 0 — ZIROA TR THM

FHZIRUT 45, KCHIEE < TIAHHZZ Lo $7e, TR 2em REDHINLDTHH 44 L
TUBHDEAEL, LAADTRWHO & 5 sz L,

BHRIZFE T DARIEA SRR A Y T 558, HEEHTIEZRRAL THELI~12mm Db DA %<, L
BT R CTRAE 0.6~0.8mm b DANETH T By

Wi DA RS T 108 AT, ZORMINA AT IMRIROL 22, PRI ToZ, REEM 325 THDOFzo I
FR AR X 50~100em 12 7 D 4092 735575 L, KREBEHRUTFEE 30~60cm (2 Z DK EDHZHiATD LI,

o A oo TiL &

The relation between number of roots and diameter.

N T E M | PN
B Sma]l sme Medium smei Large size ) =t
0. 2Aem) 0.3 | 0 | 0.5 io 5~l. 0’1 0~2.02.0~5. oP- ‘ilo o’ 10.0< | Total
e I |
Number 81 12 3 2 | 5 2 2 1 108
ofroots | o N I N S PR N
2 75 : 11 ]‘ 3 \ 2 l i) 2 ‘ 2 1 101

KSR O ST BB, IR AiEA T & 10~20em T 16 22, 0~20cm (Tt % < T 3022,
80 cm TUXAUZ D7 DT T2 Thofe Lo L, 50~100cm OHEMIZH %L, ZhrE 50cm
SRR E, BEX 0~50cm 1z 5625, 50~100cm |z 8T 25 THot:,

HURDS = OIS A IHE 138 TRA S LES 0~10cm T 33% 23R L, ABOBE L Vb 199
b EEEHIZ TN TND I ED D70 LA L, BEE 20em 2538023k LT T2 Lied0s, B 50~
100cm ©d 3~992 DHAINBEHBN, Fi, HE 100~150 em TIXAMOHAITE LV S 52 b%
D7z &, HURDFEEDFIZEB V- THO B L VI E 2 RTLDTH B,

POoX N OA K, MMM 4 A &

The relation between the depth and number of big and fine roots.

B . 100 (150 200 | @k
Depth (cm) 10 20 ' 30 40 50 60 70 80 90 IOO ~150 ~200,~250 Total
S E4 | ! | | |
& # Number of roots 15 17 8 12 o 8 10] 9 7] ¢ ‘ 4 3| | 08
Big root | % 14516\7"11;8i7‘9'9‘7 sioa 3 100
L% oI s 81 i al sl e s T T T e
i 4 Indexoffinateot 410 8 818 8l16 4 4‘ 5[ 4l 3 138
Index of fins R S S
Fine root| % 133‘7’7\ 9?7‘12‘313}3] 9 1l o
! - ! — _‘

BUERES 10 em PR T 80~100 22 T, LU MRANEWZHA L TWDZ &2 b2, HE
100~150 em 12 % T5 25 & OFFliA ST T, MBI LA repS i 7siliunids 2 & At
Do FOIADEEXIE 180 em THhHDoro
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The relation between the depth and frequency

NN 10 ' 20 1 30 y 40 50 i 60 | 70 80 90 100 110 120 130 140 1501 160 170 180

_ Depth (em) ‘

N ‘ 5 5070 60, 25
Frequency (+) 100 | 100, 95 | 95

= e

95IIOO 80 ' 45 70 80 35 75 25 50 70 60‘25 10

B Wi T ok ML 88 AT, A WiE®D 312 # 5HTHY, FORKIHMIES 40cem T, Bif
THZ RV TH A IR T IEEIZ S\ 2 & pth D7,

(0) Taxodium distichum RicusrD S4oay

AL 16 m, FOTsEE 26em, K5 40 4= (Profile. 10, Fig. 12, Phot. 20 . 21 . 22),

Distance
05
m
0.5
o
(p]
=
o
F1.5
2
25
i |

Fig.12 5 2 v+ 5 v ol %
Root system Taxodium distichwm. (H. 15m, D.B.H. 26 ¢m, 40 years)
Large pendent roots are developed into the maximum depth (280 ¢mn)
through Gley soil and reached to the ground water.
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Length of trench
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20m 15 1 5 0
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> . ‘0 . o M
* . . ° et e ¢« 0% o [e]
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o
o %%b o ) ¢ . L os
- o000 &
o’ . Q e} o %
o Q- R o o 2
. o 0
. . . 3
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- 1.5m
Profile 10. 5 2 v ¢ 5 v & AW & 4> #
Root distribution of Tawxodium distichum.
Lengthof trench
29m 15 10 05 0
L a ] 2 " 1 1 °
e e S —
[ S SR
- s o= -
—_— e . sem [ = — |05
[ ! ) S o
— __ J —_— — 7(5
il L J— l 7
- e ol I
1.0
P | |
| I
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. : 15m

Profile 10. 5 7 v 2 5 v @ M © 4 fFi
Fine root distribution of Taxodium distichum.
BOLPUIHHEOT, <, ZFTPTHUTE L $IF 3,
Fig. 120 L 5ICHBOB TICA TRWTRTHEARE T2 HUT, WEDOBEEIZDRTHRE, AV
AR L DTS B b
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Btk HEX 20em D& ZADREEN 16~20cm Db D/ MARSEL, HIRZET T 52, 205
HWDDOTHHEX 150~200cm (2 L, HFEVHDI/EK 210em £ TRA LT %, g, ZOEHAN
REWRLDIZDNT, BOFODOESTLIZERHM S L, (£% 50em T 10em, 100em T 6om,
150 cm = 4em, 200cm G em &gV HEERERL 7e DA D70

TET AT I DL A 70 AE X 80~110cm D 1L g DEN 1D S THAD KFEFIZ 4K 4 548
W55 2htbhre L L, ZORFRASHE LAARIRTMEE LTRET 203075 <, Kmt
FLMETRE LTREL T 5,

SO TROKYBIL, KDL 5 ZHAED | - PRBIZTR, B OB E 5B L T b, 20
M T IRDSIRIBO NMERIE & T L, FEVCHEFIZBAL THOTW 5,

RO I A HEIEE 4~5 em FEFEDO R RHERA AN KT 220 WTIRDTHIZHEML, HDHWIET
Tl LT, ORI FRI DO TRAHEL S o F o, HE 1~2em Do —7IROFHIR
T, BR<DOVT, HX 150em PLEIZRELTV2HDIBDHLNT.

KL, FHIUEX 0~40 cm DRNIZH V23, X 100em ({57 T, X FIZaB~RHERO & 512, PR
1~2em Qo —FIROKFRAELBEL TV 2008 EBEL N, EREICEETA2KFRLINL S
Ko —7TRIZR<S DT D DDA EL, DR BHIET D00 - REBIIBHIIEH L, Bz
DIRDOHMREZ 537 L TRV, THHDEAFEEINC LESHEEOT %,

HURDIT < TURKTARL, R & BARIZ oI, L2 FARARR T 272010, RAVBEATRLN, *
7o KIROZE T 2 WA I 70\ A LA E D THEC, 2T L BIEHARE G 7edIZBEE 100~120 em
THEMOELD AN SOWEAOBGE & BIZ, HE 150cm (13F TIRARA DT 3 THIMG A
LUEHERIZ I D TR L T2 500 % S g S h i,

O — ZROMIEE 2~3em BEORIFHMIT R, EHIMVIMFEI ENTE S,

HBZBHR T B0 DT REEIC BRI T Do F 72, B X 100~150 cm DR -3 i B Yl
IZAEA T A LT Y, JHEEE OOV T2, 2 DEET OWRIUEIZAE < THE 1.0~1.2 mm
DHDAEZD, LD H DXL, EE 0.8~1.0mm DL DABMTH 5o

TEAEDHT O Tk 2 %R (Knees) DFIEHNF L, FBBRIZR2WMHANRBDLN DA,
PRI B TR LD & 5 ABHGUT RS hish D7z,

WP T OAMSL 156 KT, ZOEMALS AL AL T8 22, R 28 97, KM 122 Tty
Rzl L Crh B ROMIE 2K E W,

(3| - G V3

The relation between number of roots and diameter.

T om| o KB A
i Small size Medium size Large size S
0.2(¢m), 0.3 | 0.4 0.5 o.5~1.01.o~2.o'2.o~5.05'€’v10 o 10.0< Total
KB | % ! ]
Number 79 i 18 6 9 21 22 1 : 156
of roots ! '
roots . K I S
o i sl ‘ 12 4 6 14 | 14 ] 102

D5, MEIONIE LRI SE <, BEE 0~10em DIZ=0 309 Ay LT, WX 0~
80cm iz 4525 A5 H1i L Tty sFRBUEE ORIV E 2 A2 <, PEE 50~100cm (2% D 5025
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ﬁ:ﬁzﬁ L/"Cl/‘flo
INERBDESHHETRZETOED L 312, £KS Vﬁﬁ)@ibi
569 TdH Dot L L, FEX T0~100cm T & JE d~T22 @/\ﬁm H Y, 100~150cm = 52z B0 dH

EX 0~10cm < 3224, 0~30cm iz

2 N - T SO
The relation between the depth and numbe1 of b1g and fine roots.

TmE = 100 150 200 | &t
. Dewth (emy 10 20 ‘ 30 | 40 50 60 ‘ 70 80 90 ‘ 100 0 ~ 200 ~250 Total_
2 = I . i ‘

4 [Number of roots 50 | 20 0,16 9 1010/ 8 12 7 ' 5, 7 2 ‘ 156
4 fumper of Toots e _ -

Big root A \ s2/13/10 6, 6 6,5 8 5 8 s i 100

i ‘

YRO% s ok . sl sl 4 160 9l 721 | 15! 1| o

m 42 Indexof ﬁn_eArgpich ‘ 8 f ‘i 71767' ? L 77_7L 415 ! | ‘ 107

Fine root o | 33 ’ 8 ’ s 415 8 7 5] 1| | 108

LI, TOEBESERETHAIZLETRTODOTHS,

MO % X O¥eAEHT 107 T, %X 0~10em iz 339% T, 10~20cm A 5122223k 4 LT T~89%
IZ70%0 LU, BETHEHT 1522 Oy Aint Rb szl &id, RO 0 HEEC Hi 5 HEIKE
WZEEIRL T %o MIROIEHRA (1) M EDDDOBRASHES L 160 em ThHhDr,

BE JE a8 BE & A &K
The relation between the depth and frequency

28 3

\ 180
Depth (cm) 10 207 30 | 40 | 50 | 60 | 70 . 80 ‘ 90 100‘110 120 130 140 150 160 170‘180
BB om0l o8 | os os l1onl a0 40 7o ‘ } . PP I
Frequency (# 1001100 95195 95 1(?0\ 89 45772 0 7375 75 5 | 25 | 50 70 60 25 10

BULIIBR X 10 em 2L & ZUTE < 72 B0IAH B A%, SUROTER D4 L C X 512, HOHCE
fliREN DT &k, MOFHED Lot i e 2025 2 720 & B 2 bhHKYH 5, FORK
DEEIT 180cem ThHot=,

B Mili cOXMBOALKT 116 AT, A WiiD 1425 Thotc, FOHRMSTNIIMER 79 95, PRE
219 T, KREBERITID D0 T/« PRI E HIZHEE 50~100 cm DFV D FIZ b3 71H % <
RO Hyfi LTz &1, A W TORHEEZHHET, Wil bITHHEAELITD S E
WS TRV THEBED D B o

(A1) Picea excelsa Link.
AEALHE 16 m, FEiEE 24 em, #ii4 47 4 (Profile 11, Fig. 13, Phot. 23),
BORPUIRBET, ROEL, BT THE < £ 5,

B D 2 ADRCTRTREAFEL, 03 bRUDOIIRAES 230cm 12T 5, KVETFHIE
BES T0 cm (55 THRDERE 4~5em ORHBEZTRIZHE L, $7, ZOLTFHILES 100~150cm
THL O - RERIZGHE LTV %o BIRZOV D L DTY, ORI X 80 em 455 45 24T < 73
D, BRI THEZ 15em Db 025, 7S 100em TIEEE 3em L7400,
DT\ 5,

T TEET B ML DRI T B FIA —HHZ[H

T 1vbvE

Y& 160em Tik lem &

= D GFIRMEZZ Lo F 2B O 15D hod Th g,
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Distance
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wdag

2]

Fig. 18 #wv e o w v e ofiRH
Root system of Picea excelsa. (H. 16m, D.B.H. 24 ¢m, 47 years)
Pendent roots are developed in the depth 230 cn.

FHERE 72, BE 80 em (X TRTEADNET 2 L0235 545, % IETFHWI L CRTHRE
72T %, Lo L, ERMOES30em £ CZiE LARHBAE, £ U OKFRERY, LEREH
ET BEHEE

KPAE, Bk BEE 10~15em DK H D2 275, kDI THEE 2~3em 0% < Du—7
IRORBERUZ I L, 200 — FIRORENUT £ IR BT L TGETEL T 2. ZOKTHED

BB A B4 oAl ok
The relation between number of roots and diameter.

| A E R o R j(mﬁ:ﬁi -
R Small size Medium size Large size loEr
0.2(cm) 0.3 0.4 0.5 o.5~1.01.o~2.02.0~5.05'210 o l0.0< | Total
< Hoo | | ' i |
Number | 180 | &7 12 7 16 5 5 283
_of roots 1

% 64 20 4 3 6 2 2 o)
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Length of trench

2.0m 15 10 0.5 0
L 1 1 e | I 1 Lo
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Profile 11. #w o . v + v e o KOS
Root distribution of Picea excelsa.
Length of trench
20m 15 1.0 ’ 0.5 0
L L | B " L PSS PR " 1 " L 1
o
e e— R —
el N
— &8 .lR . — —_
—_ ——— S—— - 0.5
—-—— L. —_—
o
)
— —_ — | =
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=
— [ ] p— )
il . =m _
p— I r10
—_— J— r.l.Sm
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Profile 11. # % o . % } v v oM 0454
Fine root distribution of Picea excelsa.

FEED DI BB TIEA - v« KRB ZASE L THINR & & DIZE Iz 22D T B,

P TOARBUL 283 AT, £ IR VHIL Y DHUEA S, £ OEMINABN AL, ROED & 51270
TEMLAS 9152, wRERMRE 822, KERML 22 TdhDrzo D5 bR LFHOZ LT, 4E 50~100cm
DEENE ZATHHEYND R AL D BN, FHIPERR TS 0~50em } 0 ¢ 50~100 cm D F 73
VAR D720

WE, THLEREE L GERIREOE MG AIEE R L, Xk iEi: 0~10cm T 279, 0~20cm
1Zix 4322 ThHot,
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The relation between the depth and number of big and fine roots.

| pdn (em) 10 20 |50 | = 50! ’60 70 80 ' 90 100 Oolsopé92002?9250 i
- 1]
¥, !
- ‘Number of%oots, 76 | 44 ’ 15119, 21 21 17 16 6! 22 ‘ 11 1 | 283
l N 7_' —_— - —— —- ! -
Blg root } % i 27 b 16 ’ 5 ‘I 7 7 7 ‘ 6 6 | ‘ 7 ’ ! 100
I S ﬁ‘ﬁv ' I,
WL O% S DR o | "o ! o
oM |Indexofﬁneroot ; 109 10 4 4 } ¢o5 i ! ; 71
] SeeR oL A —— e e -
Fine root| % % 14 13 14 6 6 46 1 100

| ! |

AR DZ XD ETHE T T, KBEROHEIZ I e BAG AL S 0~10cm T 3695, 0~30cm
12 6325, 0~40cem 12 712 THEE 50cm LI ETiafgln 2o+ 2 hor,

F& J& B S BE & A5 &
The relation between the depth and frequency.

110 ' 120' 130 140l 150‘ 160

B g
_ Depth (cm) 10 20[30 40 50 60 70|80 9q 100

: 15| 20

‘IOO IOO)IOO 95 70 50 70‘55 55 55 , 50 20’ 15 | 15l

#H
Frequency(% D

BIELZEX 50em m 2T HEMIZH Y, KEECRHRDS D LA BRI L T,
B WiHIO N iiE b TH <, AMHED 102 Thoth, FOKEHIAFRTHFE 0~30em D
Rz AkA S E DT B,

(12) Tsuga Sieboldii CARg. v N

FEAIEE 16m, WEEF 28cm, K4 63 45 (Profile 12, Fig. 14, Phot. 24 .25 . 26),

BOERITTREOT, ©RHL, € I OERERMCBERIRICHTE D 50

EIDL S ITHHRDITIZRET 2R TRVTETRIEAL, BE3~dem D% < DEAVHIKIZFE
THRETHRE, FHHMRALV LEKFROZKELSRET HRVETHRIZL OTHE ST OIS, ZhbD
R 3~4dem QT THUL, B X 100em (550 T DBV LIERO L Z AT, B 0.56~1.0em D% < O
BRI L, FIChBaE DT, FIRIZA O TRALE S 190em g THEF LT3, FX 100~160 cm
TiE, BT TA2PRBOREIZHOTELS, B uHELFEO>TIE Bl L TRALTVS, ZORT
R BRI CHIR D438 23 D 7a e DI BRIRIZIR B &0 %\

F7, RHIMER, KTEASETFIRCETRHEI60em THM LRI ALY, ToDDOIFHS
T0em, ENHDOTHEX 80~100cem T, HE 1~2cm D% L DO« KERIZHE LTS, ZO%
I U 7oA PRI O TR Y, EFIZON LI FOREIELO TE Y, £O—FlE LT, B
120 em R CHEE 3em OR| TR R REN L TOTEF LA/ « FERIZHE L, 3Rz
THEDOTWDBLDONENZENDHT BN b,

PEDX 3 Y #FORTROFELE 3 - v VEIZNTE DO TEL, FIlbVWBEi oLz

TFDOFENFH LSRR X2 Z e 0ihh Dl Leai 2T, MO Ab I DL BFHDEIAT
B LA EBD B,

FHEARZTIRR 10~15cm DKW DPHA TS A, HEEX 50~T0em TRTFRD & ZAH TR~ L 512,
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Fig. 4 v » o 8 %
Root system of Tsuga Sieboldii. (H. 15m, D.B.H. 28¢m, 63 years)

Pendent roots are not developed in the depth 190 ¢mi of the
hard and compact soil.

% < D) - PR SUE LT T L, —#3RHE L TERDOT WD, L L, —fcid, SRS -
AU TRFRE Y, B IR LK TR E & 312, FEETHEX 30cem FHEDRDE F D7
JEE2L A ENE,
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Profile 12. v » o A @® 4 7
Root distribution of Tsuga Sieboldii.
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Length of trench
. 15 1.0 0.5 (]
30m 25 20 ) |

Profile 12. > » o w2 © 4 %
Fine roots distribution of Tsuga Sieboldsi.

ACFHUL Phot. 25 0 J 512, % 156~200m DA\~ DAARE L TIRIRIZ/A D, Bige s 5, L
2L, BHRERNSIZLADT, Z0REEEL Y, BE2~30m Do — FROKEROFEE L
T80 ZOH-KRERD, BETZKFRIZEDDOTEL, 12, ZhHi% < O/NRIEE HRIZ L L,
D OWAHMUZAZEH L TREIRIC AR 2T LES BT\ 5,

PSR LIRAD S b, HE3~dem LD DILEA ZEHDOTRHE L, THMICT Lihs, L
FEEO o — ZIRIZDOV B RFAE, PO A LT Lo L, FLEAESObDOTHEHDOM
WHAE S, BOMHCZ LA, ChIESTOREN X hHTECC SR L T2 L5 Th b,

AL S ENZDONT LS I ERICS <, Zhn DIk 20IRIR S, FJE T2 0.6~0.8mm o
bOBEBTH B0 Ky DB CEHTIXBEEHLA L 0.8~1.0mm T = hod TS DA% L BES AL,

R& 8m @b Ly FOWEIZR b K REE 1,230 AT, NEMEA 9427, FE 5o, KEIRIZ
192 T, TD5 Btk 0.2em DHDA T2 & 058, MIRAL D72 & pibmBd, g EHGNTLE
SO MERS L, IERT 100~150 cm DEELS THEGF4ETH 1225 OYHEARBR, FEEC S A7
0% SOPEBRD AL THD Z EAbhDtc, KOMIKBIBZZORENES 50em & TORIZRHD
¥ (A

BE B OB A B B o
The relation between number of roots and diameter.

N K 7
Small size ~ Medium_ size ~ Large size - =t
' O.2(cm)‘ 0.3 | 0.4 0.5 o.5~1.01.0~2.02.o~5.05{10 o l0.0< Total
= [ \ : D - T
Number 901 173 50 3l 48 14 9 1 3 | 1230
ofroots |, [ S , S I R
% 73 } 14 4 3 4 1 1 + 1+ 00

DETRAMBUZ DOV TES BN E DA O N FEIGE BB &, 5D & 51k il 10 ~20cm
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T 1922, BEE 0~30cm 12 4622 Tadr27zh, THEUUEDOHEITH 4~T28 DN H Y, LIEIIHHH
WA LT BZedbhn b, KROBASHESIE 140em Thot,

R D % S DfRHATHE 32T T, ?”»Eé 0~20 cm DINITEHZ % < TRED 56 22, [7] L 2E S DAREIZ
BT, 1922 % LA DT, BBTIREDOFRII N e 2~3% LrRdbhishDl, X
B, MURDISHATTE BT, B 0emhbZ0HXNZIPR <o 0, HFE I/ ER &R
ML THTHTHIEILL B ThHD,

W oA M, fm o S AR
The relation between the depth and number of big and fine roots.

— T w s — 100 150 200 | i
| D&t oy [ 1020/ 3040150 €070, 80 |90 100 B Ty ool ot
D T o e
a4 Number of roots'™ pos 193 90, 84 o4 &7 46 70 oa] 11| “_,Ai, 120
B‘grwt[ % 16‘19‘11 77 7 5 4. 6|7 12 101
I S e Y PN SRS SR [N AN R | JE R
- lfﬁﬁfﬁgnﬁﬁﬁ 92 92139 2620 20 10 7 9 6, 6 | 327
i [uisht et S VU S o S -
] - | ‘ . ;
Fine root % |28 28 12 l 8 6 6 3 2 3 2| 2 | Lo
I e S R S B | i

BUEES 110em £T 825 T, HEL £ TRRAOHMA ARV EBHNTH O/ E0hh b,

FE JE A 8 BE 4 AF &
The relation between the depth and frequency.

| i Il )
! 100 | 110 120 130 140

i;’fci < | ‘ | I
 Depth (emy | 10 20 3040 50 60, 70 80 90 100 |

. 1100 100 | 100 951 95 90! 901 75| 90 85: 85! 60} 40 15
S ! [ ! -

B
Frequency (22)

B oA 142 KT, A Wi 1292 1285720, BEECACEEARE L T B AT Bk
LBk & AT\

Z0 B Wil DA B OB RIIAK LI EM 8795, i 1295, KFEK 1% T, ZEXIzIL 20~
30 cm HBASMET, 2895 2oRL, HEX B0~60cm T 1195 D47ENEED SN0

(13) Chamaecyparis obtusa Siee. et Zucc. E / *

FEAL R 14m, BB 23 em, K4 50 4 (Profile 18, Fig. 15, Phot. 27 - 28 - 29),

RORRIIHEBET, W<, BRICBITHOZH S $1 5,

ZDRFAIANEARDORHER & X TEVRTHIZ L > TSRS B R 5,

T g b, BERDORUTIZ, BEE 30em D & 2 ADE A 15~20em DX\ FARAEAIL 275, BEX 60~
MWem THL O - REFHUZHEE L, T FHUZZUSHIC fe D TRERFEE 170 em (Z3E L TV B, —fRICH
ST0cm D ETORETROFFIEL, —#Ob O LR TZEUTERELWIL 7250 HBITAEA T i
LTG0 % <, - hBREARITFIRCHE ST Y S H 3 I EDRIE IR N DBDTHD, 2D
721, BREISRCRDTES Z OMADBIEL H ST T B £ 51T/ % %,

TR, S TIIEORD RIS LT Y, AR D IRORURA 575 L TV B,

ZOHMRDOIMIEKRE <, IO E Z A TREHIZH JHITHDDOVCTWBDT, A5
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LR JA T &3t T Lo F7, THDOHMRIE L < 1A TWT, MREHRY 14 & 0

DIRIZIe DT Y s Do

Distance

Fig.15 © » % o # %

Root system of Chamaecyparis obtuse. (H. 14m, D.B.H. 23 c¢m, 50 years)
Pendent roots are short and absorbing roots are many in the

upper soil layer.
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Root distribution of Chamaecyparis obtusa.
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Profile 13. © » ¥ o 3 # @ 45 fi
Fine root distribution of Chamaecyparis obtusa.

BLEDKOE FIZT 2 L7am P, JElliA sl BRCET LTV 575, RHLHRD 2\ 3K
A D HA T ARSI T, il LTV 2b08 %00

BRI DT T, T HEA LTHFMERD, BB FRE oy LTCW3%, $HD
@@mi%u%ML,Lﬂﬁzﬂof*%ﬁ%étfv@);@Lﬂ?éﬁém50mzif®%®ﬁ%
<> %j’LL)J:@ﬁé’\'GLiLJEE%KfC{E]’DT%%Lfb‘éffﬁfﬁbiﬁﬁﬁ)ﬁph&#’)to

m$ﬂ%ﬁﬁm%m6%ﬁTéMmeym<,ﬁ$@ﬁﬁ5~%m@xmm¥mﬁﬁ§2~&m@m
%&Kﬁﬁtt:n%w&ﬁn—7wakormﬁLL@%K%iofvéo~Mumwﬁu@«Wﬁ
ﬁﬁZLV@f,ﬁkmiékﬁML%ivoLmL,L@%a%ﬁ?éw—Tm@mm@%@ﬁ@Kﬁ
I 2 LT L THIRICEEER LTV 20

M&m%Mutofﬁﬂﬁﬂmb,mﬁmﬁmfu,:@mmﬁﬁﬂﬁtvtmtimﬁm%KKOT
Do FEEOMRE, XEFIZBRNICED IR PAs e Do LT ORI R 0.5~0.Tmm D H DN
LA, BERD B DIEA K T 0.8~0.9 mm HHEET, FOREIXBENSDNEH

%ﬁmﬁﬁ%kﬂ&m%W$mem@ckWLT%<,¢&mu93%ﬁkm®k%&2£m,$ﬁ
HL 69, KEMUL 19 ThDot NERD S biifk 0.2mm D HOHEHIE S RED 1692 &4
T\ 2o

7oA s R

The relation between number of roots and diameter.

o R oo ok BB
Small size o Medium size N Large size s
5.0 Total
0.2(em) 0.3 0.4 0.5 0.5~1.01.0~2.02.0~5.0 ~10.0 10.0<
x % | 7 7 T 7 o
Number 179 24 10 7 7 8 2 237
of roots -
25 76 10 4 3 3 3 1 100
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ZOEMBDOESIZE 257k R L, PMERIES 0~b0cm 22D 50 22 5%, 50~100cm 1= 39 2
DHY, BEEIDHTHPNRIBDGHEA DT %L BOLNT. REFRIZFEE 30~80cem 125\,

DEZ, BAMREOBES AL RDE, REDL 51T Y, RRDAFIHEE 0~10cm T2522, HE
£ SR NI i S S 3

The relation between the depth and number of big and fine roots.

oo x 100|150 200 | &
Depth (em) 'O 20 %0 0 50 60 70_ 80 907_i0‘3‘ 150 ~200~250 Total
- Nume Of%oots 59 49 19 ! 1824 2012 1212 c2iel | e
A —_— e — = - = _—
Big root 2 5 211 8 810 10 5 5 | 5° 17 3 ‘ I o1
o i ,,f,‘,,_-, | - e
MR OZ T OIFH ‘ 2! e
wi . Index of fine root 99 2?7|34 ,lé,M24 1112, 7.1 ‘ 11 283
Fine root % 35 17 10}12 6; 9 4 41 3 4+ | + ' 100
| i |

10~20cm 1z 21 95 ©. ZEX 20em F TIZHEINZ 7S, X 30 em H 52l b7 < 7e2T 82 124K
TLTCWS, LAL, LFCARBEOS MRS EEGIZHEE 50~100 cm (27D Th g% <, %@
Ly 5~102% DONMHNED LN ZOBFREEX B0em Zrizn k, 0~50cm iz 7225, 50~100cm
1226 92, 100~150 cm 2 8 92 T 50~100 em DFE XIZ B I % < DIRATY A L T B 2 L AthhDrz,

HMED % X DIk &R 283 T, RADAEIL, HEEX 0~10cem T35% #IRL, TOEIIERITIA
BEOEE LS 1022 LB iiERL 72,

CDE 3T, AROSMGE Y QU LFEIZA 7LD T3 Z L3S ATHBH, —FHES 50~
100 em T H{UDOBFUZ LTINS K D finied Y, FFZ 4~92 ORfihHbhiz,

B FE Bl S OBE 4 Am &
The relation between the depth and frequency

b
Depth (em) 777\710 . 20_» 30 40 50 60 70 80 90 IOO 110‘ 120‘ 130; 140

100 951001 95 90 85 95 90 60 45 40 | 25‘ 40 . 40

n..

o

3
Frequency (2.)

RS DD L 31T, EREICEES B LD BbAATH DA, HE 90~1400m T 40~
6025 DAY HHED S NIz, Tibb, FEE100om LI ETIE, #EOfEHA 1) BEDD DS ()
DN BN E DD, —fIIE /) FOBRRIEL OHT D& Vb dA, Z0L S iedbEgd
DEZATEMEVELETTHAHLTVDH I L b A2

(14) Chamaecyparis pisifera Siep. et Zucc. H 7 Z

PEANLE 14m, WESER 86 cm, #i4 47 4 (Profile 14, Fig. 16, Phot. 31 .32 .33 .34),

ROE LRI T, W<, ML RBIHIRCH N S,

Stk LCORMEIE, RSO TKTFIBGET 5% S OAFRE, PRORCFHIHRC &2
THEST b5,

DT Tz X 20 em D & 2 A TOWEA 20 om DA TRA IS0, FOREIE D TES,
% ¢ O 2~3 em DRHEBUZ G LT A X 120 em THEO T Do T b, AR DR S
50cm D& = AT, MR bem Ty, X 10~80cm T2 < D « KEMRIZE LT Fig. 16 0 &
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Distance

Ig

Fig.16 + v 3 o W %
Root system of Chamaecpparis pisifera. (H. 14m, D.B.H. 36 cm, 47 years)

Roots are not developed in the compact soil, therefore roots of the
upper soil layer are seemed alike layering.

SIZRUTHIK 72D T B T S RIBORERED LA 7ctd, ROMBIIHT D542 IEMIZEL ok

IATHELLS FIDLCETATIERR 22 EMEL RO TR T 22, LD L S hE&bhdTHEN

FHD L ZAHTIUTHL D THRBGENMO X 5 Thbo BATFEL 72, s+ PERO SR

FEIRIZ T LT B,
BLEDOKRGCETHROMIZIIIE 1 em FIEDHIGHHERDIRE TR LAY, KEHDO b O X 50em T

BENREEFOT 5,
B 16em DK ANRHEAY, MbkA B DR i8EA 80~40cm & = A TLUZ Tzl L TR TR E 725

A3, T DJIHBEEN I p 4RO & 2 A TRIZ M- T L, v FHM B> THEL Twde T
DETHUZINTD, I ETHP L AT TR HHE - LF O & 2 A TIRRICERESRD T 5.

Length of trench

20m 15 10 0.5
[ i h | I
=0
. o 20° e e 2 e * ‘o 00° ® o, 22
ot bbb s det o ¢ a&'."..";'?t;&n'ﬁ'%
x . (Pﬁ‘ . » .
. 0 % H % Wio x s .‘2?.’ > %&%%-3’
. (o] e O o o °
. :‘ :" Se TN D S Q o°.°§:pc|§b° *x .O.Ox
o 0200 joe "oX o X .’ i
. c.): °o.” ° ..... «e0Q e 'oOO bx:. ::?B;’QQ' A 8
x x o
O R Y L .
[9 . ™
o . 00.96: -y
v 0 O o
.0 o’ * 86.. O ‘: =
% . . <
. .o. o > do o. ,D ;
o © LA 8° 8 Qp ¢
o ..
; * - 1.0m
. o [} .
L]

Profile 14. + v 3 © K 8 © 4+ 47
Root distribution of Chamaecyparis pisifera.
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Length™ of trench

a
[

Profile 14. + v 5 o s @ 4 #F
Fine root distribution of Chamaecyparis pisifera.

FHEARE, BEROE S TETHCHI L TRT T2 DA%, Bk 50em Likihs &, #
R BFRET DT RE D/ 72 B0 H 2. —BICRHHRIEEE X 30~40cm 2.5 EHICHIIL, &
BVl LA E 72D, BRI ZERICER DAV, PRIC BT L CHUEY 5.

ACEARIEA DI 10~15 cm DK DDIFHIZ, BFE2~3 om Db DAMA B4 L To — 7K
WCHET D SORCHRAKFROEEE L TV545, BT T OF - RERIZHE LTS
bOAE . ZORGAKFRUL, BEROBE TIHREL THMNEL b, TOL5REFRIY 77085
IACFIROFEEDFH L <, "FRLFHUMOFED T, WhdD 2 HRIMOBIETE L, Lf0EXx%
X2 B1HD—DDORDHIGEEZ BN D,

MR BIRIZ e D T REEIZRGE L, s - R E & LIS BRSO M 2 8o T B IR
DREEE / FITUTEREO0.5~0.Tmm DL DAL\ KyDRR BB T K 72T, 14 0.8~
1lmm OHOPEELELNA, BT EDOE ZATIIEORE XIIFEL o

ZOLENE DTV E ZA T, MRRIIH O TLELH CHEOOWL TS, Thb O, %y
EIATHHENEIAHTHHEMOFEENFL <, I LTI, Zh b OMEAEIRCFEE T 5 7012,
FHHIHEAT Y, MO UEIOLEL YV SHRL TBZ ED 50012 72

WP T DARMENE 551 KT, MRIRAS 9422, iRAR 522, REHUL 4 KLADTH LA DI 20
I EBRDOTENE DO TE DI, A EFEBIZR DO T2 Z OO EZEZ b D, BT

B RO A oo Bl ¥

The relation between number of roots and diameter.

. U R TR ! R
o Small size ~ Medium size Large size =t
0.2(m) 0.3 0.4 | 0.5 0.5~1.01.0~2.02.0~5.0°"0 | oI 10.0< , Total
< ! i | | i I
Number ' 350 106 49 13 22 7 2 2 | 551
ofroots '~ . |
2 | 64 19 - 9 2 4 1 + + ‘ 99
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B 02cem, 0.3cm DLDA%HL, D 832 % KT o NMEIZEX 0~30cm 1Z %D 60 25 H1
AD LR, PEBTHBOERIZS T, HX 20~50cm ORNZFDHK) 2/3 2351 L T b 72 7
BERIE S 0om 12782 L UKD T DM H o7, PEBOGELE DM D Uo7 iEen T
HBo

DEL, KROBABUZIOWTHESZLIZFDEEE RS &, RAGMHS1E 10~20cm T 202, %
72 & 0~30em iz 5722 D4 AiH D70 T DAtk & B0em 72 B ZUZik A L T 92212789, B S 60cm

X0 A M, M S5 R
The relation between the depth and number of big and fine roots.

ik r . o o o 100 150 200 &t

o . Depth (cm) 1 10 20 30 40 | 50 ‘ 60 ' 70 80 ‘ 90 ’100 150~2OO‘~250I Total

- 'Number of r001,45104 110 99 | 85 051 .22 26 20(231 5 \ 6 f 551
Big root % 19 20 18 | 15 9 4. 5, 4| 4 f ’ {

WL O% S O o, 212 a4l 5l 3l s ’

s #  Indexof fineroot *° 86 . 43| 38‘ 8|18 i 12 4_!_7 ’
Fine root % 38 17 15 12 7. 5 5 1 2 1| 2 | ‘ ; 100
T 49 T, KROBRGAHESIE 120em Thore.

D % X DigE L 267 T, HiEADBEESX 10em 1z 339, 0~30cm (Z 6695 T, KEOLE
VY ERIZSHiA T L DT B, BRSEEEE 0~10cm Thotzo MM D KIROBGE & HEE B
& S0em BRI HAIM LT Do F7e, BE 80om LT TIIZEA EFMARDBIILV Y,
BLE X B0em T 10025 ©, T0cem i 4022 27c9, 100em Tlx 409 <, 0cm LITFT

& Jg B 8 BE & A .
The relation between the depth and frequency

s | 1 | " 120 | 130
Deptil_(cm) ] 10 | 20 30 40 |, 50 60 | 70 80 90 | 100 110 120 ') 130

| B
Frequency (22) |

100 = 100 100 100 \ 100 75 40 60| 65 20 30 5 5

er%kt«f%@ﬁ&ﬁ%b@f/E<Eéo?&b%,iF%kM@‘ﬁﬁMﬂtyﬁﬁﬁ%Kﬁ
LT Enibhhb,
B Wi O KRS 348 AT, AWIMD 6395 1Zdh7el, FORIOAEEEIT IR 9425, R
LT, KBS, MEBOBIEIFHI Sy FONMED 5 Hiitk 0.2 cm 0 b DIZEERD 8% %
HO Ty Z DOKBH ORI AL X 0~10em 12 8824, 0~30cm |z 6692, 0~50cm iz 882 T,
AW HE L T RSO MEN E b TS,
ZhiE, RHHER E KPR RET 2 AR ED IS & 51T, BkEER 512 L 725D TR
DB EE DTS MMM L BB DTH D,

(15) Quercus myrsinaefolia BLume DA %

FBAIHE 15m, JEmst 22 om, k4 40 42 (Profile 15, Fig. 17, Phot. 34 . 35 - 36),
ROERIL RO T, #<, P

ZORGRIE, BHROIES THIET 5% < DItk I~dem O - RERUZ L DTS B,
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Distance

L 0.5

ydag

Fig. 17 ¢+ 5 % v o & %
Root system of Quercus myrsinaefolia. (H. 15m, D.B.H. 22c¢m, 40 years)

Large roots are few, and small or medium forked roots are gregarious
in the compact soil, but their development are not good.

Tiebb, TMFRTIEMREkOE ZAT, Bk bom BEDSDATEA, Tk L THES 80~100cm Dl
THNZ < 0l L TR AR & 729, — 8L RHHR & 72D THRDO TV Do

Z DD 3l L THIFARIZZHE L T2 400 5 L HEHAGDDIZDOWTRS &, T bORTH
EAEERROTT IS Y, FIRCARDOTHEL, HE 80om THE 1~2om OREDOTFHEAHEC
BOTETLT RAESIZIT0emiZiET S, —#HZ FBIE 2\ A DS Aol e < BN S .
LaL, & 100em LLEDEGEZATIE, TONEZELOTHEL, FIRIZERD bDAZ, L
DB X 100 em (T TR TEONTRL ML e p AL bhiz, ZOB/RTHRDOI L, H5H0
AEOESO7DIZ, BIKBH D VEHIPHRIC 2 SO0 BOB, T MBI LA RE L T/
EEZ 2 BNDHD IR B DX e f  HITR D TE I RIEBH A, — B Z O
BRSO L ZATENTA D EVABNILA DT,

FHEB SR T L MDA E D TEH <, MTROBHUZI Gk L 2B EZH L T3, 207,
ZDE %L DG Lo AEE ZHEBREE T, BOBEZ LI OTHENILAXN, HUESORD
P NE ALY G, LMHAERT DI ENEE SN FoA X T OYELFL X 5T, BIFRC S
4 %% < OF- KBERTEHEDSNWMOEL T, 2% THOOECF 74 A—LRGITEB5 T,
L7 T, BUTPRE D70 HB RS T LRI TERVIRETH D70 T ORHHRO 5 A —f%
128 T 20~30° DL DA H e WP B RV & T A TR RHEME 1 U T ok - #5814 5 B4 A%
o L, ZOL I ABABHbNDRADG XL 30~40em THot:,
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Length of trench

20m 15 10 05 0.
i s L { 1 L |
. %% O° s ) -...-..O.-:-Oo.$ . -0
. 20 04 05 +X0% 0% 0333 5*0O°* 55 032 * e o
. . 3 x O
x O. o gbo?-. ..O 20 .6 ‘é Os . x ge .0:& ..xo.' Q¢ voe® e
% X X . X,
o * :'x C.)x'x x %O s on O o o .0 °Ox :x .
UJ X .
. 60 0): d o. [o] Os 2).O Oe¢ o X e °® o0 .
S A I I g I
o o :
« * (8 . O'..‘ JO O N :o . O. . rl:Dj
09,02 et® ..ot ©° o . 2
o
.' %. ¢ e .O 6 .0 o, * . o . . o
.
¢ ° 20T el h0 % 00 .o
o, O o° oo « 0
* . ¢ e v 0 S5 . * L 1.0m
o} *0 o+ O% o . o
. o .
. . . O.
o
o E,'
Profile 15. =+ o # ¢+ © A M @ 45 4
Root distribution of Quercus myrsinaefolia.
2 Length of trench
-0m 15 10 05 0
L L | N 1 P s 1 i . s !
i S ——
—_ W R S— Y
S— e —1 3
©
2
—— . SR L =
—_— — eam  ses s - -
-_ o —_— —_— - 1.0
— L 15m

Profile 16. ¢ 5 # ¢ o #l#t © 5 AF
Fine root distribution of Quercus myrsinaefolia.

LIED X 5 7e, B (RIS HEICHE E 2R ORMO DT, BIROFR { TRFHIROE A% <,
Rk E BN 12 L7220 T, £ OB EEICIE D LTV 5,

SO —#IZ o — 7R 72T, B2 RET 20

ACEAR AR ODIE  THID L BT DT, 7V ORZTREND & 57k dDidigv e Hkkn S il
FeA AL, B 2~8em DE K DRI Do L7eni DT, Bk & m S h 2122 TARULE
2% 0B hs, FHEFHIERIZAT NI DT bo AN T ~ 7RO LA S TR B KT
HBH, FOEBUIVILESVE . WOREFEL, B 1~2em Do ~7ROSDTE [ Z
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L<s HTolid 2 & FEGINh 5.

MBI THEO L ST DERM AP T, PMRIIZHIESIZ O, WML —f%IZim < THEE 0.2~0.3
mm DH DAL,

WP C ORIEE 8T8 AT D BRI I ~NTEH L, FOFEMRSD Tﬁbiﬁ@ﬁ@& SN PR IRRARE D
969% % (Lioh, EEHLAS 524, KEERUL 2 A L il L 7eh Drss SOk 5 7B ilE, = ORRD5 A
ELODTECZELERDOLTV2HDTHD, TONRIBD S b, 582 (28X 0~50cm 12, 3725 1% 50~
100 em (Z5#5 L T Y, BAEHSZ B 2720 % OPNFEBOFHA RSN,

FRIRT S AU S DAY, TAUTES B0em DG E ZATH s - HERIEOSIEA SN2 &%
RTDDTH5.

(= B N Nl V3
The relation between number of roots and diameter.

) R N N |
‘ Small size Medium size Large size %
| 0.2cm) 0.3 0.4 | 0.5 0.5~1.01.0~2.02.0~5. 05 . oi 10.0< < Total
! _h ~ . I I
S : ! i
Number 264 48 27 18 20 1 373
of roots |
1 T I i - Y
% ‘ 71 13, 7 4 5 } + ‘ 100

Wi, FEEFNIKBERONHERD &, BEOL SRR HETES 0~10cm T 199, 10~20 cm 73
1525 THoren, BEE 30em 2532 LT 8% L7y, MTEHELLBIZ LA DTIHRIETL
TW5b, X 0~50cm (Z 5824, 50~100cm TiL 36 22 D4 ElH BT,

WX AR, WG R
The relation between the depth and number of big and fine roots.

7 100 150 200 &t
| Depth ({,m) ’ 10 20 30 40 | 50 | 6070 80 90 10°l~1§o~2oo~250 Total
| - |

c INum/tl;er of%‘oots' 71 54 28 81 30 25 34 24 28! 25 ‘V 23 ' e
Big root | % '19 15' 8 8 8 7,9 6§8‘7' 6 101
MR D% S OIRE ., 38 9ls 3 1T T 5
s AL Indeﬁf,ﬁaeroot‘ﬁ ®m e 9po e 1w
Fine root % w0 a2 (16 8 5 6 2 2 1] L 101

HRD L XOIBATHIINT T, KX VD EEHIE< oL, RRTHFESIE 0~10cm < 40 %,
0~30em iz 1795 233, DT, AMUZILNT 8525 §%H 2l LAL, X T0em L ETIZEUZFDSy
TR LT 298 L1, BASHESE 1000m € 190 Thot |

BB X T0em & T 95~10022TEHHTH L, WAL IEBWINML Tl &hibhnbd, FX
110 em 7B FDRG A 1eDT 652z 12y, mRHE XL 160em T b2 ThHhot, T7¢b

g B BB o K
The relatlon between the depth and frequency.

ﬂebth(an) ‘\ 10 20 ' 30 | 40 50 ! 60 70 | 80 ; 90 | 100 | 110’ 120" 130 | 140 | 150

I N L PO N F— ' ! I ! .
BB \ | ‘ I — |

Frequency (z) ! 95 100 100] 90 95 95 8 80 70 55 20| 0| 15 5
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H, HAMRD% SO OBERESTHS100em L ETH %L OSMiEEHHR7A, RWZIEEHDHT
i () BEDE S Lhisnor,
B Wil oAREE 179 AT, A Wil 4822 1Zh70 9, F0 5 HLIRMIITIRERA 8827, g
M 1222 TREBERIGHEIBD LN D7z,
COKBHMOESINHEGES B0em ZLIZRBE, HE 0~50em iz 7424, 50~100 em iz 2225 T
HEDBBGZIE AMROSA L VD 1692 & LFMIZAin %\ 2 & A Do IRy R X 1100m
THD7

(16) Quercus salicina BLumE AN = 2

PEATITES 14m, JEssk 20 em, g4 65 4E (Profile 16, Fig. 18, Phot. 37 . 38),

MOERIIHFBET, #<, PRFHL

VI AV TCREDBNIL 3 A VCROMEELE L < 22\ 25 Bk Bt Pt 4~5 em DRHEIRA T,
PR < THIA S 4y L, BIHHIAHT Do

TTHUL, Bk L ORHIR &K FARO B B A~Eem Db D13 D A, BAROFR < TRAIISY
Bg 5, Lal, 1 @D SEADPRBIZNET S Z &k bind, £ ¥ 773D STHEkie sy
B ORBEAIE < 78\ DT, MOFIED U273 BHEIEHIZRZ %0 F70, L 1~2em DR
DiFHIZ, HES~Lem DR CETENZ I LY I AV ERLDBEIATHDo ZORS TEHCET
BUTFRIRIZTEET BT L0380 —fIT, 7S 90 em (R < THER 70 1L D LMD & THA BT
MMLTY, VWEE THIRTH D7 D/MURDRIR VR THIC A D THREL T, kKRS 160 em (EL

Distance

A==

05

m

yidag

Fig.18 v 3 v v & v o i %
Root system of Quercus salicina. (H. 14m, D.B.H. 20 c¢m, 55 years)

Level roots are few developed, and oblique roots are much forked,
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Length of trench

20m 15 10 05 0
) ] " 1 1 [l
R . Lo
A R AT S - PR F 3 T S
O . * L .O . :.: :o :p°0 .* :'OOO . N
* v . ¢ . ° 0: ?: : ?' * « . °
. . L] . .
e 4 o ¢« e, Ye)
o QO o . o o. . ** 0 L os
oé ?' O o . o . o » . ‘
° . .‘9 O. O :'O %v (o] ..
i .o O o oo (.) E
o B5Co O O O. .’ O ** o . =
. Oe w0 L o 9 S 08 10
Qb e o0 o0 * :‘ o: oo . % .
.
e 5 0- @) o ?. . .
. . ® o
o ° . 5 . .
Lism
Profile 16. v 5 ¥ v '+ oA @45
Root distribution of Quercus salicina.
L th of trench
2.0m 15 1‘09 "8 ' 05 0
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Profile 16. v 5 v w %+ oWIR O 5
Fine root distribution of Quercus salicina.

T %o 7lgh ZOWCHIEROE ZA TS < I B[ H 5,

BLEIZATe, TFROESIZ L DREOE S, FOHXTLIZGE N TH2RTHROTEHOAS T
WElL THh2DE, WS S0em T (ZEFE 3~4em, 80em i 2~3cem, 100 em <1 0.8~0.5¢cm THD
7o BlED L 54T, HE 90 om LITF TR FROFBNAE o> THIS , HHRIZARD TR T T 572002, =
NOLDOHCTEF R E DT, Fig. 18 0k SIS R % 5, BAE X (5T TIZEUARD MR 200k |
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THBD, ORI TIIHMURD g D e < THIRIZK B,

HEX B0 em Bl EDOFRHEBUE T HICHINIL TRT 45300500, ZOBEILITOLDIER0 LAice
ML TEDIIEEATARE LY, AW LA LT EBECEL, 2 T% < OHMLE 3 L T
W, [ERE 0.5~1om OHHRDRHIMA RSN B 0%, ZOXBIT 780,

KERD S bA L DE LTE, BERA~Dem DL 0O NS AA, Bk HEER S & ZUT< e
0, %< D KERIZHE L TRO T %, Z0o—FIROKFRE, #EEE e d>TROL S
IZHRIZHFE L TV 575, TORXRRE <, BRI TIAn <R LT, MEIRZ#ERE < &/
SN D Do BEE B0em LITTIE, 13 A EKFROFEEZED BNIehD7,

WAL T IO & 51T, AINSTBLY & 7D TR E 22l b yIROFIANZ $1EHI2-0<, £ ORI
T 0.2~03mm DOLONE G, WORILE <, WHVEZZ LV

Wi OREUE 299 AT, {BOMAUZIENTH70 Z\,

RO AR B MO
The relation between number of roots and diameter.

A E M NI -
) Small size  Medium size ~ Large size | &
0.2(cm) 0.3 |, 0.4 ‘ 0.5 I5 .0~1. 0}1 0~2. oiz 0~5. 0}5 0 0.0 10.0< l Total
= FK | | o | | ‘ T o
Number 223 29 |10 2 21 | C 6 | 299
_of roots | | [ | l .
% 75?10‘[ 3} 1 7’ 3‘ 2’ | i101

Z DRRDOEBRI AL DR 8927, hFMR 1027, KRR 222 <, PEIUIES 0~50emiZED
5222, 50~100cm (2 2824, 100~150cm = 192 TH & Z AIZIIENS < O/ NERAED b7, $iE
U 0~b0em 12 192, 50~100cm (Z 4222 T, MEMR L Y b —JF, B & ZAIZFRIBOSHEHE

DEI, RS L TRABBOEIJIO A # R L, RAIAFIES 0~10em T 192, 0~
200m T3 2T, LMETORBBDYAA I DI, ThEgEE 0em ZLizhb e, 0~50cm

WX OB M, MR o e &
The relation between the deptb and number of big and fine roots.

100 150 200 | #F

Deﬁthﬁ(mn) 1 10 ) 20 \ 30 ' 40 50 ‘ 60 } 7o 80 \ 90 ' 100 |

150,~200,~250 Total
4% | I
& g Number of rootsl 58 ’73? S 1767 16 ‘il 20| 11 \ 22 ’ 22 ( 59 ’ i ' 299
Big root % \19 1285, 5 5‘ 4]717 \ 1
Wt o % 3 oFE I ol s Al s 4 )
— Indexofﬁneroot 41(3435 12, 9| 7 3] 803 ‘ 3| 1 | 151
. -oe A B S :
Fine root| A 271281238 8 6 5. 2| 2 2| 2 1 101

12 49 92, 50~100 cm iz 30 25, 100~150 cm (= 1925 T, A& A TORADENT & Do, it
SFEXIE 140em Tahot-,
HIURO% X DIaa T 151 T, AR AREOBE L L & 510 S 0~10em T 219% Th Y,
& 0~30em 17 T395 23D, AMOSANTIATHIR DS54 8422 B LI Az k 5Tty L
L, B A0em 253Ul 2T 8% 127 ), HRIRD L Tdoe T7bb, ThBHDKREH
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RO DIRGEA B KHUTHIBIZ Y 1A % A%, AHRIE RFRBIZ 2\ 2 2 A S Az 72272,

HIAIES 60em T, THNM RSP T 20021t T0~8022 4,59, HoONHo L,
2RI L O TE DT R 1T0em THoT, X M0em M ETIHz LA XY (H)
RO 57 LiBd B,

F& J B 811 BE & M &K
The relation between the depth and frequency.

woos B 0 8 ' 90 100 110 120! 150|160 !
7@61)@77(6}77/)__’ 107’ 20 30 40 50 60 70 80 90 100 110 120 130 140 1501 160 ' 170

OB o | ‘
Frequﬁcy (%LIOO EO 100 90 80 85 60 60 8 70 65 50 70 15 20 15 10

B Mmoo AL 198 KT, A WD 662 125720, 05 bR 9B %, FREA 6% Th
Do TOMIRIZET 2 RR GRS 0~10em =232 T, 0~300miZ46 25 Hipfi L THY, It
RO LTI, B WO A BfIL D b yiinZeficE s oT w2 edbnd, Lo, Thik
X 50cem ZEDILRTRAE, %X 0~50cm 1z 6125, 50~100cm 7z 2427 = B Wi & L T K
IZHNRTECE ZAIZ 5T %\,

A7) Quercus gilva Buume 1AFA4H>

AR 1Tm, Maisiiet 33em, f47r 55 {2 (Profile 17, Fig. 19, Phot. 39 . 40),
WOXKITHET, 57 DERICZUTHEL, Fif.
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Fig.19 4 = 4 » ¢+ o # %
Root system of Quercus gilva. (H. 17m, D.B.H. 33cm, 55 years)
Oblique roots are well developed around the stump, but are few
in the deep compact soil (depth 150cm).
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Root distribution of Quercus gilva.
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Fine root distribution of Quercus gilva.
772 uy DRFIYT, HES~Tom ORIROTTFRAMBERON T FIZHAL 20 F 220 kD7< T
3, ERE2~3em D < ORHIR & T TFREAEHIZ 0% LT84 %0
ZEZ 90 om LUF DRUL, —FBD KD D 2T 0.6~1.0em DN NS DA% <, 24 5 IEHkiz
ROTIHETL, RABES 180em (EL T2, —fUTES 100 em Bl ETIZETRONBII <, &
RIZIET L T2 HED S\ T THOIIBILH A ' HIRIZEE Y, MO E > T,
FHIMUIRHZREDH L <, B BEADOEE 10~15em DR GRS 225, BHkAS 50em
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OWEEDOTIAN THEE4~bem D% < ORHERE L O FHRIZE U, T TFHRA S 5l LR & #H
IZhBAEEDP T Do

L7z T, s KM % <, BRRO M TIE% < DIREVBE SN D TONIIZ DT
B&, BEOTSTOLDRXTHZADTHIET DD DA% IR TRE 82 TR DB DI% U,
Lal, BS 40~50cm 8T % L ORHEIRIZ—A0C L7280 L, 2035l LT, gk s 100~
150 om @ 7e & SATIIKTFRE LY, EHEBREADREELZKFRL LI LERR#EL TV 25
ENE, THD DS D AR < 20°~30° DFEA AR TH B,

AKFRRE LTE, B 15~20 cm ORI RIRO B TE < OB 3~5 em ORFHRIZ B L,
Bz, ZOKFEEAERL~2 em OFEBIZSEE L T\Wvwb, BROMITIE, Zhboh « KEROKATF
BARBIRICRE T 2 2 &ilindo BRE2~3emBIED o —TIRDIRG E Ik 520 KR 5E
D%\ KFMUTEX B0 em F TIZZDRENFE L <, THUEDEXTIIEALBEINLD) DT

BLEDBOREIN S, Wit 2~3em Orp « KBRS —BUTFHMZZ L <, liF 2 2 9hede.

MURIZY 7y, UV uAYnE0n Yy BICHITHCERFINT /R0, BB NS 0 127D T
EL TIMBBIZOW T %y FOKSIIML T, BE 0.2~03mm OB 0AFETH 5,

WFTE C DA AR IE 695 AT, fIOBFRIZINTEDLDH TH VY, Tibb,  ~RIHEELTR 7 > Bk

7R OB A B mRoE
The relation between number of roots and diameter.

‘ A AR o E AR A& OB

| Small size Medium size Large size [

‘ — - T e S T —

0.2(cm). 0.3 0.4 0.5 o.5~1.o1.o~2.02.o~5.o5'°~10 o 10.0< Total
= B B ' o ‘ ’ T
Number 485 ’ 88 | 40 . 14 28 23 16 ! 1 695
of roots | o ) ) L

% } 0 | 13 ! 6 2 4 3 2 4+ , 100

KR % BN D Do FOEMIMITIERA 919, HERB T, KHER 29 T, IEEO
FIEHUBOBFIUZ LN THHI S,

O NERULEES 0~50 cm (2 57 %, 50~100cm 12 8125 Aid 0T, HE~E 2 AT IMEHROSTE
MRV HB N LDz, Fis - KRBT DMEROBE L0 & Z OB L, GiE 0~50cm 12
46 25, 50~100cm = 40 95 HiHD7z,

IRBDOBESIZE A0 MOBZRERABEUIZOWTARD &, RADHEIIES 20~30cm T, {hokF
IZHARTRORY, FOLKILIB% Thoro $1s, EX0om ZLIZZOMHE R L, $725X 0~
50cm (Z 5625, 50~100cm iz 29%, 100~150 cm 7 15 %4 C, DM O Loz L TH0, %
W ZAIZSRKBD A\

HIR D% X DIekra8t2 280 T, & 0~50em (2 90 2 A%, 0, 50em bl | Tidzuz b 7227T,
50~100cm T 9925, 100~150cm Gix 125 LA 57 L TVl

FEL, ROEOLSZHES 110em T % LUET, 2 EUILERBWCESSHGL T3
bbb, LaL, BEEXM0em 75320l F0MENK A LT 352 1270, RRIAHEXIZ160cm
T, 80em LI EDHESTIHFEA LKL LT ()~ BEOHAELHZBIRAR,
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The relation between the depth and number of big and fine roots.

o I x Lialonlan 1100 150 200 | @
| Demth omy 10 [ 20 30 40 50 \ 60 \ 70 80 | 90 '100 150 ~200 <250 Total
P ) g s S
i Nunber o] | ¢ 70 5|8 x| or 2 s o ||| o
Big root % ol1z13]zj10) 7| 4| 5| 6| 7 15| | 100
D% S OIFEY 50 | 45 | 54 | 46 | o5 el el S C | 20
@ gt (ndexof fineroot 77|745 | 54 ] 46 | 25 ”776 P 73 Pr2d i 7’7 )
Fine root, % !16i20123'20 1 sl 3 1+ 1 | 100

=Rl B S
The relation between the depth and frequency

23 ' ‘
_ Depth (cm) [lojo 20 30 o 150 60 70 80 90
N .
I

i
lOO IOO lOO 100 95 90 90 95 95 95 85 80 35 20‘ 15

lOO 110‘ 120 } 130‘ 140 150 | 160

E
Frequency [€D) iOO

B Wik ML 185 AT, A Wi 2725 12dh7=0, F0 35 HIANEMAT 89 25, hRiR 922, Kt
IR 22 CTHhotzo Z0 B WD KO AI DTSt X 0~50cm 1= 5824, 50~100cm = 347Z
T, HBMRENE ZATUNAARD B RTeA, HE 100em B ETIHEE A ENTINRBRID7,

(A8) Quercus variabilis BLume TR E

FAEALHE 16m, fSEst 24 em, K4 50 4 (Profile 18, Fig. 20, Phot. 41 . 42),

ROFRIIHEET, RR2PE, BKO & 5 EGC L 7 OFET L5y, Bk,

Bk BEEE 30em D& Z A2, T 15~20 om QR FRZEAM 2745, S 50~100cm TiE, M
E3~dem D, KEDEH Dic PR E RIS, X 100 cm 0 & 250 HITRUIHI 782
T, Bk LIZFRIZ 72 D TR X 260em $TIRF LTV 5, JOHESIZE HITEROZEL 2RI
BETHRIZOWTHEL TR &, X 50em T 1d4em, 80em T S5em, 100em < 3.5¢m, 120 cm
T 2em, 150em T 050m L7pY, #X 130cm L ETIHEE AL EASOBRATEEL TW5D,

P EOBEEOEN 2ZThhhb L 512, BEX100cm D E Z A4 52z I 72 A HA 5 2 hibh .
UL, ZOESITENT, HLOD - PRI L THD 2 EZh L2 D THDOT, SFIZONT,
FRIRZSV LIZHBROR FARA Z OB S L ETIE, Fig. 20 O L 5 ICHBRICRIEL T o 72, ZOWE
DTS 72V, YA % < 78 BB < TS 10 THEEO LUz 7oy, JHFEORE, Biwo
JEH EROREIRGIED L stz & DRNZAS 2 OB H 5 L 5 Th b,

RS 180 om (RO LEDE & T A TIE. R FARSMIIIR AL LIBIRIC 2T, FEOBEIZN-D
THETLEMLH Do

ZD7DIZ, FMURFEIZEAD S « hERBAFEEL TOBHZ 0%, BAREL T &, LM
[ < THRABER &4 2 2MA DIz, MCRTHIEATHIEAE <, HIHVIFSEITd~NELS
WZRET 22 &0% 0, ZOLEAE < THEWERS T, TTFHEHA R L Tw 325, KRB ©
HB. Lnl, TOMUDEASIEEDREAE ZAIF LT L,

T T IRDOIII I T D LEIZIEA DREEDIE L& L THITFARISEL T 245, 2 2 Tiksayriksidis
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Distance

25

Fig.20 » ~ = % » #8 &
Root system of Quercus variabilis. (H. 16, D.B. H. 24 ¢, 50 years)
Large pendant roots are developed in the depth 260 ¢m, but they are
divided into many medium and small roots.
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BH0N%EL Y, B LRRMN/ L TA TS T Y o, SETBUILAL 31,
HEE ZATORMIBUITAZHINL T, RELIETRE 720, LEECRET 2RIBE, EHIC
D THI L TSN BEEINDIZ L DT E Y, LIFEERGET 2D D%\,

PR, ITRE 16 ~20 e 0> 0\ A EUAR IS S 7ol 2Lk, Bk D i 2 HN KPR £ 0 /R
s ZONCACT UL, BURD LT % < o - REEHUZSME T Do AKCTFARD 20T, Jesii#iiA T R i L
TI PR EIL DT D S DA 2 - ZRIE S AL BERAUTHERA T Y ILRIZIEA DT 2 2 & hibh D7z,
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Root distribution of Quercus variabilis.
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Fine root distribution of Quercus variabilis.
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BRC ORI 219 KT, T35 H RN 86 22, PR 1222, RBRIR 322 Thd, BRINZ
REONTie D e, PEETIEHEX 0~b0em (27D 2422, 50~100cm (Z 1725, 100~150cm (= 2897,

Bk B AR s Mmook
The relation between number of roots and diameter.

N L - e
- vaall | size ~ Medium size . __Large size =
o. 2(cm)t ’ 0.4 | 0.5 0.5~1. 01.0~2.02.0~5. o]5 ° . 0‘ 10.0< | Total
Number ’ 142 24 1 16 6 17 9 ‘, 4 ! 1 ’ 219
_of roots D i - -
% | 65 ’ 11 7 3 8 4 2 1 i 101

150~200cm (Z 8192 T, & ZAIZH PMERAZ T EA DD, L L, F e KEBRTIEZ OMFH
Wiy, HEX 0~B0cm 1z 6095, 50~100cm 2 24 95 T/ NMERRIZ AT RBEHIIZ S\

ZhE, BAEHOREAHTRS &, KEOL 512D, BAHHEIZES 10~200m T102 Th
D, THEREX B0em TEIZRBE, X 0~50cm 1z 3024, 50~100cm iz 1822, 100~150cm (Z

£7 e S | M N - T 1 S s .3
The relation between the depth and number of big and fine roots.

B o 100 150 200 |t
| Denth (m) 10 10 \ 20 30 0 | 50 60 \ 70 80 0 10°\~150~2oo|~450l Total
1 Depth (e ‘ I
A A ‘Numberiglootsw_s ﬁi{\j i% _6‘75 78 z j jé \759, [ ,2,19,,
B1gr00t} % | 4110 6i 4 6 3 6 4 4 1 26 27 101
: FHo% S otk 9 4178 12 10 7 2 8, 7] | 206
a f [Indexof ineroot 529 14 17\ AN N -
L 1ne root e e e
Fmeroot} % ‘23l24|16’ 7’ 8\ 4, 6 5 1 5

o . | i e

2625, 150~200cm (2 2725 T, B L B2HHOBMMNIE OO TRMT, #HICL % < ORI RS
Birze TOBIBORNBREUL, BUSHOL ZATHIPBLIL SITNMERSETDOREEE DTV 5,

HURD % X ORI 216 T, AN RIEARMOEE LA L & 512, BEE 10~20 cm (23> T, 249
ThDle TOWMIIKMDGA L EE PRI, LECEIEH S SEE 0~300m (2 6322 5347 L
TEY, AL T 48 % ESADNI, HUROSTHIHS 0em nHRII <D,

HE 100em LT T, MUBDSMIEEHO T2y, BT EA L (H)~A) T b,

BIPIRANED 200em £ THS, HFX 200om T 802 #IRLi, Tiebb, g (1) BED

FHNELS ETHR Y FERNZH DT ARSI H D,
B Jg B B BE o &

The relation between the depth and frequency.

—Deﬁthi(fq;; 0 20 0 o s e 10 8 | 90 " 100
Flreéjillencv '( 7: 00 Eiooi?aaéiloo B 95? i95 " 80 45 75 | a5
AﬂDZefth (em) 10 120 10 140 150 160 170 | 180 190 | 200
Fl.e(ﬁencyﬁz(% 45 65 80 8 8 60 :7 soil\ 75 5 85 | 80

B Wi KMENE, A BFEIZHNTE b Tl 18 AT, AWEHD 62 (I EihDl, ZDA
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Wi e B WHAIOAMIE DN D5 2 5 &, JEHETHII Lick 512, MBSk E i L THR- 5 Y
AFUAZEE Y, BADIEA D NEDLDH TIEWZ Db 5,

A9) Quercus acutissima CARRUTHERS s X F

PEARILEE 1Tm, MoERifE 80 em, #§4 50 4 (Profile 19, Fig. 21, Phot. 43 . 44 - 45),

WOKBIIFEGET, PREA, MO X S Il e fE L <, MHIELS.

BWERD FHICKCIE FRA S, Sk &hdTHL L, RO < THRHHIAEHIT 50 F72, Rl
O RN S <, ZRBH G AR TRARAES 280 0m IZET 5,

DD B\ DR TFRRE LT, B 50em [FETERE 2~3om Db DA% <, HE IR HOIN
BhiAor, TRLOEFRIZEAEC, BIKT, FMMICZ L < b (HBREICHIT D iy 3 728
T Do BMRESAITTIE, LH0E7 T AL L 7R e T, Mot <, KMl T 250
ME, L7eADT, MIMRPWIUR O FEE b il e h D7z,

HIFAKDE ST T, BINZWIPURA FEE L T e Z 2 B hEWLAIERIC S <, ZZok
AT, TR DR & P A8 0 K ShTw 2 2 L offigg S i,

FHER D ETREF L & S1Z0E &b TH L, HEE0~60em D& Z A Tiifk2~3em D% < DRt
IR E EFAUZE T 2, L7t DT, TR L MOBIIHIEE A E hd TS <, FHZLIENIHIZ
g X 80~150 em DRITIZ, D& Z ALY H#FH L <, FHEBE LIZF2>THIL, &2\ ik HIZ
T D Lx e, AR, &2 W IET IO Tl B BFI2BO biice T, fH

Distance

Ao

T

Fig. 21 » x & o f £
Root system of Quercus acutissima. (H. 17m, D.B.H. 30 ¢m, 50 years)

Horizontal roots are few, and forked oblique roots are much developed.
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Root distribution of Quercus acutissima.
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Fine root distribution of Quercus acutissima.
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WA EHGTS T B2 TR G R A S X, XX, TAATY T, 4 X7 T EDRRLITIEEWZD 5
TOREBDDOTHD,

KFEHZE DO TH <, RO TE L O« KBS BT 225 Tk L, #ild s
WWEET T 25405\

PlED & 51z, MRAODELE L\ 7dis, BHTORIEEEMEIaE, L% o ORR-HRIE
DERCTH7RT < LEFT I LT LLADR

HLE, Phot. 45 X 51/ & <MD T, Bt L TMERIC O, MBI SR> TEIL T L
A D TN Do WIBRARIEANS, B 0.2~03mm DHDAFBETH D0

I DKL L 58T AT, LOBEICHNTEDLH THE L, ThiL, ZOEMOIBAEAE Hod THA

BB M A %o B
The relation between number of roots and diameter.

NS - A B B
i Small size ‘_Ee@m} mvze [ - Large size -
| O.2(cm)i 0.3 | 0.4 | 05 0.5~1. 0]1 0~2.02.0~5. 050 s ol 10.0< | Total
S ! | { ( T
Number | 58 | 8 35 20 | s 29 15 3 | 1| S8z
ofrots | | T T LT T AR
% 1 61 | 12 1 6 3 \ 10 5 3 1 ; + ! 101

I EWZRAL TWb, FOEMGANT EDED L 512, MER 8292, xR 15 2, KEFMR 425 ¢, /)
the KRR E BIZHE S T0~130 em DREIZ %\,

BB DS EESFNI RS & RASHERIHES 0em TT9% THY B NE ZAO5MHN
<, ZORICECTRFMTIOREE & 1 IMTR 0 RIg OIS HO Lok LTV %o SHICHEE 50om

[ | M S T T S i 3
The relation between the depth and number of big and fine roots.

[ 3 X v ; 100 [150 [200 b
| D Gmy |0 ) 337, 40 | 50 ] 60|70 | 80 | 90 |100['%0 ~200~25O] “Total
- ! ‘

& s [Number of roots| 26 | 33| 34 _lij_lii 21|25 | a8 | 17 255 | o1 | ‘ Z
Big root % a| 6| 6| 23|24 a4y 7] | a| 5] | 9
T oI ok L, o o e

g |Indexof fineroot o2 | 44 (42 | 4035|3228 |29 |29 | 20 | 197 59 |
Fine root o 6l 81 7| 71 6| 6! 5 l 5/ 5| 3| 34| 10 ‘ ’ 102

LI HDIRER BB &, BEE 0~B60cm iz 2195, 50~100cm (= 2025, 100~200cm iz 437,160 ~200cm
2 1592 THE 100~150em DRI THADE <, BT TRAREST 2 MTHH I LD DD D0

B R A0 80 BE 4 A
The relation between the depth and frequency.

I8 X \ ! ! | : i ' I
~ Depth (cm) , 10 2 ,[“,‘30,_‘ 40 ‘ 50 ‘ 60 70 ' 80 | 90 ' 100

745‘ ' L ! | - | ;7 N
Depth (cm) 110 120 | 130 140 | 150 160 170 180 ‘ 190 200

B I

i
—— !
3 ‘ ‘ [
] Frequency( H 109 95 | 100100 | 95, 100 | 100 | 80 75 |50
=
[
Frequency %) |

iy | 80 65 | 75 | 80 | 95 80 | 7077‘ 50 )735
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MU DL X DTgHAHIE8T T, LIEHENZ % < 7 BIZ 3 505 KEKBE D 34D Lozl T3,
P BE &S T0em £ T 95~10022 THhoh, FHLLOEITHIlAEL, HS 160cm T 9592 o
THHRBDOENTe TDOESIBBOFAD LA 7L, TOMEO—D>DRMEEZ2 bhb,

(20) Castanea crenata Sies et Zucc. 4 y

FEAGEE 14m, KEREE 26 cm, kit4r 40 4= (Profile 20, Fig. 22, Phot. 46).
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Fig.22 2o v o # %
Root system of Castanea crenate. (H. 14m, D.B.H. 22 ¢m, 40 years)

Large pendant roots are developed, but forked roots are few.

ZORGARHIBIZES 20em D& Z A TRiE 20 cm, 50 cm T 15¢em, 100 em T 4em TH>T, Fig.
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TROMIZ, HAOINNTE T2 EE sy, 1iE 1~2cm OFHRDO L DA E <, S 140 em
DETATHEDTV D, TIHDOTEFROIIMIL, 1R 0.2~0.3 cm O/ PRI L T22%, Hil
DFEE DI, MIRTHED Z LD Z
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Root distribution of Castanea crenata.
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Fine root distribution of Custanes crenata.
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10~30cm D& ZAEEGEL TV,
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T, ined,

HIBU L PERUC X BITBL D IRIZ D TOV T T, WU & 3 4 2o WURIRIZ G 2> < TR, itii%
1% 0.2~03mm DHDH N,

Wil COAMENL 166 AT, MREUE 8925, hiRM 102, KM 822 THhOl, D3 b,

IR
7o OB A B mlo#E
The relation between number of roots and diameter.
¥ AN om o m @ R ok & 7@17;‘” T
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The relation between the depth and number of big and ﬁne roots.

R ‘ | 100 1150 200 | &F
_ Depth (cm) 187'7729 30 ’ 40 50 €0 t 70 g0 ‘ %0 100 ~150~200 ~250, Total
"_‘ K BRI
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The relation between the depth and trequency
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(21) Quercus serrata Tuuns. a > 3

FAEATEE 16 m, BEiiss 26 em, K4 40 4 (Profile 21, Fig. 23, Phot. 47 - 48 . 49),
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Fig.23 = » 5 o B %
Root system of Quercus serrata. (H. 16 m, D.B.H. 26 ¢cm, 40 years)

Few large pendant roots penetrate into Gley soil (depth 280 cm),
and few oblique roots present.
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Root distribution of Quercus serrata.
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Fine root distribution of Quercus serrata.
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Diameter (cm)| '°
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BRI T, §1<, EIFE 0.L~0.2mm b DaH,
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The relation between number of roots and diameter.

- - -
Small size Medium size \ Large size =t
‘ P | o om0 5.0 " Total
i 0.2(cm) 0.3 | 0.4 i 0.5 O 5~1. Oll .0~2. 0‘2 .0~5. Ol ~10.0 10.0< |
= T T T - T I 7! I T ’ -
Number 150 ’ 50 |18 ~ 15 | 13 | 6 | 2 | ! | 254
ofroots L L A
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0~50cm & 50~100cm Gz ZDAEIAED 21 ORRIZH Y, —fRIZ/ ) « PRI EBEIz S\ 2 &
AibhDt,
DEZ, BRARBDES IO ik ADE, ROED L 51270 BRI AL HE & 10~20cm T 2442,
BEBOem b EDNENREC YT TeDT 5% 218D,
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HE0~10cmix 6% TELDHTIRWIERL, ZFEOFEEILAEADT, HELTLELDOKE
DIFHABD HA, HE 150~200em Tix 895 T, FHAHHESIE 200em ThHoto,

AMRO S SOMEATHE1Z T, BRIMEIKROLE & MRS 10~20 om THOA, —fHiE
DIAEE EREIZZ < 72D T Do BB TOAUBD R TIEANE <, B EZATIIWOTHAL T
T T2 bdoren, —RiZiE (+) BEOHHTH 5.
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The relation between the depth and number of big and fine roots.

_ plmom 0 @ 2oa0,® 0 0 80 0 10 G T T ol
. a Ngmﬂger o;%ogts‘ 14 62 4335 137i 495 2 4 3|19 v‘ 254
Big root % 62417 14 sl 64 2 1 2 13 8 102
won Denoihoat 2 2 B0 1 4z 2 w5 [ m
Fine root o 10026 24 11 1 3 2 2 19 4 C102

BEIIES 0~40em 138025 LI ETALYREWIIEZRT A, BHE 50cem 75 Pz 356~4592 o
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The relation between the depth and frequency.

R’ x ' |

_ Depth (ewy | 0 0 %0 40 %0 60 0 8 %0 10

 Frequeney (%) | 80 100 8 8 0 45 45 55 15 =S
- 7% *g - - - - - . - o - - - ‘77 - 7' T -
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Frequency (22)
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D PERD 3 HIEEE 0.2em DB DA RED 1677 % (Hed> T\ oo DERHUTHHT EIFHIZS < EE 0~200m
1z 5222 AL T,

(22) Carpinus Tschonoskii Maxim. 4> F

FHEAIIRES 1Tm, WEE% 30cem, Fi4 50 4= (Profile 22, Fig. 24, Phot. 50),
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729, WA THT, BEEY L THLRESHTROMY Oh2LE L, 7o, B 74
NR—THIEEFHELIH, TOFFA AN—THEFHIZDORDEOFIZES 82 D7,

WRODFEAZ N Z EGHERDOF T RV FHRLFLL, Y7 AV RENBINIDOVT NS, IO
LI IRMBDITILE D LA 7RI LD TAHR VI Y, MR ST 2 —DDMUEIZ 2 bDEE L B
N5,



— & — GBS IR 45 94 5

Distance

Fig.24 4 x ¢+ ¥ o @ %
Root system of Carpinus Tschonoskii. (H. 17m, D.B.H. 30c¢m, 55 years)

This root system is characterized with few pendent roots are developed in
the shallow layer, their development are stopped at the compact layer.
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Root distribution of Carpinus Tschonoskii.
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Fine root distribution of Carpinus Tschonoskis.

LT, Iip OESFIEED EHTHRO TV B, TR, WEMVLBEROTIZFEET 2 000
Zy BHHIRED 2 WK ERABDIE L TRTT2302H 57, ZORTFHRIZI ETENAHREHKROTTIZ
FET M T HUCHANTREENEL, BEXLECLDNRE,

T FAUE =R IR 72 2 5%, DO FIEA %\, Zh b ORI, Fig. 24 o & 5l L7

<, LEOZUFEIZIN D THEL T %o

ZONRIBONEINE. B RO E ZAF EFELL, EEBTIES F VB ENLh Dk,

AHEAR L TR E RTINS <, S LB TLIZHRVE2TE S DRADV RGNS LchiD
T, ZOFESIHMROILTEL L, kA SHEEAEN 22 LD Thi Y, k5 60cm 3
Hinzz & ZATERLS Abhi,

— R AR BT L, D CE IO TR T 5 D% <, FIT 5 h D &b T
Vo O, 3BT T HEE S 50em F TIZRDE <, TRETFT TR EA EAD RO/ BS
60cm Ll LD BUIT I IGET A& H V0L FRUT, & 3D & 2 A TRl L,

KA BARMIT S TORIEAE L <, i Licrh « KRR LI EEL, £/ Thbhoh - R
HU AR 2400 LT, #E < TIRMBEIRZ /D TRIZ 2wy, Wime L TR &, FeiiE
RIZEDTHM LT D, 7ok, ZOKFRITDH T V& ITIEEELT, LA2T, ZORESLHEED
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The relation between the depth and number of big and fine roots.

A& AR - A E R
_ Small size Medium size Large size ‘ =t
0.2(cm) 0.3 0.4 0.5 o.5~1.01.o~2.02.o~5.o5'210 o‘ 10.0< Total
RS ] : i o
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2 | 60 18 5 3 7 5 2 + | 100



— 8 — ARBTG5 94 B
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KBk, HEEX0~50cm iz 6725, 50~100cm (= 3025 T, X 0~50cm (23503070 HEEMRTI
Z DIRMA—J58R< 7Y, BEE 0~50cm (12 T6 25 23D BRI,

KIMOBABDE S G ERED & 512, BARD AT S 10~20em T 1822, 0~50cm (213 6927,
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The relation between the depth and number of big and fine roots.

100 1150 200 at

Dg;fth (;‘m> 1020 50 40 50 16070 80 90| oo 50 ~200 =250 Total
- :Nm{'ger ofyg;oots 60 | 67 60 |44 28 59 a4 237 8 3 13 A
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- i'gg%fj; g.ﬁ#ﬂoﬁ{ 63 45 52 \ 26 10 E‘is} 7 3,1 1 ‘ 717214
Fine root % 29 > 2015 12 5 8 4 3 T‘ 1o 100
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The relation between the depth and frequency

W= . ] '
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w|moopE Cam !l 1m ‘ § ‘ .
Frequency (#£) 100 | 100 100 100 95 95 75 90 45 35 20 15 20 5 15
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(23) Fagus crenata BLUME 7 bt

FAEARIKIE Tm, Kergiiet 14em, Ki4 45 /5 (Profile 23, Fig. 25, Phot. 51),
MOBRIZREAT, W<, DSRIBTIRCHTE DD, Mg <, Kk
WAROTLEL, BHZ LT 2HR 2~8 em DRHHHUZ F O THBST b o,
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Fig. 26 7 » o # %
Root system of Fagus crenata. (H. Tm, D.B.H. 14cm, 45 years.)
Many forked roots are developed around the stump.
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Root distribution of Fugus crenato.
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Fine root distribution of Fagus crenata.
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D—IHAME TR EILDTRA LTV D, TOMRETHUL, & 50em D& AT, Tk 0.5~1.0cm 0H o
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The relation between number of roots and diameter.

PN T N N
Small size Medium size Large size | 4
|
0.2(¢cm)’ 0.3 0.4 0.5 0.5~1.01.0~2.02.0~5. 0‘5'9’10 o 10-0< Total
E R ' T | o T
Number | 213 , 39 | 12 | 2 7 4 | | L2
ofroots | e R [— ‘
% 277114; 4| . 3: 1 ] 1 )100
WX Ok R, Ao s A oK
The relation between the depth and number of big and fine roots.
T T x Ton I an | am " en | 2 7. 100 1150 200 o
Depth (( m) | 1020 30 40 50 60! | 70 80 90 100|150, ~200 ~250 Total
- 2L i otal
& g Number of Toots 99 84 37 23 12 4 1o ,E 2, 277
Big root | % ‘36‘30:13‘8 A ; o
————— [= = = - o — H\ [ x
WD % X oI k) : i |
ai @ Indexof finerost! 7857 (21 7 4 | 2| 20 2, | 2] | ‘ 175
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KMOBEENZDONWT, HESYNZZOREREGOTAix Rd &, BRYMEIES 0~10cm T 36 2
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MRD % S DIFEEFHE 176 T, & 0~10em iz 4525, 0~20cm (218 95 #1554 LTWT, AROD
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AU U, XS 60em TIX 1o I 2 THEAMT CIHELEAE (+) BIEON LABEDE
nieh 27z
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The relation between the depth and frequency.

T x| ‘
Depth  (cm) LO P W00 T ?9,,_ B M
Ho B ‘ ’ ' :

100 100 ; 90 | 95 90 85 65 ! 30 ' 15! 10 ' s

Frequency (¢7)

BUEETES 0~B0cm % T 90~1002 ThoHA, S 600m 2RI T o b, MR
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DT L EEb LT\ %,

B il 0 ABENE 46 T, 205 boAMERUA 9825, hEHLAT 2 % T Dt HEPNZIE 0~10cm 1T
1892 N> T A WHHOAMOALM & b, Kbkt 1.5m Biize B IO I AYIMERL LI
HE BT

(24) Fagus japonica Maxim. 1 X7+

PHAEACTEIE T, JWEnitt 2l em, kKi4 45 45 (Profile 24, Fig. 26, Phot. 52 - 53),
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REMDRMLRLK I DI, F 72T TFIRA S v LT W 2GR RIS 100em o Ty D
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Fig.26 4+ = 7 > o B %
Root system of Fagus japonice. (H. Tm, D.B.H. 21 ¢, 45 years)
Few pendant roots penetrate into the deep soil layer of 140 ¢m depth,

but other roots are shortened and noticeable in their forked type.
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Root distribution of Fugus japonica.
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Fine root distribution of Fagus japonica.
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The relation between number of roots and diameter.
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The relation between the depth and number of big and fine roots.
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The relation between the depth and frequency.

7 T o | | AT o
Dépth (cm) 10 20 /30 40 50 60 70 80 90 100 K 1o 120 130 A i4o
| |
 Frequency () _ 100‘ 100;" 95 \ 100 | %0 ) 80 ' 50 ’ 65| 15 ] 20 ‘ 15| 25 ‘ | o

B Wrm oAU 177 KT, A WED 722512720, BOBRIZENTIRENS V. £ORBFIO

FiEE, ADERD 96 2, R 4% T, KBRS TONRIROKE L, HEES 0~30cmiZ4r7
LT\ T7cdbt, BEX 0~10cm (Z 4692, 10~20cm |Z 2724, 20~380cm T 1624, 0~30 cm (713 89 25
NHY, TOLEHOFHDOEEE, A BEOHEL YL eMBOLN,

(25) Prunus Buergeriana Miq. 12H¥5 3

Distance

Fig. 27T 4 = v 7 5 o 1B %
Root system of Prunus Buergeriane. (H. 10m, D.B.H. 14cm, 35 years)

This root system is characterized with many forked oblique roots.
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Root distribution of Prunus Buergeriana.
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Fine root distribution of Prunus BLce;ge)wna.

AEANT AL 100, MeEiitift 1dem, B> 85 42 (Profile 25, Fig. 27, Phot. 54),
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The relation between number of roots and diameter.
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The relation between the depth and number of big and fine roots.
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The relation between the depth and frequency
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(26) Castanopsis cuspidata var. Sieboldii Naka1 2RESAq
PTG 16m, METEFE 26 em, ki 55 i (Profile 26, Fig. 28, Phot. 55 . 56),
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Fig. 28 = % ¢ 4 o # %
Root system of Castanopsis cuspidata var. Sieboldic. (H.15m, D.B. H. 25 ¢m, 55 years)
Many pendent roots are developed alike a blind into the deep
Gley soil through the hard and compact one.
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Root distribution of Castanopsis cuspidata var. Sieboldis.
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Fine root distribution of Castanopsis cuspidata var. Steboldis.
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The relation between number of roots and diameter.

AN E R 0 FE ik A B R
Small size Medium size =~ Large size = s
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A~ B o - o B -
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The relation between the depth and number of big and fine root.
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The relation between the depth and frequency.
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(27) Pasania edulis MakINO ?FINTA

FEATEE 183m, WEEX 22cem, 4 45 4 (Profile 27, Fig. 29, Phot. 57),
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Fig.20 ~ 5 ~ v 4 o & %
Root system of Pasanie edulis. (H. 14m, D.B.H. 22¢m, 45 years)

Development of horizontal and pendant roots are marked, cord like pendant
roots are penetrated into the deep layer (depth 270 cm).
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The relatioh between number of roots and diameter.

Ao R AL A B &
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— e Blee
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Root distribution of Pasania edulis.
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Fine root distribution of Pasania edulzs.
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The relation between the depth and number of big and fine roots.
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The relation between the depth and frequency.
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LT 30~5022 &7c DTk, FROFED LD 22AAMNISLILDTB T &b d, TFRD
T OV PR LD T Y Mgy, 7 RE - 7NT R ¥ TR OB THRERLEZAT
DD T BT RSN R T T4« =T33 4 TR D70 70 2817205 2nibh iz,

B W o ARENE 21T 4T, AMFRIOKEBRD 4825 Thot D5, /)« hfEis 95 4 T,
S F DTN D, T OB HEEIGIEES 0~b0cm (2 6824, 50~100cm (Z 18 95 T, AWl L Y 3

N A DEE N B\
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(28) Cinnamomum Camphora SIEBOLD g R/ *

PHRALEEES LT m, JEw e 30 em, Kie 40 4 (Profile 28, Fig. 30, Phot. 58 - 59 « 60 « 61),

MORBUIKAET, RRFEL, MMNZ - BONIEIIATH S < T, IEFITIKS 2 THEPE 3~5em
DRFRTHRAT o P THRFT GBI ENTE B,

Bk E EDE DY DR GICFRN ST 5~10em O FHA AN 2. 215 O FHISEE TRV k
WKL EDED & T AHTRIZHI 780, RAES 240em ITEL T 5,

ZDETFTROIIRINIIAD PERIZhAN DA, <VETRLNS L5, [EvLEOREIZIR>T
DEREHIEAREIRIC O THAT 2 L Lo BRI A AbRin\y, FV & ZATEIUTK IR
DBHLNDNEDRIIEFIZ DI, F7e, KFROIHT L2V L CHES 100 om (57 T3 9,
ZZTHVLEZBOTHET 2D Db H B, —HBORMLBUIE—ERDIZLEORITIEVB 25, LW
EHTERMN L 702 5 3 L CEDSNIK TR E 20 0, MR A D TIRIR 200 L T B,

—RUCRHHR S & TR T RO LHEMT, KCBIROBOFENEMNTH D, Zhnbiild s
FERZ Doy FZn B O L 7RI Rz o T B,

AR, BER TR 16~20 em OKNS DA MAD B4, HEROIT < TR 4~5em OBRAEDKR
BUTHE L, T O LAk PRI R RSHIE LTV 2, F70, SNHOMET 2 KRR E & iz

Distance

yydeg

Fig. 830 2 = , % o 8 %
Root system of Cinnamomum Camphora. (H. 17Tm, D.B. H. 30 em, 40 years)
Few pendent roots are penetrated into the deep layer (depth 220 em), but the development
of them are all stopped at the deep compact soil layer (depth 1 ).
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Length of trench

3.0m 25 B ~
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. l- o
Oo B O [e] e O o « O
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* T
° . 0°0° o,OO - o . 0 . 0 . . o =
‘o . . " s O ° O.OO * c Qoo o 0_’
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Profile 28. 7 = 7 % o A @ 45 15
Root distribution of Cinnamomum Camphora.

Length of trench

30m 25 20 15 1.0 0.5 u
L 1 " 1 N [ N i 1l ]
el i e i ol |
— il .. @ ss.awm [ H—
- el 2
—— S ¥ — i
pu— — — __eem @ Fo,s
—_— — D — —_— [RNSE—
A — S — jew)
[s]
N =)
— L1 — — ::
—_ -— — —_—
N ___-___.__ F10m
— — -— — — —

Profile 28. 7 = » % o M @ 5 £
Fine root distribution of Cinnamomum Camphora.
PifE2~3em Do —ZRIZOVHARFRG 2 <, AR FROBIIRE DT T D,

WBHRDA S, EFEITILIEEE 0.8~1.0mm Db DAL\, KFDEVHNE ZAHTIE EMEHO D
DL Y AL TLO~Ldmm DHDHE o KOKTARIZHEFRDITL T, AL 7R/ FOAFMERS L
T\ (Phot. 85), Z D& 57iEAITBMATTALI, OBITL Y HZ VL5 Thd,

F7o, KWKTROELEE, £OMEAGE L THIFHR F 720382722 T %0 Z ORI RO
STHRZHEL <, Bk Bl < 78 DIZ L7 D THIEIZ 70 %0 £ ORI, SRR TILREK S 1m TH
Do ZOMIEZEE XFT D ROWMINIEISTH D L b TR Y, ke XRFT KR TR
FHERA D2 <, FED P77 X7 %D &5 RFEMADK AR MESF LW Z L3R AH D, 4F T
PFAEL 22D DD T, KT FRCFIEA FE L TV b DIZIEZ D & 5 7 llfd b i h2r,

Wrili DAL 182 A TH B2, ThaErFER—FY YRS 2m ORI EHAI L LTHEX D LR
%ﬁ!:]t«“f,’}‘tﬁ\wo DEZ, FORPINFEN (R ADERDED L5270 Y, BARIINT2HEE L
T, e RIS A O BIFRC LT S\ AR PERBUE LREIZ 2\, 7 2 3 TP &
IAIZHEL, THEESBOom ZEiTiE S L HLkia s 50 em DIIZ/AMEMD 5427, 50~100 cm 0
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[EE | SO Sl L V]
The relation between number of roots and diameter.

N B
Small size Medium size | Large size =t
0.2(¢m) 0.3 0.4 0.5 o.5~1.01.o~2.02.o~5.o‘5'?~,10 o 10.0< Total
T f | T - D 3
NAmeer 70 35 18 9 18 13 15 4 182
ofroots : f , .
% 39 19 10 ‘ 5 10| 7 8 | 2 | 100

Mz 899 7idhD7z. LaL, - KEBEIRE BMAIKLRDIZ LA DT, 0L TiEifs 0Els
i, KRHZR Y, LEWIZ EECE DT %, bbb, TEMTEES 0~50cm £ Tt 68 2,
50~100cm A% 82 25, REFWRTIZ LM ED 109, FHuZ 8022 THote,

W, THEKRBHROESOHEGTHLE, ROEOL 512, KR AitES 40~50cm T,
SEDBRD 1527 Hidp Dtz Fio, —MRITENEIATOFHNE L, IhkEs 30~T0em Do L

wEox O OK M, R E 4 oAF
The relation between the depth and number of big and fine roots.

T H® x|l } "77_\ o ar ’___h_"fég’:igoAzbbﬁ'
Dapth o) lio:zo.lso 4 50 60 70 80| 90 I_OOV7150~3QO’,~259N oy

-—F 3 I ‘ ‘ ’
s Number Ofd%ootsi 14 1325 25 2 22 14 8 12121 10/ 1 Lo182
AR S | 1 R A
Big root % 8l7‘14114 1512 8 4\7}7‘\ 5| y 1101
ORI [ o : B
- W D% 3 OFFE o ‘ | L j ‘ ,
o oot fncroot &7 2 115 6 1.2 2 1 2 3 S 4
i‘ - T = R e 1 R f’ o
Fine root o5 61 16 8 4 4 1 1 2 1 1, 1 100

Thb & ZORNCEEROKBELD 552 71554 L Tl ie

UMD % X DA HIR 143 C, ZTOIRKAHEIHZ A D 10 om DT, ZOH & EEDHIRD 6192
P, HEEICRIURA R E DT\ B, FEXB0em T TIHEEA L T, 188 ($)~(=) D
NEL BB, §abh, KHUIBENZSE M L T2 DIZHAT, filidhZr <%
(LT BZ ENbnd, ZOMBROERIHEESIE 120em THD7,

RS OB S REDO & B0 T, X B0em F TIXIEAZ DY, THLT TIREC P77,
R XL 120em T 2095 THDOre.

B JE B 8 BE o A
The relation between the depth and frequency.

Depth (em) 10 20 '30 ._~4O 50 60 70 | 80 -799 100_ i 10120
# N j 100 75 | 75 8 75 . 65 40 | 30 | 45 | 45 [ 30 I 20

Frequency, (z

B rm oA 128 KT, A Mifiod 7025 2355 i L CH Y, cOKMEMIKFRTH D7 F/0%F
DERP AL IR AR D 8425 & Jiwd, dhfEllx 16 20, KRAUL 292 T, A WIZIL~NTIE
WOEE D S, FORKRTMEE 0~10cm T, AWihio -z ht 40~50cm DT a2 OIZH~T, 1E
HIZKyFNT S, Lo L, BRIl & LTI fioddifill & Ibig L TOoRHE A1 % <, & 50~100
em (2 2925 H5rA LT
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(29) Idesia polycar pa Maxim. 14 %y

AT 13m, ik 18 em, {4 30 4 (Profile 29, Fig. 31, Phot. 62 - 63).,

- Distance Length of trench
.Om .5 0
n n 1 . n J
° (¢} 0
© ° N ) ° ..x ‘o @ Oo {-
: ° B& L o
@ ) : .
o
‘ é o L0.5
®3 o |3
L] o Sl
Oo ©
R ° .o o
* - 1.0m
. » ° }»
‘o
o C
Profile 29. 1 14 ¥ ¥ o AH 0457
Root distribution of Idesia polycarpa.
Length of trench
1.0m 0.5 q
( 1
Fig. 31 1 4 ¥ V) o & % _ B -°
Root system of Idesia polycaipe.
(H. 13m, D.B.H. 18 ¢m, 30 years) . ‘
Large pendent roots are fewly penetrated into — -
the deep layer (depth 190 ¢in) througih the _ I
compact soil. L B 5
0
R e —|_—-— = =)
RORBATHEHAT, {6, THiThb,e e
m
ﬂiﬁii]!%;‘ﬂfb\%}\\'b‘j(q:fﬁ’(@}é%ﬁn‘b, [Eﬁ(5~ _L_-
Tem OIEFHRA Do SOETHRIZ T A<, -
M T 2 AR CERIRIZ A D TRT LT L
BABE S 180 em 13 LTV B = DL AL — Lom
BRI & BISAIE A DT\ ] ——— _
Z DETROMUZMELE 1.5~2 cin DA FHHED T S _ — |
A D 2% REES 160 em (I T§82 TS,

e . L Profile 29. 4 4 % v oM ©515
- A Sy CoftEd iz AL T . ol .
Fho FHIMRE TSI L Tt s A L T Fine root distribution of Idesia polycarpa.
BLDMNE L, — O L DA iyl LT S 40
~80em DL AHEBHEL TV 2129 Flgl o K PRI SR d~Bem DA S DOAKAIND 25, F

SICHBZ~3em Do —7IROK G L T2, COKRTFHIEIZ R FOBELRAL L3 12040
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B F TR TN Do — T « PR O D75 < T, MM HEERIRIR 2 B BIRIZ D TTE T3

BEniEv, ZOHMBORSIE 7 X/ 2R3 72 I EICHNTRRMM iR 0.3~0.4min DL DTH5.

FAELLMNOESIX 1m THDA, TOHMBS L OKIROSAE2 2 E, KEEE TL AT, o

SN ANIRDOED L 51270, DMERE 83 26T, D5 bitifk 0.2cm DB DA 63 25 THIZH\ 75,
7Tk N A B4 ML o#E

The relation between number of roots and diameter.

'/Jtﬂiiiﬂlii T /Fﬂi ! EE:E JFE -
~Small size Medlum size Large size L E
0.2(m) 0.3 | 0.4 | 0.5 0.5~1. 0)1 .0~2. 0\2 0~5. o5 9 1.0 10-0< | Total
— e - LT _
Number 45 7 5 2 2 5 4 | 1 ‘ 71
_of roots S S g ,
% 63 10 7 3 3 8 6 | 1 101

ZDMbOME IS Ig PEIE 119 ThBHOIZKREIE T2 T, PRIUCHNTREROELGE
Vo DEIIEBO S EESIZ LD TAD E, HEE 0~b0em £ TIZF0 6124, 50~100cm |z 3525 73
SEELTEY, EWEIATHE L DHMEAH L T b hRE T 0~50cm 1z 4095, 50~100 c¢m (Z
6092 T, IEIBOBE LV 2622 A
VE, SHSOBGRERKBREUIZ OV TESINZZS ERED L 512705, TORKIAIHIGHEE 10~
PEox MDA, AR AR 5 AW &

The relation between the depth and number of blg and fine roots.

Dé;th (em) 10 20120 40 50 6070 80 0| IOollo?so ifgoo@gsgﬁngl

A i Nurrﬁl;eriof%oots 1717 12 9; 6 3 9 7? ”2 8. 7 8 . - 7

Big root | P 15 18 12/ 9 4 8 8 3 5 99 ' 100
- ’If”gk@ff"-%‘;) f%ﬁ 2;‘ 12 14’ 7 20 11l 9 11 8 1__‘ . - 137

Fine root 2 10 ' 12 15 8 ‘ 7 7% 7767 | " 3

Il 3 ‘ L 100

20em T, iEOARMD 1825 T, X 0~50cm ¥ TIZ 5825 A 0, 50~100cm i 38 95 T, FhHH
DN B\ o BRDTEZIE 140em T, DL 9% Tt
MR DL S DOFEKEFHE 13T T, WHEOMBOMSIZKEWEERL TV 5. HUROHBAS AL s
0~10cm T 21 72 T Y, 0~50cm DRIz 68 22 715 DT, ABRDEE LV L 102 %\ LvL, B
X 60~90 em TUHIRDEIA & KIROEE HURIFE LI & 72D T, MDD A2~ & 2 AT HABUT
NTHEVRD LI Z L RRL TV Do FBBBHIED i3 & 0~80em & T 10025 T, JEIRICHTi L T
WBZEDhYBA, BE Wem T 10092 DHHADHY, ETRB L HIC—HICHEVE ZATO 31

M fE ) 8BE 5 ofn K
The relation between the depth and frequency.

Depth (em) 10 20 3 45 50 60 70 80 90 100 110 120 130
M PE

Frequency (77) 00 100 100 80 65 70 60 60 100 60 70 30 20
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NEHENZ DD, BARUHESIE 180em T 2092 ThDr-.
B i o KM OAS G A WimOAED 8022 ¢, #EE 50em LITFTHEH L DHHIHED DN 20

(30) Paulownia tomentosa STEUD. + y

PMEARTEIE 12m, BEEE 22em, #4 20 4 (Profile 30, Fig. 32, Phot. 64 - 65),

ROERBII XA THEIZP T 223, FL, BT 2FE @05 5,

MR B 256~30 cm DK VI TRAI2 A3 L T 325, ZABEKRE SHIl LigA /T LT
%o ZORETFHILZEZ 40 om [ THARDOKRERIZ N L, ik Lo KBRIZ Y 3 BIRICEEL T 5,
WE, ZORNTERDDODEIFIONBEDOEEADE, FEX 0em TEZE 23cm, 120em T 8em
L2 0, BKKE 160 em (I CUEEE 0.5~1om Lig DT %, — IS0 <, BT « it
MO F AT T DI R REIZ Z O WA T H 5, |TROSEHIL, Fig. 820 & 5123 X 140em
O TEVGIRLEDET, JEFANDEELS LT Y, HALEZ TZORIBOTEIHEL T3,

RHEARUE EERZERL L T2 S DD 7e < REEATIHIZEAN L T, Z 0Bz TRE O THEK
BIHEIZEL TV, ThHORMEMDS X <EiL TRV, AHHEASETHRE ST 2 2 Lidd 7o,
AP BRI Iy <, B 30em [§T A BAE LTV 2R 3~dem Do — ZIRO b DK
HBITTEIRN e F/EX 50em F TED7-RHEHLAY, B EF IR TEHI LT, #E 0~10cm DJF
1238 L ORFAR & e D CREGE Ly B0V X 30~50cm T, AR LI LT, LEHTAFRE

PTBbDbHB, DX 5
—JEEIEPITRA L iR AV,
e c%; '. 3 B\ LT R E LT
WHLDE, THICHILTET
BEILDBDHH2A, ZhbD
BIRII S ATV LA L, B
B —REDEES LUF Tl L7 #ilh
HBIITET B DAL BRE
N F Y TIEEDE S5 500m
Thotco LEHERTET DAY
R B HSI TN BAROHIR A3 T
DHEORFIE AL T 1.0~1.2
mm DY DN\,

M EDMONERILE o> TS
BT, R 4~5om B QKRB
THPFTHEH I B enTE
Fig. 32 + ¥ o fit % B0 F1AKTHEL, BEET &

Rootsystem of Paulownie tomentosa. KEDIBITTL Dy W TONA
(H. 12m, D.B.H. 22 ¢m, 20 years)

o F Al G LR
Few large pendent roots are bent and their extension MDY A2 10 AT
are stopped at the compact layer. ZIERTEDLDO T, TD#

Distance

Ie
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20m - o Length of trench 0s o
L 1 1 L L L 1 L L 2 L 1 0
o o
« x *0 O
OO o] x x
: x X
Yox x X hso
£ M E"Jr
x
O
L 1om
Prafile 30. % v o XK I @ 4 fi
Root distribution of Paulownia tomentosa.
rength of treinch
20m 15 1.0 0.5 0
L 1 1 " 1 [l
0
_— - -——
———— —_—
p— o5
v
—10m
Profile 30. % v o B o 4 M
Fine root distribution of Paulownia tomentosa.
BB AR B moE
The relation between number of roots and diameter.
TN & ?L - 2 - - S R
Small size Medium - size Large size =
T ) o 5.0
o. 2(cm) 0.3 | 0.4 0.5 0.5~1. 01 0~2. 02 0~5.0%0 o' 10.0< | Total
CHR % _"'
Number . 1 3 1 2 3 10
_of roots , , , L R I
2 ‘ 0 30 10 0 % | . 100

Box B oK, Ml s R
The relﬁtlon between the depth and number of b]g and fine roots.

DéA;th @my 1° Kl % 4050 60 7080 9% '100’10?50’1?200?350 Total

K fNungﬁUt?ﬁmtf} R ISR I N B ]

Big root | % 20 30 30 10 ol : } 100

T MmRo% s oIk P . 3
Wl Inde‘c of fineroot )

Fine root 67 33 100

2
|



MR OB o BE E S H G — 107 —

MY HERTOKD & 512 « RERA 6025 2o, ZOBMO— DD &7 LT\ 5,
KD 80 25 1FHEX 0~30cm DIiZdh Dl Fiz, AMBDOLE XOFHEAHIE 3 T, T IEL, =
DFTNTHEE 0~20cm ORZHHE L TWB I EIZFEHEBNETH D,

P& @A BB & An %
The relation between the depth and frequency.

X i

% T | ‘ '
7Depth (em) l ”7107—|720 37(:7) 40 - 59 60” 707w B 80 e 79707 ,
N ! l ’ '
- Frequency (95) L 15 15 10 s | ! 5,

B WiE T b F0OFHEIEIETIC 7L, ER03em - 0.4em - 0.6 cm D 3 RDAHNRDK TR L JEHIC
HBIZTER DDl

(31) Kalopanax septemlobus Koipz. Ny xy

FERITRE 1Tm, MEEee 32cem, K4 35 48 (Profile 31, Fig. 33, Phot. 66),

BOFERIZHET, JFL<, i BT E TRVl WS 2V ¥ ) TIIRORE OB L
WS, AU XY TIREDOSIHIH ER L Y S8 b MOMEIZE LD TRE AT, X3y T TEY
WAL AL, X ) DRI EWA < IETs\, Fig. 33 o & 51zl ERoH 2EEL L TkY, TN
PABSAERCRT & SITKREARE L V- ov]s - PRRIZ e

RS 20~30cm ORWETFHEATEH, BX 1m DEIATHEL T—23MELT, #X
150cm D& ZATKFERE DTN BA, DL DIZREITFEE L TRAEE 250em 12§ L T b+
DAREF, BEE 10em Oyl Lz ZATEE 8~%m TaHaA, FEX 160cm THEHE 4~bem L7,
#E&200em TiE 2~3em T, FeliilE THBHIAV BlED, WKL ETIRNCETROEZNT, A
VAR D B VIR A B EET AT A H 200, TSI, KeE R A>TR
AL TV 2HEME .

FHEHRL 307 ~40° D AIE T LEFEPITRA L TV 2728, HS 100em (FETRE < #ilh L OKFCTET
HH0H%L<, TNHDEIEH L5 EfHRICR 2 5,

AT LB TIRERE 16~20cem Db 0H S 20~30em D& ZAHRRE L T34, |FH, 7t
HIRE U & 512572 E b Thish, RHBORATH ) TEESN L S IZ—EHEhiciivor
KGRI IE LT RS- L, RN DO TR E 2D THMRE 2 L T2 b O St &
DEXIZ30om TIHD7z, HHRTIEBR THT IERINLBET, EbdThinv, RIBOA XX
EE 10~12mm EET, FYORBRIZE TRV,

KIOBRMINALSANERED & 51 THABUL 36 AT, £ & MERZH « KEARO TG o BRI E

A B4 E ok

The relatioh between number of roots and diameter.

o B N - N Ok B B
Small size | Mediom size +  Large size =
;0.2(cm)} 0.3 0.4 0.5 o.5~1.01.o~2.oz.o~5.o‘5'glo o 10.0< | Total
e . , o ~10.0 ]
Number 15 [ 6 2 i 2 4 6 i 1 36
of roots | | 1 ‘
ts , - | i - -~ i o
% 42 . 17 6 | ‘ 6 | 11 ’ 3 I ' 102
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Distance

05

uldah

HS

-2

%
Fig.33 »~ v ¥ Vv o g %
Root system of Kalopanax septemlobus. (H. 17m, D.B.H. 82 ¢m, 85 years)

Large roots are fewly developed in this species, then
its root system is simple.

NTH, Fio, BEBINCZOBESOFiEAD L, IFBEIET N THE 0~300m OIZH Y, th-
REFERIZEAEETIZE, ZBOKBOBALIZOWT, HE10em ZEIZZ0OHiEAD ERED L

FE E 2| N S L S i
The relation between the depth and number of big and fine roots.

. . 100 150 200 | %
Depth @m) ‘ 10 20 30 ‘ 40 50 60 ‘ 70 | 80 ‘ 90 ]100‘ 150 900 950 ot

7= pd a T
% # [Number of roots’ 1219 ’ 3 17’7177 1 ’ 3 ’ ‘; 7.iﬁ2_2| L S‘i
Big root % ‘33 25 813‘3\3‘8‘ 6| 6] 6] 101
o % x gkl | - ' b
W Index of fine root 22 15 772 | 39
Fine root o

| % 56 39;‘5“ ! o | oo
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t of tr h
2.0m 15 1.0 05
1 . L 1 ] .
o
o’ ¢ °.- .0.
. .o “’
[e] Lo ]
° O
0.5
O 2
o o C E
o 10
C
O
- 15m
O O
o]
Profile 81. ~ vy * ) » A fit @ 5 7
Root distribution of Kalopanax septemlobus.
Lergth of trench
20 5 5
Pom 15 1o 05 0
-0
. —— | - -
L] . [ ] ]
. - . —
—Fos
— Y
— Lo
15w
Profile 81. -~ v & vV o #1# @ 4 fi

Fine root distribution of Kalopanax septemlobus.

50270, X 0~20cm ORPZFD 50 22 733 0, WARSHEHSIL 190 em THD7z, AUREEES 0~30
cm ORPZIEE Y, HHZ 0~20cm ORMIZIEEED 959 23 DT, TR EOES TN (+) BE
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PR BRI 594 B

DIH L oiBd BN Ieh D70
BIFIREO L 312, BRADHFTHHES 0~10em ORTH 4022 L7, HE 40om LIFTIX
525 BIEA %L, FRELHMDBDEREVCEELDH Y, FHO LA EELTHD I LD Do

b X
_ Depth (em) 10

Frequency (74

Be B B0 OBROBE 4 A K
The relation between the depth and frequency.

20 30 4050 60 70 80 190|100 110}120)130\140’150:160\170‘180
R R e T e e T T

2515, 5 5| 515 |5 5,50 | | 10 | 5

B Wil TITARIRA 4 AL2TIS, FOTNTUIES 50em LT OBRMBIZH D70

(32) Firmiana platanifolia Scrorr et ENpL. 7 # ¥ U

WEATEE 1Tm, MEki%k 24em, K4 50 4 (Profile 32, Fig. 34, Phot. 67),

BOERILE , {2 D THIT % H 2 MOTUIFT L1 TH B X )R Y £ ) LU .

ETFHUL, S L OAVKTFARL D 11575, KFCHVC TR D2% <, PERLT Ol -3 TR
AT, WERDRE VIS SIHATRTRE RS L, HE 20om 0k ZADEEH 12em T, T0em

Distance

Fig. 34 7 # ¥ V) o & %

Root system of Firmiana platanifolia. (H. 17m, D.B.H. 24c¢m, 50 years)

Large pendent roots are penetrated into the compact soil of depth 210 ¢m,
and large horizontal roots run parallel to the soil surface.
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Length of trench

20m 15 10 05 0
L 1 PR 1 1 '3
-0
x  ,Os o .
. o o 0 LY . .
.
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. x - * g
Oos QX 010, - S x o
O e R S
. .
0 © 1) . o °  lLos
°xF . + 00 Q.o .
. o.. o, o0 2
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o o .0, 5. .
. o
Y .’ . o . O.
. °. : c Qo
M 1.0
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. l-15m
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*
Profile 32. 7 + & v o K © 4 f
Root distribution of Firmiana platanifolia.
Length of trench
20m 15 10 05 0
L - N N ., N
- 0
e oeem | ™
J— — ol @ == 0
.
- . Em_ _ L os
- - _ eewm
- —_ —_— - - 000000 Y
=)
- A — L s
[ WSS . —_— *h PEES——— |
JE— — ) - - 10
—_ J— J— 15
—_ _ JE— J— _ - 20m

Profile 32. 7 o & V o fm# o 4 1
Fine root distribution of Flirmiana piatanifolic.
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TS Yem (Z7c DT3B A5, 100 em Tt Gem (2720, -|HEA IR T ZE X 120~140cm.
[HE TR ZUZAN 7e ) 2~8em (270D, xRS 210em (28 LT3, Z O, %X 100 cem
RT, HENTIFIT 28RBS TRANT, 5iE D D7\ o JeliidBilBeAn MR 55k L T
TWBH, B Lo ZATIRBIIROS DI L 5 Thdo ZDOKCETROMIZEEE 0.2~0.3cm
DICEHROT T R4 5%, 7S 150 om (1T TR T3 H 24 S,
RHHARIZZ <X RIBZEHINNL, BEE50~80em D& ZARKE L T5%, —HizifE FTHIZ/A DT\ 5%,

ZOFRHED SR DEEA FIESIZET LTW%, L L, BEOS~3emiEFod « KERDO
X E D THhie <, BEMIZIZRERIZ L OTHESITH 5,

HRERD DRTHE 2 K FARIZI R 16 ~20 em ORBRRHE <, FEA D7D T, ZDKNGAKFRA R
DEFEEILL T, MK 7207230 RFEHEHE L T2,

BIED L SIZHETIR, RHER, ACFREE QITHRBOTEEA D 7o\ 72012, KRR S RH MR 2
BHRT2HENE

MU RIS TH T, ZOMIZ & £ 1 5 R 0.3~0.4mm Ob DA% < %I RI R/ %
T 7Y 75 E ORI ATV

BT T OKIRERIE 151 KT, ZORBHORRIZRED L Y THB, ZDENT, MRIBOERE 0.2 cm
DEEG L RBROEENZ W Z LIZEETH0ENDH Do Eio, BRMINCZOFEZOFHERD &, )

B A A o4 T K

The relation between number of roots and diameter.

| V- hoE R K OBE M
Small size Medium size Large size &
0.2em) 0.3 ' 0.4 0.5 0.5~1.01.0~2.02.0~5.0°"0 10.0< Total
I o o T -
Number 70 13 5 1 8 6 8 | 4 115
_of roots | | _

% 61 11 5 1 7 5 7 3 100
FRHITES 0~b0 cm & TIZ/RIBD 50 25, 50~100cm 1= 84 95 T, HEWEEIZ b/ IMEIROY A Z
ZENby Dt ThEkt s KERTRZ &, EE0~50em iz 49 24, 50~100em 1z 4395 T, 1+ K
FERGAC L 5 IZHENE ZHDHTHENE G,

£72, ThBOBGRERS L TRIBORABOES O Hd L, ROED L 51Z10Y . TR
JEIEEEE 20~30cm T 17 96 TdhDtze TDOHAED LA ald, BESIZ L3 TEHRIK A4 280z H 0,
FZ | M N N £ R

The relation between the depth and number of big and fine roots.

T U5 0 oo an 4o e0 e0 ]l mo ao on | 1o 100 180 200 | &
Depth om) | 10 !l 20 | 30 | 40 ’ 50 | 60 ' 70 80 | 90 ! 100 19159 ~2501 o]

S % |
& s Numberof toots 18 17 25 10 10 14 8 12 10 10 13 4 151
Big root | % 9 1117z 7 7 10 5 8 6 6 12 3 101
HI o % X DIEE i .
@ g [ndexoffinereot 5 (10 4 3 2 2 2 5 7 1 1 91
Fine root| ‘ i

|
% 60510‘4:3222682 2 101
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TIRT ARV IRED L 5T EFEIZEO KK B E SHANI AL IS BAD RS 180em T
Hbo

HROZ S OIFEAFE 91 T, MOMBIZH~NT v, L L, FOESHOFHILAROEE L
DIV SR Y, EE 0~100m 12 60 22 H130T, KBOHH21 92 THHOIZH LTl 2 1% <,
WO MHAHMBIZINDTE < 222 T % 2 & AlbnDr, AUROTEH (1) Bl EORFKS7E ST 110 cm
T, TNEEDEETIE (4) FEOSM LaiEsd biieh D,

IS 120em (% 1522 T, FCEAT HDWIIE S S5 L T2 2 &b 545, —IcEb 5y
HDZ\EESIE 0~10em DRT 862, THote, TREMBONHL SO THLXTRLE, EFHTY

B fE Bl oM OBE & A R
The relation between the depth and frequency.

v B a0

~ Depth ((‘m} *‘ 10 " 720 f 30 40 7‘ 50 60 70 | 8 " 90 . 100
Fre?flencyg( w B 75 50_,1, 50 55 70 70 | 60 IECI
Dg;;th (emy F 0 !jO | 140 150 160 ‘ 170 | 180 | 190 20
Freéﬁemy "(90 ' 80 75 35 45 40 30 30 ‘ 55 | 30 @ 2

ARSI FRRIZ D TRD T T B MRATR 22012, $H 5 & ZA TR A Lsv 3 K5 —
FRTTL B EDbhDre,

B WA OABRENE A Ko 20 22 T, #x 50~100cm OC b 7 s AMiD 30 22 HipoT, iR
o 180 em fin -k ZATY, FHIZEDEANH LTS,

(33) Magnolia Kobus Dc. a7 >
FEARLME 12m, MEiEet 22em, K4 80 g (Profile 33, Fig. 35, Phot. 68),
ROEFNIIKEOT, BRSNS #23 ), <, HEET 5,

Distance
05

A==

S uadeg

Fig. 3 2 7 + o #8 %
Root system of Magnolic Kobus. (H. 12m, D.B.H. 22¢m, 30 years)
Pendant roots are fewly branched, and are not developed at the
compact soil of depth 100 ¢m.
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Length of trench
0

20m 1 35 0
o
le) o .. OOo. .
: . 000 <
<X 3y OO0 X O
o °© x & o
~O
O. - 05m
I
o
Profile 83. = 7 ¢ » A # @© 4 #
Root distribution of Magnolic Kobus.
Length of trench
2.0m 15 1.0 0.5 Y
[R—. i 1 L -0
— [ B
SRS o
S
_ - — =
' —_ e ~0.5m
- I

Profile 33. = 7 + o #i R @ 45 A
Fine root distribution of Magnolia Kobus.

B S, X 20em OE = A TOREN d~bem DIETFRATBA, SBETHEL D/, 72 %
DT THUZPITHIR TdH B JES 100 em ([F55 TRE DT KBTI 70V, BeRE T 110 em iz
FELTHEDSTHS,. FENEL /2 g OFO EHTHENILD T2 H D%\,

O} FROFMIERE2~3em ORETRIBMARAL T2, WENHES 80em BETKRY, %
N& VL TR SN0 D72 JEFHE ORI < 2T, KEE TEROTVBHEE L,

FHUMRIZEE 3~dem ORFERAE S, |FHRE & BITHBITDL, LA DTl - ROk
b, Fin, —ERA LBRAEE 0~60em D& Z AT EHCHIIL THET 23 Db dH 5, Hil
ROFENET L, HEVIERHERADHUIE L TRFT T2 500H 254, IR b THE, R
by T,

KFEMT Bz <, Mk HEERL10~15 em DR CKFRABATS, Lo L, ko b2z
LD TaUZHI 729, 100cm iz & & A TIkEE3~dem Lisd, ZOKRVGKFEROIIP LT X/
F & AR RE L CTHITIE & 723tz 7 %,

BUEDBUIMAPHTZ L, MRS 5 T3 v,

WAL 7 2 7 FITPITA L, HR0.8~1.0mm Db D23%\, HilEAi% < THRIKZ D EWid % &40
N HbBNTHIWBLYIRIZ/ %,

W T OB I O RFIZ N T A< 54 KL mviso ZORMNABEIHIREDOE BV T, H
£& 2.0~5.0cm DARBEEOEIEHZ >,

F7m, e RERIRE BIZHEX 0~30cem DRNZFDRAL:AAG LT 5,
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P2 | S G ol 3
The relation between number of roots and diameter.

I A o 7\ h R B Ak B R |
y ) “S@‘ll size B ~ Mediuw_size - Large size | s
} 0.2(m) 0.3 | 0.4 0.5 0.5~ 0'1 0~2.02.0~5. o 0. o‘ 10.0< | Total
[ S | —
A % I ' N
Number 27 5 3 2 5 6 6 | 54
ofroots | | | o ) B
% | 50 | 9 6 4 9 1 1 100

KBDBARUZ DN T, FOH DS H L Inb &, RED & 5 IWTRKRF AL S 20~30 em THRHAED
D 42 Thore ZHIZHNTES 0~10cm, 10~20cm ORITIE A<, 182 & 1725 ThHD
BLED X 5 (2 AMELD T5 26 1 0~30 cm DENZH T, X 40 em BlLETIEZ DA LU D7 <

DT, A HEESEL 80em ThDr,

WX OB oA M, MO SR
The relation between the depth and number of b1g and fine roots

— fl_v e e i 100 150 | ‘200 wt

10 20 30 40 50 ! 60|7O 80 90 OO 150~200~250 Total

| De thw Lcl") ) R
A # |Number of roots 10 10| 22 : ‘:7; o 2 2| : k
Big root | % 18 17 41 7 7. 5 5 . ' 100
B . — e = -
W 0% 3 oIEH ‘
w1 4 Indexof fine root‘ 155 37 b i_‘v o I ,23
Fine root’ s 65 22 13" i 100

MM Z X DOfgaHE 23 T, ZhH ORIz IE~NThIi, ZhEHESINIARD LS 0~10em
126525 230, Wik < 72T 0~30cem DRUZEDT T Mi LTV oo AROBAITIEIRKS
TIRABEZ 20~30em THDOT, RRENE A FHEND L DT DT LT, HROSEIZIEE
JERZ i #FH L A7z kDT %,

B J& B OSROBE 4 A o3k
The relation between the depth and frequency.

; a -

8 : ;
Depth ((’m) | 10 20 30 40 50 60 | 70 80

' 65 35 60 40 10 5 0 | s

w|o
Frequency (¢%)

HUES A3 b 2V EES 0~10em T 652 T, MAyMMIZHO7-SHs LT3 ehbnd. EX
40 cm TIEAM - AU & BITHTIE DO THigw 23, FEIL 409 T, KNSV, BEX 50em B 1T
VEEEA T L, R EIE 80em T 595 ThHOt,

B Wil T3k S 20~30cm (Z 6 RDOFFMR L2 iBod bhienDre,

(34) Celtis sinensis var. japonica NAKAI T J *

PRI 18m, KasEE 28em, Ki4 40 4= (Profile 34, Fig. 36, Phot. 69 - 70),
MOERIZIKEI@T, #<, HFHED 5.

kA DR 2~3 em DIETRA LT, FRES 100em (Z3FEL T bo OB S Tkt IEDRFR
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Distance
i'm 05 05 1
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> ' el
P ‘ / Tl 2
\ O AN I
ls (")) Wt (< _ (OIINS \\ >'0'5
\ \ \ m
| \tl*%“\/\ il T g |
\ A (2\ AR
Ic

Fig.36 = » % o i %
Root system of Celtis sinensis var. japonica.

(H. 13m, D.B.H. 28¢m, 40 years)

Pendent roots are shortened in order to high ground water (depth 100cm),
and not penetrated into Gley soil. Therefore, horizontal
roots;are well developed.

Length of trench
20m 15 L0 0.5 0
L 1 1 1 o
° e . . o %t e ..t G . o N
RPN S o 006 Ooelete, e % .£o‘°o‘ . *
. . bAS oo «Q .
et o 98 - ERORLOD 1 & °$o.° -
(o o
o o . ORI FREa i FebE - 20
Oo ¢ e e, , °, %ee 'O 000.0 . op o © _gF’
. 3 . .0 . R
Q ...QQ@s Q.0 o0 Hroe|F
o oD 09 o O K e e« O e o .
* O P -%.oo o* . . e
S R AL .0 B
N . 9

Profile 34. = , * o A ® 4 i
Root distribution of'Celtis sinensis var. japonica.

Length of trench

Rrofile 34. = 7 + o L @ 4 15
Fine root distribution of Celtis sinensis var. japonica.
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DFCRDIITHIIL A2 & 518, HUFARZE < THEEA AN Z L\ DIZIEFROKEEA L £-27C, fil
<708, kD Digvse BLED B KT T HEOMZ, 1tk 0.5~1.0 cm O EBROHHMROMATET L
T2, WD EOREELE

FHHEUIMRBRD & & A TUL, iR 10~15em DA S DAAT T, TNAELIZEE2~3cm D% < D
FHEBUZ I LT B ZORULBIE, 152K D% < 7o D7 & 40~50cm (15T L8l L TRFR &
BT %, o, IRBORNLRE L UAKTFARL SO BIEIL LD IZIDT 372D, #E 0~40cm
TIEHABRIZDH LTV D,

Ik, WIS D>/ FORREENTRDEE, v /7 FORBIIZ T HICE L TKkro%
WA BT X VDTS2, T/ FTUEE IR L 9 BT LIk i g 40
W2 D T2 KA S 250 L TS 2 RN DM A B 2 E A hD7ce T ORHHIR EAKFMAY, T
Te D THGET 2 & ZATEHBAMUTEE DR DN 5o I TRDEC D & ZATHRRS HR
KREBEMEAT, ZOMD LN L THSIFENS <, BHRHD SIIE 2~38 em DACERA I T
BT LA, CTOREREARDILDT AL S70BD & A TIRES 0~10cm D HIFEEDRERD 5
R 2~8em D% < DRFMRAUNT, ERELHEPC ETLTEL DY TS, T, BRIV R
HBR 7 LISKE RO S8 LT F TN REE L THOR 270 B0

RITIER 0.2~03em D/ ERT L 27 /7 F &AL & HCIFIITHEILT, FTREHIYL LN TER

o FIXEDFUD LA, RO DE AT, KERRLRLBORD H D TH7ele Eik a7 7 F ORI
LSBT 2,

WTIf T DAL 391 AT, DRI H < TE A DRI AT ERED & 51 MERA R E D022
Bk, REBERIEOT I 2ZERTH DM, IhEERIIOVCTHES N LD &, DMERO 652 135
0~30cmiZdr ¥, BEE 30em Bl ETIHRRIZ P85, LvL, HEMITARD &, ZOBINSHZ /D
T, BEE 30em $TIZ 452 BIRL, B&IAHDHNDFHE 1 BN D 5.

[ | I S Gl
The relation between number of roots and diameter.

N OE R e R X E R T
| Small size Medium size Large size .
‘ 0.2(cm)I 0.3 | 0.4 | 0.5 0.5~1. 01 0~2.02.0~5. ol > 1o, Of 10.0< Total
& T : \ j o } ‘
Number 260 66 25 12 12 14 2 391
ofroots | v L . R | _
% 1 e 176 3, 3 4+ | 100
FZ B N LR i s i 3
The relation between the depth and number of big and fine roots.
N . 100 150 200 | iF
1 Depth ((m) \' 10 20 ! 30 x 40 50 60 70 80 90 100 150~200~250 Total
e % ’ .
s g [Number of roots 7 100 7 i 35_3“ U R B
Big root =

TR o2 x o S S N o
g Mndexof fine root °°
Fine root

| L } ,
2 192 19,9 9.9 8 1, 1 . !101
65\69 3¢ 16,2217 9 4‘;22 N
' |
|

% 27 29 14 7 9,7 4 21 1 3 C 100
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DE, INBEHELT KBROBESHONAEIDE, WEDE S5,

F ORI S 10~200m T 2697, 0~30cm i3 6225 TABEDMPHATES 0~30cm D
B3 LT B

HM D% X DOIFHATNL 238 T, ZOMUE D BFEOFMIROFEEAFHI L~ TIETNCE <, FFE 0~20
em \ZFD 5675, 0~30cm (Zi% L2z 723207, KD i & il L THHR A S 0~30cm DRz i
FOTU %,

IR AED L 51283 E em £ T 802 T, £D5 b 40em F Tix 10022 T, #HITF/RKD L 1m
ORI FIRIZAA L T D T EDhh b, Lonl, THEABLHIMOGA EAAGHETEZ S L. B

e kg B OMUBE S i &

The relation between the depth and frequency.

10 ‘ 20 ‘ 30 . 40 ‘ 50 60 70 ‘ 80 ‘ 90

R - ‘
Depth (em) =
{ 100

100 j 100 l 100 | 95 ' 85 ' 80 ‘ 85 80

~ Frequency (72

VB OIRIED & = AT b — SIS AL L T 225, 208 <, MMTIRIERS (+) R
DYDHENT LD DI,

B Wit AL TL AT, A WD 18 % 125720, 205 bkl 94 22, thikhls 6 % T
e, F7KBD T5 % HEE 0~20cm DIENZH Y, HEE B0em Ll ETEA A4 < R AT MO,

(35) Aphananthe aspera Puanca 4L & / F

PFEATENS 16m, Foinist 22cem, fit4 50 4 (Profile 35, Fig. 37, Phot. 71 .72 .73),

ROLKIZIKEETH W %o Pt A« B EARDOAHR DR GMEHER TRRMIZ 5 A, JERIZ5RE T
FTEEG YN

<V HAD & SITHERD TR A5 T2 KWWIETFRUL 7L <5 ROCAKFED LB, Kb D TRifET~8em
DEFTHRATS. Lovl, ZORFHIIHES 30~T00m DRI T < OIREUZ 3l Do —fRIZ/0 + it
RO T, 2 FHHRZA D TR DY, RRESIE 210em 1ZEL T b 20 & 5 i FARIEIE
FZH <, TR KESHETEIROIHEN DI, 47 7 F T - pERIROTEFHATZ  F2idiz
b ERIRCAEDTHES FTRALTEY, BRRIMHHESIHETHZ O/ - PO TR RS0
Bo ZOAHRDETMOLEXFIDOKE &4 D &, HEO0em [T TIid s « (HEHUZE D TREE S~4em
REMDHH25, HX 100em TIXERE 0.2~0.5 cm OHHROIRATK S Ed o, KB SR TLRiisg
0.2~0.3cm DR FRAH o BLEDTE TR D DHiHEA 50 em DRPHAIZ ZDREADH Y, Bk
B  HEN KBRS KT TR 2 Z Liddia,

FHEAZ EOFHTHEH L T2 b D03 % <, ZOMImEE o — FIRDAKFRE 7207T, 1< LI s
DTW3, F7o, —MORHEBIETHITEIIL L THLS £ TRAL TO2AUTHIZ N ThRu,

RRERIZIEV RV, MR F 7 BRIC e D T B b DA% 28, HilkkD B K e BIC L 72D
TEDARSIFZRUIMLS 72D, Fro, B O« REBEIZHE L Th%, THEDT — 7RO « KRR
S I L7 MR LI TN A L THEEIRIC 7R D T B MBI SRR TRHE 22> Tl
PTHKS B ZOMMRD—D— DI LI L M S AEV DT, DEREGIES &, ZHIZDONTWS
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Fig. 37 = »
Root system of Aphananthe aspera.
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(H. 16 m, D.B.H. 22cin, 50 years)
Many cord like perndent roots are penetrated into the deep soil (depth 190 ¢m),
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pendent and oblique roots are much forked, and horizontal roots are much elongated.

Length of trench
- 05

20m 15 10 ;
% .2 LA Ce 0 3000 °
o, 3 5 o O %9 x . 9 Qf
S). Ol: o . oo o OF ®° 9: o e o
o« 9 O?)‘Qo- - DL D o, 0%
o O, o O e+ 00 * o O, e* O Q [e} [©)
* .0 o o . op ° OO o© ° K
% o Oe o, O .09 L} o
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Profile 35. 4 2 7 % o A#L @ 5 £
Root distribution of Aphananthe aspera.
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Length of irench
0 .

. el o5
N — m—— =]
-
-
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— - 1.0
b

- 1.5m

Profile 35. « 7 , % @ 5 » 45 45
Fine root distribution of Aphananthe aspera.
HIMUT LIS & BIZRD P BN A3 ETH B . ZDOANXITHENL 7= RHED 755 Tlig bM<, 114% 0.1~0.2
M DHDHZ\ e —HUZZ Dy « D FEDIRIE LD L 73 ) %12 & < BTV 2.

DEL, WiiOAREUZ OV TAHD &, ARDIALUL 256 AT lod BT I~ THINS <, S0
MONAROY AR DED & 512709, PERDBZEGICRBEE A D e <, F 1o, PNEERL DG i,
CHEBEDTUED LT hHlin e 2B bbbt b DTH o,

[ER A S/ Gl <

The relation between number of roots and diameter.

N ' PR AOE R |
Small size _ Medium size Large size #
l0.2em) 0.3 0.4 0.5 0.5~1.01.0~2.02.0~5.0>0  10.0< Tot!
i E — I —_— i — i
Number | 150 45 24 1 17 7 2 256
of roots | o ) ) ] :
% [ 59 18 9 4 7 3 1 101
[Z SRS N O T 9
The relation between the depth and number of big anrd fine roots.
T T o T T . T 100 150 200 it
_ | Depth (emy | 1020 30 40 50|60 70 80 90 10| "T50.~200 ~250, Total
N ', A % 43 30 26 31 21 20 '21 18'12 10 ‘ 24 256
4 42 Number of roots] - -

Big root | % 17 12 10 12/ 8 8 8 7 5 4 9 100
T 0% X o f : T |
- ![ndexofﬁneroot’ 39 31| 19015 111 111 4 1 1 | 143

Fine root

| ‘ - ‘
| % t28‘22 4100 7 708l 3 1 1| | 101
! R -
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F7o, KEBOBESNFAENMTORDE B Y THD25, LIS < DKL) 72F D THAIT HHT
370K T, X 0~80ci T 8994, 0~50ecm T 5825, 50~100cm T 37 25 T, & A THITAiD%]
EH e W E, FREMOLDIZOWTEZOES At 2D &, PEIIES 0~60cm (2 5827, 50~
100cm iz 3724 T, ZOWMPD U723 B 20 Td B0 HHRBIZ DOV T L AMiABEIAAS R 5,

INSOBGE R RN TAD EED L 517, EX 0~30cm 12 2825, 0~50cm (Z 5924, 50~100cmn
1z 327z, 100~150cm 1Z 925 TLIWIEAL T b, FDORADAHESIE 140em THDO7z,

HUR D% S OIHEGTNE 143 T, BARFABIIFEND 100m T28 2 Th b, —RITHROIEHUILA
& 50om LITFIZ/ed &, KAUZHANTIHEHZDAR< D0, 47 /7 X TIES 0em FTRRBONE

ZHMROTEEU LI Uis\y BEE 100 em DUTF TIEHMROIEE A () RRIEDS T L A bl

BUTIRED L F50 T, WX 90~100cm ¥ Tiz%H\ 74, FTHLUF T 509 I L, & 140em
BRI e DT D, BLED L SIZHE $ TREVHEILI AR T D DITFHHIRD % < DI FHE A FEE
T RIS,

B g B BBE & A %K

The relation between the depth and frequency.

e X [ ! 1

Depth (cmy | 10 . 20 30 40 50 60 70 80 90 100'110‘120‘130;140115011@[170

| B a1 , i | ‘ o |
Frequency (,%) 1_0(3 ) 1700 ?O 100 95 95 ' 90 : 95 ‘ IOO”‘ ?5 65 ; 55”750 B 25 . 10 ' 10

Bty 141 AT, A Wikio 5522, D 5 b/ MEIRAY 8992, sEiEAT 1127 T, KAEHIZA
Lo, A WO KKRD 31 & ZOEEIIZFUU TN S, KMROB S HHEE, X 0~60cm 12
68 25, 50~100cm (2 2725 T, BUii& L TXMOMFERIZ N TEZOMEA S\ ZHIBHHRD% K
T RZ VY LDIEZEA DT A L T 272 Tl % 2 b,

(36) Platycarya strobilacea Sies et Zucc J 7=

P ARIHE 16 m, Mot 24 cm, K4 50 g (Profile 36, Fig. 38, Phot. 74 .75),

MOLEILIREET, <, BIRO LS mERERR L, M WlA RSB 5, REIGHE < M 2,

RS2 YRICH BN D & 5 mERGBETRIIA S, i 2~3 om D% < OHUROIRE T A
HELSETIZCDOT, ZOBMORETREFR ST T2 AVTETRE LTE, BEE30em D& ZADIN
#2 15om OLDONH DA, HEE 80cem [EOBHE TV LIEDE ZATIEFDRENE T DT, A
O FRERBUZ I L, ZORAETLT, #x 1200m [FITHROTW S,

ASEARHZE T, Wil D RS BERIZR 2 5 & TA TR TR SITKE T E 0\ 72d12, <, b
DUEHFHRIZ 22D Tl <l L €, il WBHEIIR O TR T L T b, —f3o BT ok
ZZ LS T v, FOmcKEE S 230 em 1Z5E L, Selild yik a4 7 < SIRIZEHR O TV B,

FHUBL TR BRI 70V LRI 2~B om BEIEDRPRIRASE <, TORMME T HCEM LT, Hutsidd
THEZR DT D M T HUZRITHIA Ml & AT 2 e Kb B 20l L 72 KRB AR R D1 <
% DPEHBUZIE S 2H01H D Do '

AR, WTRL0~15 em DR\ H D25 550k U 72tk 2~d em Do — FIROEA S <, HEZH->T
LB am WS E THLE L T2 BT & ZATIRH PRI T 5 2 £ 235 <, 7ehuzik Fig. 88
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D& S TKFEROWTHIZ e VT RIZRD D DL H D,
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R T

-
5

b

4% 94 5

ZD L3 el D Ltk O I

Distance

I

\

Fig. 38 /, 7 &
Root system of Platycarya strobilacea.

2 N
(H. 16, D.B.H. 24cm, 50 years)

Length of trench.
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Root distribution of Plutycaryae strobilacec.
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Length of trench
3.0m 110 20 15 10 05 0
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Profile 36. » 7 » : o @ik @ 4
Fine root distribution of Platycarya strobilacea.

UL E oW TS T, Mg 2 & SHRIRIT 722 o OB D E A 721X 025 7, HIL<, I17E 0.1~0.2mm
DLDN N,

WAhiDR Sk 3m THDOT, ZOWFIZH Shi i ARBE 314 KThors, “hEkis 2m oij
MR X703 U T L C b D BRI Fe~N T AFA % s

C DRRBIADEIN AN T ROKED L 559 T, NRRARED 9275 % 50T 2 ORGSR

it w3 A %o Bl #
The relation between number of roots and diameter.

A B AR WP A &M
Small size Medium size Large size =}
0.2(cm) 0.3 0.4 0.5 0.5~1.01.0~2.02.0~5. o5 0 oo 10.0< Total
L oo 0.0 B
Number 204 70 50 19 20 8 2 1 374
of roots

2% 55 19 13 5 5 2 1 + 100

FEIHERRDOT T % W E, ZOGRILIOWT, ZOEXHNON TR e, DU E 0~
50 em (Z 62 94, 50~100cin -1 33 25 T, LREERD s LRI H 7B D DHH X B0 em DL LD ZE
VR BOA K, MR 5o R

The relation between the depth and number of big and fine roots.

X ' 100 150 200 ¢
Depth (em) 10 20 ‘33 ‘43 _50 60 70 80 90 OO_ 150 ~200 ~250 Total
T = B
4 s Number of roots 42 48 45 62 42 35 45 20 14 7 14 1 374
Big root 2 1113 12 17 11 9 12 5 4 2 4 4 100
MO Z X O 79 g0 63 72 43 18 21 3 4 2 ' 358

W ‘Index of fine root

bmeloot; og ‘20 17 18 20 13 5 6 1 1+ 101
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MZHOT, PMEREATIFRIZ S 2T & AlbhDfze th « REBERTEGE 0~560cm (2% 0 802 13D
T, PEBOBE LGN LM TOMEGENREL D,

¥, ABBEOBESNGHIRDED & 512780, TORKFAFIEHKE 30~40em T, EZHY,
1795 Tdhotzs BEZ L DZKRBOFEDIED DL 72IRD L 5IZ LIEWIZKP T 2HTHDOT, B
T0cem £ TIXI~1T25 T, HFVKRELMOLENIIIcH DI HE 80em Y ETIZZNE TOHHED N
ST, TRRGHESIE 160cm THO7,

HMRD% X DIgF AL 358 T, iDL 512X 0~50em iz D 8725 AhHY, HM DO REAHES
50em LITOERNE ZAIZHE DT B T LA DA DIz, BHEE 80~100 cm Tlxfghst (1) Db DA Efi
DA, BHEE 100cem L ETIE (+) FIEOHH LAED BRI,

HULIZRED X 5123 & 80em ¥ T T02 LU LT, HAZ EJFHTIE 90~10095 & 7> Tk Y, XM -l
e DITWHBINIFTEL TN Z e nibhde HE 100em 253 Z0OMENREL 72D, 30% LT

IZ7¢%,
[ = I WS
The relrtion between the depth and frequency.
IER X al ' 5 e lon ' 100 | | a0 150 | 16
Depth (cm) 10 ﬁ)”: 3—0 , 40 50 60 7‘0 80 90 7100 ,110' 120 130 1407 ,,IEO, 71§O
H P | ! ‘
Frequency (% 90 ‘ 95 ‘IOO 100,100 80 93 70 f’:o ?O 7 13 17 10 17 } 7

B Wil oABOAKE 108 AT, A Wi 29 27 Thotz, FDRMUMD AL AL NRE2 2R D
KB D 8322, thigMA  11gs, KEEMAT 625 T, ADAINIEES 0~10em T 2925, 0~20cm 1213
4otk 56 95, 0~40 em 1213 89 25 738D T, B Wl TIIAR 12 EMHEUSHEHZ 2\ & 2 D7e,

(37) Styrax Obassia SieB et Zucc. NEG RS

FEAIEE 16m, Mgt 18 cm, K4 45 4 (Profile 37, Fig. 39, Phot. 76),

ROERUIFRMEET, #H<, Filo

TYHRE IDL S BRHROTIFIZRET 2 TRVGETFHRIZARS, %< OMIK TEVCTRTFRE R
WD NFHIARIZ L D THE ST B h b,

T TFRUIREZ~3em DL DOHE <, FHIRRACEARD I, b2 iR B L TRF 5 %
DI E\ Tk ZATTAEARTIE, MBI T~8cm DRHIMEA NI 4 245, ZThAEE 50em Dy
HREDFNZHS 2L ZATIE, BADORIK 2~3em OF TR & FHERIZ 4% L THY, TTFRITRKE
X 130em (ZELTWA,

Wik DEHE U7 RHEBRIINR 23070 <, FHICARES S LT, HET0em 5, SETHRE K
DT, RAKS 130em IZEL T 5d, 2D & 5 isRHHHRO% WETFHSHIl L TRFF 2,

e INDHOE TR AU D70 <, ECHIRIZ 2850 T HROMACHEHIZIER 2% <, %
IZHEE 60 em Ll LD D & Z AT Z OBifUAGE e T FRONIMIEIIIGH 2, 3 O/MEBRIZ I
T2, HMROFEEIEHLH T, W, BOBDDEIIZLDETFEOANS#LD E, YExb0em T
Wi 0.5~1.0cm D & DAE A%, BEE 100em 1275 % & B FROAEA IR D718 < 180T, TRk 0.2~
0.3cm OLONEANEZLNBEYLIT Do
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Distance

Fig.39 »~ 27 v o % 7 o 2 %
Root system of Styrax Obassia. (H. 15m, D.B.H. 18¢m, 45 years)

Oblique roots are well developed and much branched from the stump,
maximum depth of root development is shallowly limmitted in depth 130 ¢m.

FHEAUE LMD THINT 2 b DRI T, KX 40~80ecm DL ZHERGET 2 b D0 %V 20D
WES 20— TIRDAERD B INEMA 2 2, BEE30~40cm O L OIFHIFIT>T LML, LM
HTE L OHMREE 7 L T %, RHEBIZEAROIT < T < 5l L, Z ORHE TIEACERAD S ik L 7c i)
L& DITHEHUIATHT L T B,

KFEIIBER 2~ em DL DOAAR SN ST T, REBRLRTHRIZEANT, BRIENTH DA,
LIS TONERD 7 L <, HkOJIIRIZ £ DO THIRIZFEL TV 5.

Z O EFEICFEET DAMULER 0.2~0.83mm DM HEHEAIR T, #AI 70 F 2T MBI ERC 5
#HY B

Length of trench

2.0m 15 10 0.5 0
L 1 i " i 1
0
* -0 xx Ll o *0 . . .O * c. ° o -
.0 o0
* % 00.0 . 9'0.0 ° O . s . O o'
. [e] .
S o o  00xQ O, & o * s o
.
x “RT 0 Dt o o
* 0 & o (%)' * Los
0 8 % O L4
. o e o g
. el
- . . =
. o o o L Lom
.
.

Profile 37. ~ 7 v o % 7 o AW O 45 H
Root distribution of Styrax Obassia.
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Length of trench
20m 15 10 o .

@

ndag

~ L0

R — F15m

Profile 87. s v v #7 o MR © 451
Fine root distribution of Styrax Obassia.
PLEDROYEFUZ / 70 2 OFRRIT & K PITVB2% MO EH 0IZ% < g DTV AT I\
TINT T Y RTDEHREL
K CORMBUL 1L R T, [ X TR PHUTIHET B & Do TORMAHIRDED X 51270
AR 8T 22, T DTe THERE 0.2em DB DAL LD 54 25 % LoD, PERDBNZ E N DRTEE
FRoT T %0 REROTHIZR BN D70 W, BN EDHESIZ LI DHMGD LT Rd ,
IPRARIZZES 0~20 cm O LJMERIZ Z DKREI DD Y, PERIULES 20~40 em DIz 2\ Z Ehibh B,

PO AR S RoE
The relation between number of roots and diameter.

NOE R RN = i K & B
o Small size Mecium size ~_Large size s
ozwm) 0.3 | 0.4 0.5 05~101o~2020~5050 0.0 10-0< Total
A K )
Number 60 | 23 8 5 12 | 3 ; 111
of roots ;
2 54 21 7 5 11 3 | 101
ox oA R, MR 4 AF K
The relation between the depth and number of big and fine roots.
v - IOO 150 200 it
| Depth ((m) 10 20 30 | 40774507 2_ 70”30M 90 150'~200~250 _Total
T = | : i
4 g Number of roots 16 26 18 15 "13 8 | 6 3 I ‘ 111
Big root | % 14 28 16 14 120 7 s 3 4l 20 100
I 02 X g | ‘ ! ‘ ‘
p_— 'Indexot_'ﬁneroot‘ 59 | 46 | 23 | 21 v13 9 ‘ 4 : ‘i ‘ 175
Fine root , ‘

2 34 26 13 12 7 5 2 : 99
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DEZ, AMOMABUZ OV TR DA Z RS &, HifFEn L 512Ky mhisisE s 10~20em T 232,
0~10cm 13 1425 =, RN E ZATORBDNAHEH D70 LA L, EE 20em L L TixFokié
R T 2D B0 cOERKGTHESIE 180em TaH D
AMRDZ XDIEMEFHE 15 T, KBEUZH~NTH G, +

DFESHFAINIABE OB E & FHT, &
S 0~10cm 23K T 3425 L7529, 0~200m DORUZLAD 6025 BB LR, LiL, %S 30cm LY
ETEHRT AENCH Y, Q) W EDEE L TOBRASGHXIE Wem THDOT, Fh bk TIEE
& 160em T (+) BEDFHEAD T %,

BIEIIE X 0~30cm & 7 95~10022 T, ¥WAUZHA L TV D25, & Blem 75475 < 752>T 662
L7, M0em T 2022 L3R LC, eREX 160em Tk 52 Thoto

B fE A 8| BE 4 A &
The relation between the depth and frequency.

A . ' :
Depth (Cﬂl) 10 20 30 40 50 60 70 80 90 100 110 120 * 130 140 150 160

Frequency (#;) 00 95 100 85 80 80 €0 35 30 25 20 20 25 25 10 5

)

B Wi oA U 17 AT, A WD 6925 259, 05 bR 9 22, hiERA 92 T, AN
MZHENTIMEEAZ I EPNEH SN D, TOESIIDMHIZES 0~30em |2 6422 T, X 50em B
LTI LT 425 L7550 T ZORHEDERKRGHESE 0em Thd.

(38) Mallotus japonicus MUELL ARG. TFTHAHT

PABAIRE 12m, HaSinifk 20em, f4> 25 i (Profile 38, Fig. 40, Phot. T7),
ROEFAIFGET, @<, TATTHIRIR SN2 &5 7283780,

Distance

Ao

Fig. 40 7 » x » ¢ v & B %
Root system of Muallotus japonica. (H. 12m, D.B.H. 20¢em, 25 years)
Pendant roots are rarely to the maximum depth 130 cimn.
Oblique roots are bent upward to the surface layer.
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Length of trench

2.0m 15 1.0 05 ]
[} i i I N L 1 o
‘ o, 3¢ _O; o 53 e B ee 00 O 0 e
. 'c?o 2 %0 Foo %O o o"o'o.o s 0 Vi, O
. 20 A R T .
WO e e O re O o . 0
. O et ° P
O, .Q s 0 O 0 2« O o
S Oe .
° - - x : .O. o o *O O x
. . oo 14 .
. . [o] . L 05m
. . o
1]
0
o
Profile 38. 7 2 x o + v & K D454
Root distribution of Mallotus japonicus.
Length of trench
20m 15 10 05 0
L i i L 1 . a 1
e B ——
pe— S W
[ N —
p— e} -
— — Los
o
D
P — PR — =l
=
— — ——
—_— - 1.0m

Profile 88. 7 n x4 v o iR o 4545
Fine root distribution of Mallotus japonicus.

N7 Ty R ZIZPTRRORTIZRES 2R FHRIE I <, MHIBRAFRO LB, STET+ 2S00
o TORZE, KVDDOTHEA~Dem THBH, FHH L DIFTEE 2~ em DR T CTdr D7,
ZORETHRIZZEA D72 <, BVHERIZ 2D TLHIERICBAT 20, B & 50em L LB+ 0 E T,
LU 7Y, BIRIZARDO T2, Tibb, Wi, CREFEXZE DR SORPIEEICONTERD &,
X B0em TIZEEE 2~3om DHOH\ 73, Tem D& ZA TR 0.8~0.5cm Dbor%<, ==
DEIHTRUIMLIL DT DI EN LS hhde e, 7FRA7T Y REIERU L 512, #Hh 8
LTRETFTLTHY, ZOBUMIENLAED & 2 A TRITHE Lo FRIG 480 & & A T AR 3
BDUVNIBIRIZ I D TBAL T B0 T FHROCIIBIEAD MR T 245, RO L X T
By, ZORKREZE 180em Tahot,

FHEROARZEUZ LTI, HOVIE LA T DIRE ML T, LRIk PR E Ao TES
30~60cm (HEEZMEL TV Do DKL T EAT 2 DIE, FORMEL Ay FHTiEL TS < O L5
LT %,

ACFBUIIRIR DI < T, B 3~d em D% < DRBHU DDA, TORFIIL S & 5 & Bk itk & oh
LE LRSI DTS F7o, ORI 0~ FIRITADTL S LB HET 50 2 OAERILERS
PN NEARZ 57 LT, MR B 53T BANM & & DI IR < # BRSO T2, BFROZSE
PR HEIRFELHE L VDT, ZO7dil, TORREFE L 72ACERIC &2 TH%-S1 Hhd,
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WU LAN S T, PR 0.1~0.2mm T, AU IS KHEEDTTHMINN D Do ML EOATR, FHLIE
TEFRE HITFTMZZ L IR

WImMOARINL 18T AT, TORBIKBATHIZDED L 31270d, T bbb, IMERA KD 9222
LD, i THRE 0.2em DB O T125 T, DERO 5 BT HFHIMCHEDO L DA EbHTE, T

BN AR Ko E
The relation between number of roots and diameter.

oE o IR0 A B R
o Small size Medium size . Large size . E#
0.2(¢m) 0.3 0.4 0.5 0.5~1.01.0~2.02.0~5. o5 -0 “10.0 10.0< Totel
K S o
Number 132 26 11 2 5 4 3 4 187
of roots ) o ) | o
25 71 14 6 1 3 2 2 2 ! 101

,x

D NERDEIPIOSHEL, X 0~20em (25D 6725 550, b« KERIZEX 0~30cm |z 829
VBT, TS EDREEA LEHZ AL TV B,
BB OB S G HILTROED & 512, HAFTHETES 0~10em T 432, 0~30cmizix 8022 73
DL T T2 EORKRGHHESL 80em T, ZOHESET, HEX 40em Ll EOKBBOEIILIZET
L ACIAN

RoX AR, MR 5ok
The relation between the depth and number of b)g and fine roots.

Com : . 100 150 (200 @t
. Depth (cm> o 2o 30 40 50 60 70 80 90 100 ~1503~200,~§01 Total
R ya o . S T
s Number of roots‘ 82 43 27 1715 3 2 l ; 189
T o . | e e —
Blg root | - % l43 23 14 9 8 2 1 ‘ " 100
Mio% x ofRE ‘ B ‘ . B
#m # Indexof fineroot 50 27 12 9. 4, ;! | 103
Fine root % 49 2112 9 4 [ \ 101

AUMROZ X DFFEEENT 103 T, B & 0~10em (25 % < T49% T, KIEEOLF L VL 622 H B\,
¥70, S 10~20em CTHEMARI AN 25, FEX 60em DL ETIHIER IR LAY (+) REON
LB HRis,

FE Jg B o8| BE o Ai &
The relation between the depth the trequency

28 X j o 7 v o
“_Epth 7(cm) ’ 10 ! 20 30 40 50 . 60 70 80 | 90 1
\
|

W B o ) ‘ : : —
Frequency (7) | 10 100 100 95 95 g0 30 \ 15 s
BULIH S S0em £ TIE 9592 LIET, BE 0~50cm OIIEAEIRIZ, 70, LRHFIFHLT

WBHIEADA AN, BE 60em A LIRS LT, RAXMHES 100em Tk 52 ThHoto
B Wi o K RE0T A WD 2072 T, FOREAETNTHES 0~30cm DIz D, BHIHES
0~10cm DRENZAHED 1095 73270 20 BEFHO LEEHORITEL L TRKFRABEILO T S,



—130— PRSERBRISTI IR E 594 B

(39) Alnus hirsuta var. sibirica C.K. Scan. Yenrs/F

AL 16m, JOEiiR 16 em, #ise 45 42 (Profile 39, Fig. 41, Phot. 78 .79 - 80),

MOFRRIZHET, @<, Filto

TFROFFIIHEN S A, Kb DI, B dem TIRAES 180em IZF TEI TS D
DAKECES Thbo TOMRETHEDIFAN, X 50em THEE 1~2cm O TEATULSH DA,
AOHDRITEEL L TRVIETERASSIE L, &2 WIEFHERATTF AN L TIRTFREALDPTHDHDT
HOT, WIFRDBBES 160cm [FETHENE FOTV 5, ThHDEFHIZ—RIZHBIE <, Hilld
SRMLTBALT, "I YKy« 7F - THAHYTDORRACESND X 5 7lfl < THIRWHRIZ 72
%, TTFHEORIEBIZIT 2 INRAROFL I A 7o A3, HURO3 3% <, TR a2 TOL AL H 5.
(Fig. 41, Phot. 79).

FHHMLE TS 2 3 DA% <, 25 VILIRIZ %o RHERDRE TR EE L & SR 72 <,
B 2~3cm DDA,

ZRSOFHEBIE T L, DIy L CTRTHRIZ/A D TR D bDAKRED T, EHCHIL
TKFME 722 S DIED T\

KEWOREL, THAHSTRIZEFDLSIZHEL <L T, HADORELI~2em Do — FROMH
EFEERGEL TV AL TH D, TOARERTIB N MR ETIE LT, LW 7227T, Bk
DhHE VEZIEA DR i, SRS DOKIERD: By LA MEILRHIRUL, 7T ¥R 7 O
RO & 5 ITBHROMIIZHE T DO TR AR 2B A D S0

Distance
1
A==
I
Ts m
=05
i E’
Ig
X 15
N
N\
/(‘ N
Ic

Fig.41 ¥ = Ny 2 F o R
Root system of Alunus hirsute var. stbirica. (H. 15m, D. B. H. 16 cm, 45 years)
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Lergih of trench
20 15 10 R 05 0
N N | A L | 2 1 1 o
s sete o8 g0, e O ¢ Do . . D o B
w08 V0L e Q000 0 SR 02 3T 2o 08000 ¢ o O e
cv* e e v o 3o 0e00c00 0 x #
sl % 0 %0, * Jode .‘o(gf}"-(% 0o g
. x DAYl .
P R LI SR S A S
x X °
o L
% ° L o05m
. . -
[
. K
Profile 39. v ~ > 7 % oK D41
Root distribution of Alwnus hirsuta var. stbirica.
Length of trench
24
200 Lt 10 05 0
aen fe 3 O " O
— 3 D.
4]
——— __ essm -— s wwm B!
L=
=
—R —— R e S e e rO.Sm
— — p—— |

Profile 89. v = v 7 & oHIH 2434

Fine root distribution of Alunus hirsuta var. sibirica.
AP AN D S ST T TR Z A 7o DT E, i Lg\v e LD DMK 348 % 7o L T B UIR

1THES TiEFE 0.2~0.8mm LA % <, Phot. 79 o L 512 -itA )l 7= %
ANEHUZIZHYEI A S B0 BN L TUHSIE 0~10em 1 ZFHZ % <, %X 30em LI LTk

& A CBEEENAA D HYRIL, KW b O TR 3~35cm DbDndh b,
Wi O AMENT 209 AT, FEHUIAE MXROED X 512, 11k 0.2cem Db DA EED 199, /|
RAA 96 97 % LoD, KM DO KIS HVINER T H D7z, TP ERE EFEBIZ D7z L2 TR Y, B

(= )| I N~ Gl e V3

The relation between number of roots are diameter.

A B R K B M
Small size Medium size | Large size =
O.2(cm)i 0.3 0.4 | 0.5 ‘o‘5~1.0}1.o~2.o;~2.05.o|5'0~10 o 10.0< Total
TR T T Ty T T ' ‘
Number 164 23 I 2 4 5 ! 209
of roots | | : ! ! S IR R R
e, 7191 1 5 1 2 2 ‘ ‘ 100

X 0~80cm DHENZEDIZEAET~NTHNAi LT 2o F72, PEBLS DOV TS B H 20
KD WSRO ED F 512720, GhOKEEOE 23S 0~10em 2k Y, 0~30cm
1Zik 967, TN EDE S TEmmnml bis w2 T bo
WO % X OMSAHE 118 T, KBOWE L L FOX M RRE N E ZAHITH D, TRTHHS
0~30cm (213 86 25 71070
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£ S B N LS 1 B A 3
The relation between the depth and number of big and fine roots.

x0T o e L an e L oo ] | }1o'o 1150 |200 | =F
Depth (em) | '© l20 a0 4005060 (70" 5090 _‘_“197~150‘~2oo‘l:2759 Total
T vi"i‘__\. 3};& o A e T T | i
4 & |Number of roots 108 _57 ??' 2 72 2 l 2 ’ }7777’ ‘ [ 2097
Big root 2% 52 2717 1] 1 1! 1 o . 100
— ) o ‘ ‘ ! . o
[ > % X DFRE ‘
s 4t (Indexof finerooty 56 27113 5. 4| 3 3 l 113
i ! A e _
Hine root % st 24 12 4 4] 3] 3 ‘ 101
= s i T3
The relation between the depth and frequency.
. ”Eggiézirtz:j:szzafiI 0 | w0 | o | s 60 70 | 80
Db Cemy - I ] I
o | |
Frequency () | ' 95 85 80 g | 80 | 45 | 15

U D KARLANR OGP T O L 2vie EARER CEINZ HOT, PEE 0~30 em 2 JERIZo i L T 5745 B
& d0em BLETIE B0 25 LITFIZ /e DIAGRIK A3 %0 Ak ik 80em Thore.

B Wi AR A Wi 45 25 T, T OBMGYA MDY 96 92, hIRIR 422 T, A WiiHOR%
WAFBIFE L CBPITV%, ZORBED 9825 21 S 0~30em 128 Y, DEMROFHA RS D 150 e
OWIE T, FRIZI DTV EAThD Do AN S 0~10em T4tk 582 7360, A i
MOEE LY HRE,

(40) Magnolia obovata Taunserc -k 7 / F

FEALAE 16m, BRsmask 2dem, fi4 45 42 (Profile 40, Fig. 42, Phot. 81 .82),

BORRIIIKEET, #, P

Btk HEHRET M TRE LTE, WE2~3om Db DA% <, KbDTHRBEA~bem THD .,
COBRBOETIZFET 2 b DDIEHMZ, RHERAT L T, BTRELDZSDHZ D, Zhb
DI TF BT AU MR 5 T0 em OWIHMIZ T DR EAETNTHH Y, FHIREOET T3 E > TH
WD, ZOMTRDS HA S OIFEAZEX 160 em 1258 L Th 575, KREBD b Oz 100 em {4
HOLEDR 785 &L ZATHD TN D, MTWROKMOZEEIZ L B8, FHEAAZEL 22 T D
B D EENS RIS 780, AW BDTHZDFBOR TSI AEhd Thie{/e>T,
MM LR SR L T2, T F RO IIAD MRS LT 345 IR0 filkdh £ )
Rbhile

FHRE, SSZOF L SRR DR < TR L TRTRE 202725, % iE EFITHH L TR
HEBENDIZ LA DT, AFITHET 2 X 51745, ZORMIRAHI L THET 25 S1x50em T
T 30~40em (i D B\ FhT, IO Laded BFIZIDT, Ll LA 2538 LT Y, R
5292 b DIFHHRDAFAIR & e D THE 0~30em DR & E S HHE L T2 . BLED L 5 IZRHHRA L EH
DTS B AR 72012, TR FI-D TR 4 B BRIAEE L vy J S Eidhie ) Bie
DIETERIZARZ Do UL, O LMD Tt LIk 4 2% X1k 50em £ TT, T EOE
STRFSHZ T EZRAE IR T T 25D DA% < 1 do
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Fig. 2 * 4 / % o #it #
Root system of Magnolia obovata. (H. 15m, D.B.H. 24 c¢m, 45 years)

AP D B 50 em DD & Z A TIREF 2~3em Do~ TIRD LD %L, EihbHih %12
LD THIK 72275, A D 80em L LD L ZATIEI LA S THGEL T2 b 0h %\, ZOKT
IZiEDREEAUE 20°~30° DT MIETHE A I L, i L7 NEIR & Tatd Doy § 2 A Bk
THL THIRIE S # 2 TH Y, EMIBICAKFERA PR A L T 5o

DLEDTEFH « RHEAR - K TEAIE TR T4, T, ST H D, HES~dem DHDITH D &
27y T THRFIZYMCTE /L REMIZIE, TORRIEACE2 o< T, B 2~3em DR <,
RO B 70 % FHER L AT RIS O RS B D,

iy Phot. 82 o J 5 IZFHRICHM D TO &, &< TRVIIRMA A A dh DTV B

WAL R R A < IR 0.6~0.8mam OB A LT, ZAUS OUIDARATEN I Tidd 248
RELMVIKZ 7D THA LT B,

ieagth of trench
0

L 1 PR 2 i " "
Lo
oo..' .20, 0 , o .. e .O(‘:?..%'O,Oo.og oo«;ﬂ
. o
Q- P e 8 Tl
O . .
°© 0 .ot Qo. OQ. '?'.: of © :..8:%).0 )
[
. ?O.OO?OOO o« ©
.
o ‘Q% o 0P 0,0 .. .
OQQ 0o Qe O
. o
. * PS4 =z
=
.

Profile 40. : 4 / & o K HL ¢ 45 fi
Root distribution of Magnolia obovata.
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Length of trench

yidog

- 1Lom

Profile 40. x4 / & @ g iR © 5 A
Fine root distribution of Magnolia obovata.

BB oA B i %
The relation between number of roots and diameter.

- I NS T A - R -
~ Small size ~_ Medium size Large size o
(0.2(m) 0.3 0.4 0.5 0.5~1.01.0~2.02. 0~5.05-0 2 10,0 10:0< Total
S - T T | I ‘
Number 128 24 10 8 16 7 5 1 199
of roots | = -
;1 es 12 | 5 | 4 l 8 | 4 3 r 102

W C ORBENE 199 KT, TOEMBINAIE LOKRD L 52, IMRIA4ED 862 T, K%Hk

HTNBDA, DB AN TREROS A DOBAIL S

FOERIN DRSNS T 200 Lovaid, DRI FERIZ % <, %X 0~80em 2% o 49 73,
0~50¢m (2 9075 2353 L Turfeo TOR, HREHUIZEES 0~20cm L 9 & 80~50cm DI DSHh % <,
HFNT IZHHEDD T L DT BRI LN, D Lot il R s,

DEL, AROBARUZOWT, ZTORBSHEE DL, REIZR SN L 51, BRIMGFEZE
20~30cm T 2620 T, HX 0~30cm & TIXHIHE b E V- DIAIZENA <, ZOESDRIC 122
Y, 0~60em iz 98 22 NEEn T/, Lvl, FE 0em BlETIEAISRD T 281024 0T,

FORANESIE 90em T 1 ALHmAD,

OO CRE, H O 4 A5
The relation between the depth and number of b;g and fine roots.

100 150 200 | #f

w5 | 1.
i Depth (em) ) 10 ; 20 ) 30 } 40 50 60 ‘ 70 ‘ 80 90 . 1oo‘ 150~200~250‘ Total
o | e
& gt [Number of roots| * © %0 18 29, 4, , E - ! 199
Big root % 23241259‘12( C 2 ’ 1‘ | 101
T MR o4 x oK ‘ S R S

wn e ([ndexof fineroot] 42 | 48| 5 171 1 ‘ i - 160
oA |
Fine root > 2 ‘ 0l2: o

- .
1“ Lo 100
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MIARD % S OFREEFHL 160 T, S AN AREAKMOEEG & U L RIZFN T HEE 10~200m T 302
ThDotee F72, 0~30em 1213 820 2550, KMOKKOBE L Vb 8% bE<mD>T %, L L,
S T0em HTFTIRFEAEDAROLNT, MROELIL Q) BETHDO:.

[ JE B #BE 4 5 &

The relation between the depth ard frequency.

%
~ Depth (em) =

B B | ‘7 7
~ Frequency (%) \ 100 95, ?O e % ‘780} - ?O

' 10 | | 30 ' 40 50 60 | 70 80 90 | 100

EREEREY
| 45) 20 15 15

BB x 30em T 90~9522 T, EMEOBEE 0~30ecm ORNZEIRIZS A L Thren’, Ha T0em
MU L T B,

B Wil oo AL 59 KT, A WD 3092 12 dhiz V), D 5 HNERIEA 882, thigiiat 1292 ¢, K
BRI DT Led Dl — 2 B WIHITOSHIZIRV25, Rk / 3 T PNIOBAENE ZATHRD
B, BRGHFESIE 80cm THle VW& ZTAZSaMAARb T,

(41) Aesculus turbinata BLume a2

FEATEE 12m, JEREE 22 cm, fit4> 40 42 (Profile 41, Fig. 43, Phot. 83 .84 .85),

MOERTHREET, PPEL, BRI > THFE DL 2,

T TR DEEX 20em DL AT, B 15~20em Oa7 0 KL 05D, TORIZES 30
oM DEZAT—IEREA-E Y, 2 TIifk2~dem OFADATFRE T FHISHE LT, KTARITH S
30cm DEZARFESHEL, —HOKCETHRITH T2 LA SRT LT, FABE 210em iz
#ELTW5,

DT < TIERHEMRK RO AL S THM T B A, S ZTHU) LT FRER TR
BT T, BE30em DL ATIKEZEI~dom B, HEE100em D& 25 TIZEE 1~ 2em @
LOHH, M TEGIRTRIE, #iln < ZEZoE L TES 100 om (FE THROTWD L 0%,
RRLKNH O, FERICET L THE 200em 12 &L T2, L L, BEX 100em Ll ko g Dbk
TRETRONEEI 0, MRIRAL T2 DA% ZORTROGES T <2 D DI,
Z DO L3 E @b THEE TEN eIz 2 i 5 T2 7eH Tkwa & b b, Th & Bl
LT D VIKS 0 70D E 2 B I DI 256, EOMBOH L Th 20T, 32 il
THEFO L THESZE S RANDH, SZZONIL I, —ERGEORIEAXNDTLES &5
4T 78 < IR D THRIRIZ 7 2 T e MBI & o, DLE DT FHUEANZ <l L, BVCEBRT, Btk Z
Lo [V -30D & & AT 58 L 723k FHUE I\ LSSz e D 2 234 <, #YIEL Tili>Tw
B EINZ THIn e BEIZI BV,

MBI 7o\ 25, TOREED S O FHTHAIN L THRIA TR THRIZ/R DTV 2, RHLRAR LI
AR B HEEIZ DT LAY 23 D702y, BEE80em £ TIZIXZ D X 5 7% LINT B IEA R
TE/,

AFHRE A D D 2R D T 505, MBI HIZ L7232 TEUZMIK 72 b0 Lavl, BRI
DFBIE DI, KGR Z DR OIEREZ S T 5,
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Distance

Fig. ¢ + 5+ /, % o B %
Root system of Aesculus turbinata. (H. 12m, D.B.H. 22 c¢m, 40 years)

Few large pendant roots are developed and reached at the maximum depth 210 ¢m,
and are much branched in the deep compact soil.
REARLIIUERIBIC Z A3, S HNZIEIETTNZ R Lot T b FOREITI-DT, JV WA IR 8
ELT%,
AU R RIS Ty M, IR 0.4~0.6mm Db DKL B A DTS,
Wil T ORMENE 239 KT, TOBRMBIDOFEANANIRED X 521D,
ZONERDIENT, £D 6322 HigEE 0~B0em DNz H 0, 2695 A3 50~100em 1245645 LT,

i BN A Eos o &R
The relation between number of roots and diameter.
AR OR N I = ) -
B Small size | Medium size ‘ Large size '
0.2(m) 0.3 0.4 0.5 0.5~1.01.o~2.02.o~5.0‘5'0~10 o 10.0< Total
R K S o - o S ”7"'—
Number 147 44 12 8 22 2 2 2 239
of roots

% 62 18 5 3 9 1 1 1 | 100
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Profile 41. + # 7 % o AW @ 44
Root distribution of Aesculus turbinata.

Length of trench

A
—. 0.5
o
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Profile 41.  # 7 % @ i # © 45 A
Fine root distribation of Aesculus turbinate.
DA E Z AT, 2780 % < ORI (AR Hhre, FFEEI T I OWAATES 0~60cm |2
7527, 50~100cm (2 2525 & 7c ), IPRHUTI- S TAE D 37 RIS A 72 LD T2 2 Ehibh b,
F7, KEBEMUT BT Lo dddE S e s D7
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KIOFRARE MU DONT, ZORIPIIMARKD L 51205, Tebb, —fROBMIITL A5
Nd, KA L7 & D & WDeBIgIE <, IR IRE 280 0m 12705 & TH  DAMRAA

TRox OB OA R, AR 4 A R
The relation between the depth and numbe1 of b1g and fine roots.

100 150 200 | @k

T w s oy \ B
_V‘L_Depth ((,m) \ 10 ‘ 20 30 | 40 7 50 } 60 i 70 ' 80 ? 90 hj)!~150‘»~;2@~250 Total
A 23|
- Number 01'_ mots 26 ' 19 | 1919 ) 2 jo 77?7[ 23 ' 10 ‘72.4“'_20-* 7~_*23977
Big root o ’ 11 8 8\10 8 4J 1o| 4 o] s 100
ez 0w 2l . 2025 21 | 2| | ur
oo Indexofﬁneroot' 39 } 18 2l 1 1 2 y 0 72'7 )7171/’ 2 l 7‘7117_
Fine root. o 34 15 18 ‘ 4 2 100

7 ’ ! | I ' . \ ! o '

B, WOBE O L A THNAFRRNZ T EhbhDl,

—%, MO SOFHAFIE 1T T, s 0~10em pUr KT 342 b0, 0~30cm iZix 672
AL TNT, KIEDS ?FJ:iL/\’CYH’\tI‘JT&ZoQ LA L, (ol & iz g AuEREVENE TATD
ATNEE

BIHES 0cem T 8520 LIET, THUEDHEES TR LIEWVIZIEDT 520, SFIZRVTEHN L
IATOMENE L, BWE AT TN O IEEICA LT3 2 EDbhnD7,

W T ) 8BE 4> AF R

The relation between the depth and frequency.

—
Depth (em) | 150’ 160’ 170’ 180

OH BE
Frequency (52| y,100; 95 100, 95 5| 90 85 } 85 95 85 | 60 ' 50 | 40 | 35 55 | 45 ' 85 10 15

- |— JRRE P — ‘* — —

1020 30)40}50 60}70}80\90‘100\110 120‘130 140

B WifioAMREuE T8 AT, A Wifid 62 22 125721, F0D 5 b MEEA 86 25, PREA 149 T
Dfze Fl, FTOBEEIT L BAMGIEHE 50~100cm D& AL %<, ZOEXOMIE 4695 D4y
DBED BN

(42) Cercidiphyllum japonicum Sies et Zucc. h v S

FEATRE 16m, ELFE 18 cem, #14r 30 4 (Profile 42, Fig. 44, Phot. 86 . 87 . 88),

RORREHREET, #<, T TH2A0EL LW BIRIZ R > THIT#H 5 %,

BERIIAERIZ 22T, JFRIZEES £ TRV D TV B IRV < O FARIZ & D TSI bh 2o BT
RiZFEL U TUHAEMA DAL T 5 B D, RHR F 723K ORI B 5 b D, & 72, RHHR DK
AT LTTERLDD3DDLDNSMY LTS, WilHIZ LR DT IZHESTWT, Bk
ORI E TAHTEEDORBULE DO THIgV . —IZHIGHHR DI TS 2%, 7T SRR 2~
3em Db DAKNNTT Ty Z O FEIHE LA TV L AIFR2, 1R AT DR kD EBE 3% L THLFAD
HIZE T2 T % F 72, TR FAUHEY RO T AR 255 LT, RHRAERA ST F L
TAPROE T E & IZZNHDORETHAFIRCERTOTWS (Fig. 4), ZOHHROTFHEOS <12
B 150em FeIETHED A5, FO—MPILEEITHI Lo L S IZIEFIZEL T TRAL TV A, W, 0
BODHRSZTLEIZZNDLOTETROAZZMOTHD &, HE B0om T, AvbOER 2~3em, —
Bzid 05~10em Thz, Fro, HE 100em TlEIHOREELE~2em DA\ bDE, %< Dk 0.3~
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0.5cm DWATET L T d, BEX 200cm TR 0.2~0.3 cm DR <, B LTV AIMEVET
BHREDREH A EHD T D,

IHHOMTFHUIFIKT & Tl L, B3O ZT B2 2> TRA L T2, BEE 80~160cm [y
LHEDEZ AT, AWCTETHUE DL O 72dZRIYE I LIZHEIRIZ DT b, UL, Feikik
ZEfedIZ A ET E, INH O L T/l R T < 23 IO D, /i, FERHLT
WEELT D L - hEEUITRENT 5, AiE LR 0.6 cm 77 5 DROPUZHADE R 0.1~0.2cm
DEIRDMDY, HDHEAEDT, EUEL T (Fig. 87 T EM U & 3 LEDEGE Z AT

Distance

Fig.44 2» v 5 o # %
Root system of Cercidiphyllum japonicum. (H. 16m, D.B.H. 18¢m, 30 years)
Cord-like pendent roots are penetrated into the ground water through the
Gley soil, and fine roots are developed in the deep compact soil.
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Profile 42. 7 v 5 » A @ 45 4
Root distribution of Cercidiphyllum japonicum.
UL N EARFDRINZ D THAMRFEIRICADTE 0, W3 b A 7 L LB A L T <
i LTHIEA D72,

Wi TOREETIE, —BICHTARRE TIEAMRO S A D 70 <, BIDURA D 70\ A%, 7Y Z TIRIF
KOT < EMOBRIFIEDOL ZATY, L<HMEEDEL, BRIUROFEE 2D ENTEL,

AHHBIZ X EFIZDONI L 5T, RO TR L TR TRE D D DAL, —HDBDIEEFIL
TKFHRENL D, EDBEZIL 200m T,

Hbk s D BT AR FHRITIER 2~8em DL DA%, u— 7IRIRTN Uk ST LML ML
T2, Z0a—7ROBIIBIINTZ < OFMBUZ I L, EEMEE & DITHIBR AR D JIIR 0> L s &
BOT2,

MU TR e D T IMEMUZ [ Ly EFRS T IR 2 D TIEV M 2 D < DT AT L TV Do 1R
HULE R 0.4~0.6mm DHDHH L,

Wil COKMBUL 454 KT, D5 b NEINA M 22 2150, A THREE 0.2¢m DHDA 1B % T
KEFEDORN 2 GO T Do REEHUL 2 R L 25BliAE Shulemortz, MO 5 b 419 23S 0~B0cm,
1922 71 50~100cm, 2125 73 100~150cm (24575 L T ¥, 100~150cm T o/ MEIRDS D LKA &
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Length of trench

—
_ e _— —_— —— 25m
Profile 42. » v 7 @ i #t @ 5> 5
Fine root distribution of Cercidiphyllum japonicum.
F oA K4 T2
The relation between number of roots and diameter.
s R OH e PROMY A I
Small size Medium size Large size e
0.2(cm) 0.3 0.4 0.5 0.5~1.01.0~2.02.0~5.0% - 10.0< Total
A %
Number 332 58 23 12 15 12 1 1 454
of roots
% 73 13 5 3 3 3 4- + 100

Wi, SO FROIREEAL S LT L EIZIIM T E S, T XS LD A Y T ORFRO— DD

LS. EEHUTER T ERBIZ % <, EX0~30em DORNZE0 T0 % 257 LTV d,
AROBALOE G iR D L 512, kR nicd 22 &1x7e<, WL AL 0 2TRR

WAL TDA, & 100~150 em T 2122, 200~250 cm T 9 25 HUADHND L 312, HEWEIATOD

BHHZNZ D Do TOUE 0~30cm DILHKIUT 8220 Laeh Dl
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VB XA M, R MR 4 3K
The relation between the depth and number of big and fine roots.

L T o T T T o e 1100 [150 200 250 | ®F
| Depth (cm) ;10,20 30 40 50 {6070 | 80 90 ‘100‘ ~150/-200~250~300 Total

- Num7lger Og% oot 95 40 ‘ 39 | 25 | 27 j 2224|1413 |12 96|33 42| 3| 454
A 1mber ol . | S - N N

Big root o7 } 14 9ol of 6| 6| 5| 5| 3] 3| 3|21] 7| 9|+ 100

[ R . | [ I S

— ﬁgﬁfﬁgn@ﬁgfé 98 \ 65 | 65 | 49 135121 14! 21 \28 (21 a1 s | 29 ‘ 700

Fine root U L R ‘ R R S

% 4 9 9 715 3 2 3 4

‘3 20[16 4! 100

MO % S OFEHATNE T00 T, TR 1 AHA VRS 2m OFRENTH & L THAiDfRBuIiiiL T
HTHHMRD TG A HEDBFRIZIENTENZ LA D, BSOS AOH 0 Uk 7z PRI E AL D
EHLZFUTH2DiEBH LAV,

HISRIRRITRT £ 5123 280 om £ T 80~100 25 ¢, {UDFUIZHANTI D& 5 1CHE < E TH@W
AL Ten 2 &id, SSITHY LR AiDMEE & Bih Y 7 ORBO—DORETEIn L
Bbhd. ZOBGITRE Y BHRNIFEET 5002 < O FHROFHEIHINL TH2 L5 Thobo

B Jm ) 9 BE 4 fn %

The relation between the depth and frequency.

90 1% 110 I 120 [ 130 1140

95‘ 95 100\ 10| 9, 8

i | ‘ T :
Depth (cm) o 20 30 ‘ 40 | 50 | 60 70 | 80

100 ‘ 100 ‘ 100 \ 90 ‘ 95 95| 90

311
Frequencv (0’)1 100 \ Rass

s B \ I ’
Depth (0”3) } 150 | 160 ‘ 170 | 180 190 200 ) 210 | 220 | ‘ 230 ’ 240 ' 250 ‘ 260 !4?70 B
WP : ‘ |
Frequency (22) 95 95 lOO 100 IOO i IOO ‘ 100 100 80 65 40 ?5 10 :

B Wimi o AREGL 159 AT A Wi 85 27, 2035 b MEMRA 8T 22, iRiAt 12 22, KA 192
T, RO S BiigE 0.2em OBOEES 100em DTIZS %< S LTWA, LiL, - KERD
90 22 LIEVES 0~50cm 123743 Y, TOKREBUIAKFRTH D7,

K OBARDEE SIS HIE, %X 0~10em 715 24, 0~50cm iz 4124, 50~100 cm (Z 2422, 100~
150em (2 1622 ©, bT M TiEkd 525 AWl L 0 b LRI H123% < le2 T %o T bbb, Hbkh
B 150 em B 7o & A TR TROBA Do fndrcdd &, —ERIA L 72 RHIR G R0/ ME
BAEE DT D7D LI OFAOENKEL DT DbDEEZDBND,

(43) Juglans ailanthifolia CARR  #+ ="/l 3

FEEANLEE 8m, WETIE 20 cm, fit4d 40 4 (Profile 43, Fig. 45, Phot. 89 - 90),

WOERAIET, LR, MLl DH Do

Bk HEADHEE 8~12em DI THA UL 227, BHE 60 0m Bl EDIVFIED & Z AT 7
DTB, g, ERBEFRICOWT, BEILIZEOHEEEFN-OTAS &, #HE 30em Tix 8em,
50em T 6¢em, T0em T 2cm, 100em T lem THhD7z,

RS~ 70 <, RREINT D40 KIMGGEITT, FIRTID R4 <, Seliigsid ko)
FREUZYIE U TR 2 29 50 AVTR FHISARMOTI FIC R LT, ik Dl /c & 2 HDORIBIRCK
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Fig. 45 F =y 1L 3 o %

Root system of Juglans ailanthifolia. (H. 8m, D.B.H. 20cm, 40 years)

Few pendant roots are developed.
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Root distribution of Juglans ailanthifolia
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Fine root distribution of Juglans ailanthifolia.
FRABETTDDDEP7 Lovl, RHHRRLAFRNAS TR 0.3~0.5 em OfAHEROTE TARA
THERNATY, Fig. B DL 5172, ThHORTFRIEDHE VHUR 25, HHRIZE O TV 2854541 %
[

RHERIE T8I U TIRTF T 2 b OAKES T, LHZENIL TRET 2 DI 7eu s, it
HE 60cm T, KWIETHRNSEE LATEE 1.bem OXFRAES T0em D& ZHH5 RIZFDT
RUTHFEEICEL T2 DO bEMmE N,

Te TR & RHTA LS I 0 Hlg 70 RV RIZ & D TR B 375, KRR D TR <
ETHREL2~3om D% Do —TIROBUZ L D THESIT H R B,

ZORFHUTDEARLRLHI L B & O 5308 L7\ 7odIZ, v — ZIROACTHRAFEE L T B AT
MZANRA D 7e <, MRS D TRAEFIRIZ I D THGE T D &0 5 BIGRII AL TRV,

ARIEFHRIZ I DT T B A, B L T2 O THN TR 7\« IR 0.8~0.5mm i 4
DHF

B R OB A %o B O#E

The relation between number of roots and diameter.

R o o ok & M
~ Small size Medium size Large size bk
0.2(¢m) 0.3 0.4 0.5 o.5~1.01.o~2.02.o~5.05'(llo o 10.0< Total
A% ‘ ‘
Number | 71 g 8 3 14 9 4 122
of roots | | ‘ \ ‘ ‘
) - | | .
A 58 11 7 3 12 7 3 101
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WG D AMEECE 122 KT, TR Gk LD KD L 51270, NRELAT 602, ikl 1924, AFem
3o, T, (MOBFIZI S TPPRIRDILHN S <, RO WG A7\ INRHUE B S i3 % <,
P& 10~20 em A3 F DI KRG ilyi & e D T2y, W« REFFIRTLEAE X 20~30 em 23 G A S i fe T
B9, PEEORESVGIENRBROEN LY D LIERIZH S Z EAbnor, THEKWGRIEIRA S
FIE AP RIZIINER D B N 2D T H %o

KM EFUROTE S AARIEIRED £ B0 T, FFRREOKIGIZONWTAS L, B LESOES
0~10cm Tl 525 Lamgfi Loz, HASHAIFEL10~20cm T 26 25, 20~30cm Tl 25 % ThHD

Wox oA, MRS e E
The relation between the depth ard number of big and fine roots.

- TDepAt;lu(f _} 10 20 ' 30 j 40 ’ 50 f 60 ' 70 | 80 ) 90 \ 100“0?50[15200'213250[ Toédl
- Numberofroot!ré 32’30‘16’13’ 6| s 5} ‘ 2"\1*1‘_ 122
Big root % 15‘26 25 13 11 5. 4| 4 3!2 301
— 'I%Eefﬁgn‘zf%ﬁ 13 18, 13 ,“7 15)! 0 6 5 3 4 125:77:: 7139
Fineroot )~ 13017 12 10 9 9 6 5 3.4 15 | 102

L AT T R S
120 TOHFTID%H S OMIEOPARITEFIOWE TH D0 E 9 hbhbicv, BE 40em DUF THENRIZIK
DL T%,

HIRD L% X O ANE 109 T, 75X 0~100m OO N Ai ML KMROME LV 5% < e bhs, K
IZHEE 20~30cm DD IFUT I 7nd . Lol RGNS 10~20em T 1722 Taotz, #l
ROZE XDOFERITHEE 20em 55 L 152 27 {72545, HEBTIE RO HOEE L0 %, Hne
ZAIZHIRAIULS T L T3 Z &b b,

HBWEOBESTHIRFCH T o & 518, HFEE 0~40em T 86~9524 Th 27235, 50cm BLETILMK
D170, FRES 180em (ZTiEL T,

P& f& B B BE & M5 R
The relation between the depth and frequency

1 1]

10

wm X |
Depth (ﬂn) 20 ' 30 ’ 40 } so 60 70 80 90 '100 110! 120/ 130! 140 150)160 170] 180
Fregy | | ’ 5 ‘ 5 1 f |
Frequency () 95 | 95 85 85 \ 70 70 | 45 | 35 30 25 | 15 15 10 [ 20 | 15 1 30 | 10 iO

B Wi ARE: 81 AT, A WD 302 THDOro ZOKVUTNERET LFHCE <, PRI
EX 30em Pl RIZHEOEAE

(44) Alnus japonica Steup nv /) x

FEAEE 183 m, WETifR 28em, K4 50 45 (Profile 44, Fig. 46, Phot. 91 .92),

MOTRIZFHREOT, 20FEL, FHlT, HOEIRZHITF 5, BT 5 &R0 Hh 5,

ZOPFEEML S HEOTAD L ZATHI L2 &L 512, HTADE MIEDLZAT, HOWH
OB OEFFFZIET 2 Z LT Lo, Eh TOMRDIEED Uov/e 2855 272912, FRI
WIEDBIR L B2 b DT/ % (34) LMHMEOETTL Shh s>/ FOHE LT,



— 146 — ARSI 45 94 2

~h05

y1dag

Ic

202%)|

Fig. 46 -~ ©» , * o B %
Root system of Alnus japowica. (H. 13m, D.B.H. 23¢m, 50 years)

Pendent and oblique roots are much branched, and they are

penetrated into Gley soil.
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Profile 44. o/ F o KM @ 43 i
Root distribution of Alnus japonica.

Length of trenc
2.0m 15 10 = h 05

2

Profile 44. > 7 % @ i o 45 A
Fine root distribution of Alnus japonice,
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S0V ) XDORFIIRKRDOTTFIZMET T 5% < ONGTETRE, & 2JBRCFEET LRI L 2T
ST B D, b b, 1% h~10em OK T THRA R LECKIN T, ZORAHE X 30~60em T
% D 3~5 em OIETF ML 7TEFHEBUZ 3 U, EFHITERE S 130em F TlIvoTw2, 20
BULEES 100 em HIFKDH % HHETIZUTAIC 728, E 725 < O/MRIUZSE LT, BT Ao
FOFIZEFTRAL T Do F72, T/ F TR FHOMIEB MM O & 2 A THEORE % <, IME
WIS D S EAMZEENTA, ZD Y/ FOETROIB TG T 2/ MEIRIES < O 2 5
L, 2D, ZOMRIZIEE K OWIBURA RSN 5, —OMTFHIZ, 75 4 1dEodiz FIRcai L T
WA MR HATREDORE LI LT, TOFOTHIZE THHRE T LT3,

ZOBEBDOMO L ZATIE, R Lem BPEDRAIE X 0.8em ORRIZA DO TBAL TWS I &4
mEgxntz, Fig. 49 0k 51T FHEE X 30~90cm DN T INERDNIE 2 70 < BHRIZH 2 2,
Ll, ZOEEOIDD UnIaid#FH L <, #E 30em TRk 8em OIETHRAL EEX10em D E 2 AT
131~2em iz 5 TEY, EDOMETFHUZOWTHRFOMINE RD I EANTE . Tiobb, #ElRg
DETAFBOEF LRI TET, WA DRBROFTEA WY K2 S, &L TRRT 28007
WD, EEROPIVWIMERD S < IRBD T EFH X Hh b,

ZD &5 BRIITAROTIZ A D TIMIRABAL T e b B2 b2 % K DIHY, HDHRHT
ERBEL 2B Z DFUZEE DT B Z e B B ESICHN SN2 Z & TH D, WATUkE L URET 5100
L0 & ZATIHREIBKKEDS DS DI TE, BOOFID L 2 A TIXROLH
IS AN DI KPR FE AT, IMERAFE L K Z < DT %, TDIZ LIIROGEOMITE B
FL T2, D TIREO R H2SECEE, B L DMFTRZ TROAET 251 BNE 25
T, BOGBED Lovls, KEDLA, RO EDBRNI I D, LIELBEOINLDHE LD
e bbhE TEETHE, MEHOHMECOWTH I HMRTHIENTE B,

FHEE, TRTFHTEIL Ty 2RI S . DMEROSIEIE 7 <, |TFRIZET, g ts
S OPNERIZGIET %,

AFRULT ) F DL ZHTHHMIL A X 517, KDL B THFIFE2~3em Db DS <, v~
PRI DTk < F THAT DTS, & 7= Phot. 91 o k 5127t 0.6~1em DARTFIRAE <, HlkOR
TRINSDOMAEHIZ T D 5O T IR E /DT D,

FEO<— 7 Thbmd L 9517, S 0~10cm OIEFIZ R\ P YA F D TOWTW DD B BIE L
7oA ML NI L T A TR S 0em £ TA S 1P BM, HE 20~30em THRHEWZ LAbhDk,
FOREIFKREVCHDTHIE 3~3.5em THDO7z,

RN T DT %o MUURDO K E 1L, AV O TR 0.3~0.4mm, %5

B M A %osr M2
The relation between number of roots and diameter.

i 0.1~0.2mm THotz,

1l

i oo 0B L X B R |

! o Small size Medium size ‘.,,,, Large size st

[0.2(m) 0.3 0.4 | 0.5 0.5~1.01.0~2.02.0~5.0°7 10.0< | Total
N T
Number 124 43 14 9 16 16
of roots | | i

B

! 100

|
| 7 . 229
) , ? \ o
% . 54 19‘ 6 4 7 7} 3
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Wi T O MR L 229 AT, LOKRD L 5 le il BIAR ik T Bo SO T, INENIE 8372 1N,
ARORZE A LD TIN5, DiRis 1422 T, KPR E WA DTS, ZRBD « KIFRD
KEFIHERHHHUZ L 2 D THDT, ¥ TWIRITIEAT DT AL T B S OFFEND 5 b, IR LS
M ZDOREDG i b b, T« REHUI T KON G2 2T 5 2 21k, #HERE L Ol TR
ERCHUZ L DT, FAATPHUTNRINZ O TSI 5N A Z 28T DO THDOT, BIEOKE
E—HT 2,

TROX B A MY, R 4 A #
The relation between the depth and number of big and fine roots.

7o

T [ 1! 100 150 200 | it
' Depth (cm) i 1_0*_28 30 | 40 _50 | 60|70 E)vjo 100 ~150 ~200~250 Total
[ TR | ‘
- Numbgriot rootsr26 66 | 48 725 19 | 13 |i5 17 : 717: ,_I_,,, ) ‘__221
Big root. o 12921 |11 L8| 6| 7 l 7 ’ ' l | 100
T ito% x ok o | e T T s
W 'Indexof_ﬁneroot 27 | 73 1 62131 |22) 20 25 [ 23 ! l*_i I e __?83
Fine root, % 10| 26 | ‘ 2 | |1 ’ ‘ 71 9 8 j } | ‘ | 101

KDL ST X 2040 LORD L 512, feksrfimid i & 10~20em T 2925, 0~10em Ti3 11T,
B LBEAROF LY & 1822 B e, 1EE 40em HTFTELAWZIRD L, 7EX 80em T T% O
FEHHBRIT,

WD L S OIRBATHE 288 T, HUFAAEI<, WiROMRA W NEIMTIEMIE S T8, Bl
EHRITHOFHH RSN, ZOHHED LA b BINATH DT, SO HD L 7/ ¥l ¥ L HELT
DILYRILDI iR LT D 2D & 5 RBGHDE 2 D L WAVETF T 2100 L 22 WA < 722 Th.
TOMHL DTN HIAUIL S, ZOWHA THARIEA K L TS 2MNAH2 & 5 Thdo MO
% JUEKRIBEIZIZEIPIL THOH L T B

I L S 3
The relation between the depth and frequency.

Tx

N | o | ‘

. Dgpth ( c_ml i 10__ { 20 ’ 30 40 l 50 ! 60 | 70 | 80
| oo | ' . l

Frequencyx(% ‘100 | 100 i_ IOO- 95 | 100 ‘ 90 } 957 B 95 ,

B E 80cm E TS L LT, 13 L A EMIRIZHT L T Y, HIRODS XOfgEiH e bbby TEL
2L, ZDESBBRNRIZZDONAE T DHOESOMBIZBREL TW2 DO TR WA EEZ BRD,

B rmoAfus A WD 279 T, +0 869 HUNEIR, 149 NP TH Do BRI
0~30cm 12 6622 71574 L TWTC, b TiEDH 225 AW L 0 b EFIs KRR OHMG % < 72T
Who

~

(45) Cornus controversa HEMSLEY T v F

PRI 16m, BETR 22em, fii4 35 45 (Profile 45, Fig. 47, Phot. 93),

ROERIITRM @, FHT, PR, B2 HHIAIRICIE 2T 5,

A BIEE 2 R TFHIL, R 3~dem THANINIITTY 2o SRHLOETIRE, 707 4247
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Distance
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Fig. 471 + » % o #® %
Root system of Cornus controversa. (H. 15m, D.B.H. 22¢m, 35 years)
Large horizontal roots are concentrically extended, and short pendent
roots are fewly penetrated into the deep soil of depth 110 c¢m.

Lengtn of trench
10

20m 15 05 0
L 1 . 1 . 1 )
. e c s . 0
. o QO..: R o o
e .% o&.o'()oo « 00 . O ,QD RIS
*toe 0 PO o Q.. ° %
A . 05 N .. . R °
v st
P o 1% g
oo % . . z
.0 . .
o FJS
. o
.'O . - (0] ° |
o O
. o
.
=1.0m
Profile 45. 3 v &+ w AW @ 45 4
Root distribution of Cornus controversa.
Length of trench
2.0m 15 1.0 0.5 0
[ 1 1 A J
=0
[ —— - | R —
i A _—
P _—
— B o . - 05
om—— R PR — (=)
1%
=
R —_— — =

S - “10m

Profile 45. 1 » % o f L & 45 i
Fine root distribution of Cornus controversa.
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YUOIRETRO L SITHERT, IRk E 1200om £ CTIRTF 5, ZOHENAEWTET RO, Fik 1~
2em FEOAHRDI TS D 225, ZHUIRHEIR LA O IEH 2 5 h L T 28E 0% <, £ DKRE
FDBDIEHEED0~60cm Tl %,

TTAROFEIEL 2, 3 DPEFMUIHIET D, R CRHEBUIZEAED DDA TET LT, JTH
R R S bED L, TORMBIZ AT VRIS, #KE 20em D& ZANE, —MORHIEE Ly L
TKFHUZI D DN DB 0Y, —IRIZ, —ERA L7 ST 720 5 U TRTFPRUS 7D & Ll e,

KFAREIR A HIRE 8~10em DHATTT, bk DT CTHEEE 3~dem D% < DAKPHUZFIE L T
Phot. 98 o L 32 HARIZ 72D

Z DTS Bk S 50~100 em 7z £ T AT o — 7IRICHARD T, KIFH & PIRIZ EF L TR
DTWD, TORITIRMIT A, ADTHINT 220 EEHWT, it 0.6~1.0cm OB DI/ed & F
TR NI DER OB I D 700 Ay, AREEOIT < Tyl U 7 M RA Y YUz %08 L
TEFREEDO T b,

MHUITFR T, IMEBUCIOTOWTEY, LEIBTON A2 HIE Ly WIPEA<, g 0.8~
LOmm DHDAI% N,

Wi TOARMBUE 18L KT, F0 5 HAMEA 87«2, Thight 10 22, RECHL 496 ThH D7

B A Kooar Mo

The relation between number of roots and diameter.

ABE ik | N -
~ Small size Medlum size ‘ ~ Large size -
0.2(cm) 0.3 0.4 “ 0.5 0.5~1. 01.0~2.02.0~5. 0‘5 -0 % 10,0 10:0< i Total
| _ P I
& H \ | | | ‘ N
Number 82 , 20 7 5 6 ‘ 6 5 | .13l
of roots | C N - N
P 63 ’ 15 } 5 ’ 4 ’ 5 ’ 5 ' 4 ‘ ‘ ' 101
WL DB ERNT LI L TAB E, PREIEHES 0~50 cm (Z-c0> 8272, 50~100cm

12 1822 0T, EMITIERMORLEEA NN L Tree F7e, - RER TR OB LS, 3
X 0~B0em Dz D 9225 755 LT D, EFEBO Z o « KPERUIKFIA KIS T %o
DE, KMOBABDES PNaikAd &, KEKD L SRR 0~10em T 3122 &1L, 1
2R 0~40cm DI TOHLFAE S, BHD B2 BEDINIH Dtz Lo L, S H0em B ETiks
DILHE LWL 78D7CK %o IR MK SIE Wem T, K& ZATHRD TS
WX OA B, A 4T 5 B

The relation between the depth and number of big and fine roots.

1000 150 200 |
A‘ Depth (cm) \ 10 ‘ 20 30, 40 50 \ 60 P 70 } 80 ,‘ |100‘ 150 ~200,~250 Total
LA % \ \ \ ‘ [ [ : ! }
% #t Number of roots‘ 90 22 1818 11l 6 L 9 41 3 ‘ \ ! P13l
{— | T T ) T - - - I —
BlgrOOt‘ )31’17' ‘ lB'Sj? 2 101
) nmﬂi@é,’»é oY | - D '
s e |[[ndexiof ﬁ“ej&o_t S Ml B I . I
Fine root 50 l 16120 4| 7| 3 ‘ 100
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MR % X DFSEAFHL T0 T, P& 0~10cm 12 F D24k 5022 55, 0~80cem 12 8692 414D, A%
BOMURDS FIAANZ 2072 ST, KO T & WA D 54T D & LRIz %\ 2 & 23 h01,

BE kg A M1 BE 4 Ay K
The relation between the depth and frequency.

s ' N
. Deptn Gmy | 10 ‘ 0 0 40 | 50 | s | 70 w0 ‘ 90 | 100
moE 00 | 100 7170077 ! ‘ 0 | B
_ Frequency (24) | ‘ | 9 | 9 \ 80 65 60 55 45

BEFHEO L S E 30em £ 10027, BE&b0em T 9022 DN HY, HLTEES 0em ¥
TR, 2 DUEEINIZHRD AT L T2 T A A D7ce KAk X% 90~100em T, 4522 THh 5.

Birifio X dgis 142 4T, A Wilio> 10822 124720, AW L Y 22 &hibhot, i, Thy
M2 < Wa &, DR BENGTIZFHZZ 0 $7adbb, A WHETIZE S 0~30em 12 63 A THDr20%,
B i T 86 AT A WL ¥ 23 Ad B\, IS E N BIZ O THEAE <Y, LiaiD
T, BWHAOAE NS o272 DT Hh D FHAOBINIZILNT, HWEZATORENZ A, Th
ERHOHEE AR BT T 2 % < ORHRDIETHUZ LD LD TH D,

(46) Sophora japonica Linn o

Distance

- 15

( [ ]
Ao &\
I :
Fig. 48 = » v = o i H

Root system of Sophora japowica. (H. 14em, D.B.H. 22c¢m, 35 years)

Only one pendent roct is penetrated into the maximum depth (190cm).
Many horizontal roots are extersively developed along the surface layer.
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Length of trench
)

2.0m 15 l( 0.5
) i 1
x o ) [) . ..
"0t 80 200 & QG 0 ¢ +©° 0  ..00
. o - o OO X x
...o oog&. .'o . 3 .'.O&x o o
o - . o . * >
IEQG B G ‘?2 o a3
x
R X x :: . ‘0:( XA
* ¢ * 05m
Profile 46. = o # = » At » 4> 4
Root distribution of Sophora japonica.
Length of trench
20m 15 10 05 0
o0

}

—_— - 05m

Profile 46. = > v = o D 43 A
Fine root distribution of Sophora Jjaponica.

FEAGRE 14m, WyEiitiit 22em, fi4> 85 4 (Profile 46, Fig. 48, Phot. 94 . 95,

RORBIHAEET, @<, DSBS TUF%ES 2o

MTFRED7<, Fig. 48 O & 512, RRK TR AHEED 1L T 205 DT, IRRUEE 190 em 17 3
LT3, TOKREL, BHEX 20em &= ADEEN Tem, 50e¢m T dem, 100cem Tt 2em & 1em
D2 AL, B 160em D& HTIFEE 0.5~1.0em 0 3 KD FHUZ 5k LTw%, %72,

T BARD DRI L T35, &2 Tiiiiidd v DB AT,

CORETRIL, 7YERA XY FIREDTTFRD & 5 A< Tz < WHIIR T, &b TRk
(CER P THEINI NI 1T, X FITh~Fo X Yem & 110em D2ZFL AL, %
PIENT 223 LA EBENCTET S 20 L7eAiDT, MRS A S A LIRS SN B 250 T, X
50em BlETIHMBOFIE AU & A EZX BRIt

BEDRRRCET RO, R 0.8~0.5cm DN AT, HERIZENT 5% < OB F A
HBD WFNDEES0em TREALE Y, ZOHSLECEdE Y AL, CNBDTETHUL R
ELTRFRD BT L TRT T 200, @5\ kBRI BHETFHTL TRE T2 DD Y
ALOTEY, TOMIROETHULE < O/INEH L MR 255 LTwa,

FHEREEE IS F, BEE 20~80 om 55T L7z 81l L ¢, AFME 72DT LS E T 2, i
B, RO EZAT 2~3em DY D)%\,

AFARARDIH TR 10~15 0m 0> b D231 5 4%, ik &> 50cm DEEEDIIT, A\ b 0Tt
B A~Som, REPUL2~Bem Dk — ZIRDAFHRIZ 50 L, SETDONL, ELTKTARE 705 Rl
RO-DORE & HIZ, X 0~B0em DI ifite Y rOTIRIZ A Y, P A AR EF LTz g
TROT D, ZODIT,  ERHBTE LIE LA OS2 2 ¥ (AN

BLED, ACERABLBT 2RICTET R, ML £ OKERA B2, BIONMD 5T Do T
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B OFMRIEACE RN B3I F B/ E & IR I D THIER I 2 1545000 Do Z ORMIRIZIE T LT
D & 5 1 EWCHIFIE DB TTRILDN T 2 DOMlZE S iz WIRBUETHRDOM W IZ7e > THT, 20
E%E 0.8~L.0min T, KdDHyREHE D TD

—fZ, MRS NERRHIREIZ DT R L THE Y, HE 30em DR LRBHIZHOTHES S
SOWMRRBIDo

WPz 3500 B KL 19T KT, ZOEMGIABEE, DERINAT 8122, PpgiR 16 2, KRR 4%

T, bkl L O« RS2\ O, k= ZIROKTFROFE LD LD Th D, iz, bk
PERE BICH S 0~30cm DINZEDKIBIA 51 L T Do

BB A M5 IR %

The relation between number of roots and diameter.

N 3 = 1 K i M
) _ Small size ~ Medium size Large size ‘ =
' 0.2(cm) 0.3 0.4 0.5 0.5~1.01.0~2.02.0~5. 05 0 o0 10.0< | Total
e o o '
Number | 128 ! 23 9 | 7 15 8 5 2 ‘ { 197
“of roots | l ] ‘
- - i . s _— —
a ] 65 | 12 | 5 | 4 8 | 4 | 3 L ‘ 102

S S S SO AU U Lo

Wi, ThHOBFRERKBEOEZIZLEDINNTADE, TOED L HIZHE 0~30cmiZ 949 7
D, Ko ik & 10~20em Ty D7ce BEE A0 em DL ETIECOWEELE DO TH <Y, 472 1
TIZTFD2T D FORADHESIE 50em TihDrz.

X OB OK M, MM oA &
The relation between the depbh and number of blg and fine roots.

o 100 150 200 &
| Depth (cm) 10 20 30 40 50 60 70 80 90 100,

150 ~200,~250 Total

W, i | | i |
AR |Num41;:er of%-oots; 46 l 7 ‘ 65| 8! 4 ! ' | | 197
P - [ — - ST T e T T
Big root ’ % 23 \ 3833, 4, 2. ‘ ‘ } ' } | | 100
| o R J NS I
CHIRO% X ok \ P o
s 42 Index of fineroot, 2 | 82 iil 2_"71 L 93,
Fine root % 8 33| 31 ' 4 ’ 2 ; L ’ ‘ ' ’ ’ | l 99

HRO% SOFHATHE 98 T, KIROGADO LIk Db, HE 0~10em DRNZZ < i 2HIIZH 2
1ot EEENZIE KB TD LIl L S EITVv %,

BUL A1 b AMRCHE Dy AT, & 0~30em F Tix 10025 Tar %745, 30~40em Tid 30 72 12
DT, B niSin ek,

B R B MBE & A &
The relation between the depth and frequency.

sy | i

o S T
_ Depth (( my 10 20 30 40 50 1 60

Mmoo :
Frequency (2 ‘ 100 ‘ 100 | 100 | 80 | 25 | 10

NI G A/ R B i A AV A VR Bt e T A 1LA< EHZ IO T LI d DAMERD Z > e & b —
L'Cl/‘%)o
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B Wiiliioosr it A WiliooRy 3022 T, HE0~20em DIz F0 902 23h Y0, A WROHE LY B
A L2 7e L DT D,

(47) Zelkova serrata MAKINO o4 F

PAAIEES 14m, Jrsiist 20em, it/ 39 45 (Profile 47, Fig. 49, Phot. 96 - 97 - 98),

ROFKBULFHIAT, WL, T o

EIRTVIDO L S ITHMOI TICH 2 A TROVCIETRIEAR S, RSB 3~4 om DI T A
AT RIZT &,

ZOWETHIZHER T H 275, s - RO INWINL 7 A A S Y T4 = 7L 3 e EDTTFRE D bE L,
HE60em O AIED & ZATIHMIL 70 Y, WA dED LI TN 2~3em T2l DA, 20
B & 0.6~1.00m 12755, Fio, —HORTHUTZOREDOEIATHIL TD, 2D & 578l
WD & 2 A THIII T DI, OO NI L% S s, eRESE10em THOT, T
SEHIE S < O/ NRBUZ 3 LTV Do SO DT 20 FIOE T, KPR R D L5
LREET DT H DA, —MRITHNAD DA Z s,

MR < M (L2 O RHIHUE T T L, cOImBa il File a2 T w2205, REBD DO
—JERA LD D25, EMICKE I LT, IR D THE30~50cm D& ZAEKEL T2, &
DTSV LETIE, R E 2203KCFR D B LY 2 UL B vy,

AFHUL, B BULRE 8~12cm DKL DOHRIZ A D00, AZ AR TRy 4 DL IS
S ORBBUZGIEE T, Ko g & THRMIES £ BOEL Th 2, $s, TRHORNVACERA BRHER
ONERD G LT, T B OMAEH L TRILIKZIL S B E 2T,

— 2, M EDOREHEHETT, LT, M 2~3cm DB DT/ B E ATy TR JICTHEHIZTNA
EiZledo Fio o ZIROACFRUTFHIB MDD Y, 0 Chioed <PHiL7gv,

Distatice

yidoq &

Fig. 49 + + % o I %
Root system of Zelkova serrata. (H. 14m, D.B.H. 20c¢m, 39 years)

Horizontal roots are widely extended.
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cength of trench

20m 15 1o UF 0
— [ N — O |
. . e . . o [°
O o oo Qe it O %
A o . ] x
.0 '.‘8: o . Oo’g Qo %0 o*
. x - *Ox . * X O
07+ 0. Qo o . & &+ Y 550 ol
Oex @ o* x o o o e, . . ol »
SoH s BoBDYw 0lel 9 T o'eg ° 3
. le)? =
og ) Cg. ° o~ O% O : : R Losm
« o ° - «on .O o
. o
*o0 . o7 R %_‘ .
00 o .
Profile 47. » v % v A © 45745
Root distribution of Zelkova serrata.
Length ot trench
2.0m 15 10 05 O
L | I n 1 . 1
0
M el

11ida(

05T

Profile 47. 4 ¥ % o i Ht v 45 47
Fine root distribution of Zelkovw serrata.

IRV HIE WY, AN < LHITRED OV TN D 00T, ) - TRERART S BN A s L
FINDHZ ENTEI,

KT RRDI3e S E 8k < 20~30° Db DA SFIZL Y Y ADPLTHBLIINL S, ZOM
RTHHEE 20~30cm QKD o - AL L, L0 L CHESDT WZHI R % < T 2,

WIS D D% <, wifklE 0.2~0.3mm 74 -O7z,

WP T ORMOMENE 202 LT, DRI 182, gl 1922, KR 426 T, /- higiE bic
DRIELE S 0~40 em DN Ai L T 7z,

e A A By ml

The relation between number ot roots and diameter.

R R PR A BB
Small size Medium size - Large size | af
0.2(cm) 0.3 0.4 0.5 0.5~1.01.0~2.02.0~5. 05 0 o0 10 o< | Total
w® % ' - - :
Number 103 . 38 14 8 24 6 6 3 a2
of roots | @ ) . i
1 I T T T T
% 51) o7 4 12} 3[ 31 } 100

DXL, TN DIMGREMARBOESS L TRLE, RED L 50, K AMEeRH T
X B0~40em iz dh Dty TAULRHEMOSIE 2 Z D EDHRETE NI EehbhT LD TH 5,
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oA A CH, MR 4 AT
The relation between the depth and number of big and fine roots.

- 100 150 200 #F
~150 ~200 ~250 Total

R X

: : = Ca | ‘ i N o
. Débtn (o) t 10| 20 Lsoj 4050 60 !v70 80 | 90 190\

- !Numﬂljer Of%mts 2630 36 |44 | 24|14 |22] 4 202
Big root % 14|15 )18 22|12 7|11 2 101
MR 0% 3 ok ol oa o | alie laal L1 1
s e [Indexof fineroot| #7 | 40| 28 27 [ &6 |4 [ [ , 1
Fine root % 17261517 | 5|10 ‘ 9 \ ' 99

RO % O AFHE 165 T, ZORKNMFIIKBROEE LY 20em 1ik< T, B 10~200m
0, ISR O A KIROEA & 0 & LIS <D T, F70, ZOFMIENETD
TELDOTHeL, BE Wem 12 T T, 80em Zidfill (+) FUEDD AT Laie <, TRED KR
S LTREES T0om THEATHY, OBEALHIEL TEHHTIR G

B S 40em £ TI~10026 T, MDA LI TIEIHRIZ 282 Tovdg DIZ D Cn B 2
Hibhibo

BE Jd BB BE 5 A &
The relation between the depth and frequency.

T s o 0 o | s | 40 | oso | e | o | eo
~ Depth (em) | _ B B B R A
Frequency () 95 | 100 | 100 | 9 85 | 8 | &5 30

B Wi oA MBuE 164 AT, A Wil 972 1Zh72 0, kB ViR ZATHE S Dl
G LT Do £D 5 HAIMRIRA 9425 T, B WK OKIIr LT ent, ZOoNERDS b
5295 HipEE 0~30cm 12, 7678 23S 0~50cm DINZdH DT, KEMOMA LMENZ S L T i,

(48) Fraxinus japonica BLume PR Y3

WEAGME 8m, iR 1Tem, FiHi40 4:I(Profile 48, Fig. 50, Phot. 99),

WOLRIRBET, #@<, DSRBIRCHTI%ED 2,

R S BARDRRKGTE TR Do Z DI & A DX 10em T, JRARHE L 2000m 125 L
Tdo ZOMLETRIEHID TN L T2 5, KRBT E AT <, Sk D7 SHERICFEL T b,
FOBEXZEOBERE, %X 50em T 4dem, 100em T 2em, 150cm T 0.3~0.5¢em T, S ick
DPEBRZOANTI Y, HRAE < RIS BV BLEORKAD HIT T2 b DD RHER &K
FROUHASTHRTFMAD Y, AR, v LAKFROSEMEAZUZHIN LTRTFLTW2 Y
DHH B, BV Fig. 50 THEND & 512, RE 2em O o— ZIROKFRDE ) BHHEIR O T 4
PREL, MEOUTES 1T0em FTEWDITW23Dbdhd, DL 3 BONED LitR, 1
FO L7 B O KR B TOEMT TR S Wi, ZLT 2L 5ITMMEL, FE<FT
TFLTHBENZDRAD -~ DO DT %,

AHEBE RS D2Z <, & LTRFHCHHINL TR IR E 5 SO E

ATRUL B SRR 4~B em DA S DA% < DA, BHKOIT < TR 2~3 om DHADEFH
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Fig. 50 + % v = o 1 %
Root system of Fraxzinus japonica. (H. 8m, D.B.H. 17cm, 40 years)

Big pendant roots penetrate into the deep soil, fine roots are tuft like.

W UERHEARIZ A3 LT 2355038 K, 20 5 H—H0 b Dldk — ZIRIZHERFE < 2380 THE Ik
BOT2, Fio, ZOKFHIE SO - PRREFIKT 20T, #HFE AT IBRIRRHA BT 3E
fil, F7o BIRICBIDOTRIET 2HMROME LM E 2T, BRI IETNHDORTHELNA TS, M
LD L3Z, TOMRBROERIFELIKWIRE, - REROFIED DI L, 8 L OVNERIROIE
NENWZ LI DTHMRST bR, F - KERO MBI 721, FIHRAKERICHEE OV TS
TERELBEEND, TOLIRMORBEDLALITAF) A 4XY) - 7RV HYFY0 b5 )3
ThE HE I

MOBIZKSE /AT, HE3~4dem F TOHDIIFIRMIZT A, 72T KMMIFRZ ENTE 5,
XEITKRTFBOE ZATH B I ez ny, I RECFIRIZI DO TH A2 %0 WU
BUIK CEE 0.8~1.0mm Db DHH A, 4Ky DENEE A TIE—RIZ 1L.0mm B Db DA
B\ BLED X 512, WA ERE O 2K Dbl & T ATIEIMLS 729, FOHI BRI OK G D %\
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Root distribution of Fraxinus japonica.
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Profile 48. | %V = ofil o451
Fine root distribution of Fraxinus japonica.
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The relation between number of roots and diameter.

| R PR RL KA
Small size ~ Medium size Large size )
| 0.2(0717,)% 0.3 0.4 0.5 0‘5~‘-0‘1-0~2-02-0~5-0“5{10 o 10.0< Total
B ‘ 0" o T
Number ' 229 42 9 } 7 ’ 17 | 5 7 1| 317
of roots | | | N N
% l 72 | 13 3 | 2 5 2 2 + 99
——— [ ! o _ _ — -
TEOX O OK MR, MM 4 A K
The relation between the depth and number of big and fine roots.
A A ‘ o ] o | 1100 1150 200 | Ff
Depth (emy | 10 20304050 60 70 80 190 1100 50 2200 ~ 250 Total
o ' 6 6l 2 3l 6l | !
4 # |Number of rootslr 107 ‘ 45 ' 4787‘ 27 6 6| 2 37| 6! 6, io i 271 ‘ 3j7
Big root % 34 14|15 9, 2 2 } 1o ’ 20 2 ’ 15 7 I 102
 iRos s ok 7 ‘ Ll 1 el 30
qu i |Indexof fineroot| O 6% 22 (221 €1 ¢ G0 T il T
Fine root % 35 ‘ 27|10 9 3] 8 ‘ 11 ‘ 12 || 02
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The relation between the depth and frequency.
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Fig. 51 7 x93 v 3Ym b r ) adtH
Root system of Fraxinus americana. (H. 20m, D.B.H. 39 c¢m, 50 years)
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Root distribution of Fraxinus americana.
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The relation between number of roots and diameter.
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Fine root dlstrlbutl.on of Fraxinus americana.
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The relation between the depth and number of big and fine roots.
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The relation between the depth and frequency.
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Table 2.

HL T oo FE T

b %, (species)
Cryptmeria japonic D. DON.
Taxodium distichum RICHARD
Quercus serrate THUNB.

Castanopsis cuspidata var. Sieboldii NAKAI

Pasania edulis MAKINO
Fraxinus americane LINN.

Fraxinus japonica BLUME
Quercus acutissime CARR.
Quercus variabilis BLUME
Aesculus turbinatc BLUME

Cercidiphyllum japonicum SIEB. et ZUcCC.

Juglans aslanthifolia CARR.

Idesia polycarpa MAXIM.
Firmiana platanifolia SCHOTT et ENDL.

Pinus rigida MILL.

Abies firma SIEB. et Zucc.
Pinus densiflora SIEB. et Zucc.
Pinus Thunbergit PARLAT.
Pinus Taeda LINN.

Pinus palustris MILL.

Pinus strobus LINN.

Picea excelsa LINK.

Tsuga Sieboldii CARR.

Chamaecyparis obtuse SIEB. et ZUCC.
Chamaecyparis pisifera SIEB. et Zucc.
Quercus myrsinaefolic BLUME

Quercus salicina BLUME

Quercus gilva BULME

Carpinus Tschonoskic MAXIM.

Prunus Buergeriana MIiQ.

Styrax Obassie SIEB. et ZuUcc.

Fagus crenata BLUME

Fagus japonica MAXIM.

Alnus hirsuta var. sibirica C. K. SCHN.
Platycarya strobilacea SIEB. et Zucc.
Magnolia obovate THUMB.

Zelkova serrata MAKINO

Castanea crenata SIEB. et ZUCC.
Aphcmanthe aspera PLANCH.
Sophora japonica LINN.
Mallotus japonicus MUELL. ARG.
Cornus controversc HEMSLEY
Cinnamomum Cemphra SIEBOLD ~
Magnolic. Kobus Dc.

Paulownia tomentosa STEUD.
Kalopanax septemlobus KoIDZ.

The types of root which were decided by 6 factors.
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2: 160~200 ¢m.
3: 200~250 cm.
4: 260cm Llk, 73T 0OHSETTY, FORIEAMTAIZEL TS b0,

DED, HUROBE B3 Ai, KBOBES I35, #ENOBIE, 0% S, AROLE, BAikso
NIACLLED 4~5 12 Bitrz 6 DN T-OflG ¥ 2 SRz onWTiF 5 &, Table 2 DX 312749,
BOBDDRIVIUZDOWTINFZ & OV A L T &, RIZIRN D T-DD WA D 7z BRI bl
N2

ZDTODME, L EDHIZ LOTED HAHRME LT, £ohnbREANMTE &9 &1,
TOMAL LG L THRBRIDAIRE Lico 70, FORSRMOINENZAFIEIZOWT, Ml Aoy
MARREL HUEDE BN DO i 2 X7k 4 % & Fig. 53~59 DLk 512705 .

IO

I: 7 /7 <= v m v ¥ 7 v
m: 2 ¥ x vi: 3 voF W
n: Hov Z W Mi: 7 2/ %

Vi 7 4 ¥ YW

PEDTHT, W ZOZEMHRAUZ DTS 5 &,

It 7 H = v & (Fig. 63

HIRRODLE 345« FI D Z &« ABELDVE S W A« AD % &« JUL  WeRTE S DRV O WIFZ,
21-4-23-4 LWV S AP LD THBDLSNDMBHTHDOTC, THRY «7uvy - 7=53Y 5
1A Y=Y X b a—72y YXy=vRlO=yHEEINIOMIBL TS, Z0D5b, Xbo~-
TRVERETROTEEN E i THL, LA D THBTOMDN i b e fediz, 2-1-1-2-1-1 &
SHINZ 78 DA%, KTEMRRTR T LD St OIRIERLHL DA D L dstats Emts, 7 4= MO T IO
RAG LA BT B 2 LAV O HRTC & 2, AR IS ISV THIBL O B & & KBBATRR £

Fine root d.ens{tJ and

e A Frequency (%)
Fine root density Nurmber of roots rumber of roots (%) ’
20 10 o oW 3 5 @ % 2 0 50 10-
: 03 S . ;
......-.vi
) 3
(1
Depth .
Depth
FoIm [N
..... Fine root
== Big root
L 2m

Fig. 53 7 7 ~ v BHRI AR « Mk - ME OB X1 X 2 54
Big root and fine root density of the Pinus densiflora root type
which are counted in each layer 10 cm.
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224344 VOB TH LD SND Y FF =Y BT ATY HZAN, R bo—7Y L& BICEE
ENZ LOTHME LTI 720

ZOT 712 Y RPERANL 0 — TIRIE DU DK TROFEEDFH L <, MEHL - AL E BT BT o7
e F 1o, BETROCRTRAURA L THRIRE L, BT H 2780 % < OAMOS 4N RSN D,
RS, DLEOKT R & T BUC L DTS B, RHIL O R,

TETROFEEIMEDT, WABDLRBHIL L & 2 A IS <, U FART T IO 5 1 45
BOLND . FBAI DT <, LA D TR D7, fi G A E & BIZE b Th s, AR ST
JERIZHEL, 260em B Iz EL T2,

m: =2 £ ® (Fig. 59)

4-3-3-2-4-3 DEFIMTH Hb SN DR TEDONENMEII R X THD . ERDIRHTIHRF
EZ 7Y AUNIDRNIIRT B,

COBSRBDIERES, 7 =Y D L SITREIE AL A TRGEROIME TR E FHLIN & 0T
BOTHhD MR - AHLE BITHEIIZS <, HUHEL B TRt A R,

Fine root density and Frequency (%)
Fine root 'iensi'r/ Number of roots number ot rosts ( %) q )’( o
50 40 3 0 10 220 30 40 30 2 10 50 100

Depth

Depth

:

Fig. 54 x ¥ RIBAT o AR - ML - BUE OTE X 12X 250
Big root and fine root density of the Cryptmeria japowica root type,
which are counted in each layer 10 cm.

AHRDZ SRKEULT # =V L DIZB A, I H Y WL 0iE bl BRESIET H=Ym, v
FENZDWTHWEITh Do FHZ T 77 ¥ 3 7 OMMUIIEKIEZ 0124 T A L QGG H 5,

PLEDVERT 450 LT ZOBGRIMNE AN < CRIGE 2 0 DR B & 12 & < Feid 2 ZERpE:
DMTHDENZ D,

nm: H v 5 (Fig. 55)

4-5-4-4-4-4 DIEHTH SO ENDHRUT, MTMOFENH L <, L THEW s h T % <
DR E KA1 BT, 7Y ZHURENR DD TH DA, FDMZaF T « A5V 4 =7y 4.
FAVATZYa b2 T bR T JXXFTNTE - FF/F A 20 ENTORR I
LTw%, 347« bF/7 X - =70 3RO L X, BSIOKKDL XA13-3 & 7D TRERL T
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. Fine root density and
Fine root density Number of roots number ot Toots (%) Frequency (%)
© B 2w o 0 W 2 a1 50 100
Depth
Im Im
Depth
i
\
'
\
2mn i 2m
H

Fig. 85 21 v 5 BRI o AL « ML « SUE o3 3 1 & 24575

Big root and fine root density of the Cercidiphyllum japonica root type,
which are counted each layer 10cm.

BHHEAL TR AN, 4-3-4-3-4-4L WS BHIRIE 7Y FRID KA E DO TV DTH Y SHE Lz,

WIRME NS ZE TR T AR Y RRAXREN L TH D25 77~ LIRS 7 H5E L 72 i T
VEEFEC S OIZR L, #Y ST TR UL 51, HE 120em BlLEORIRZ b %<, KA
BOFHELHIIE o F, MU - KEEOS XL EbHTE L, IKRHESD 2600m L LTEHHT
PELS, HUTFAKIZE L TR 805\,

Lol ZOBRDEITHBROIETRO S D, BIRD B D, D\ NIHLURD b D7 & DREN M D
b, Fiz GO LN NANADLDNHENT D,

w: 7 F F y & (Fig. b6)
Fine root density

Fine root density and
Number of roots

number of roots (%) Frequency (%)
s 0 10 50 100
9.04?3‘07:01.0 192‘030J 605?4.03‘10 >
—_——— “
\
A
[}
\
1
1
38
;
4 Depth
Depth
1m itim
L om
Fig. 56 7

A Y BURGRI DAL - fHBL - BB oI 312 & 24305
Big root and fine root density of the Firmiana platanifolia root type,
which are counted each layer 10 cm.
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3-2-3-2-4-3 DEFIMT I b SN BHFIT, TEREMNZIAIIN L 72 KT AR & BHEALZ £ DT
SFbhbe

TEFIVNEOREILDIDTHDH, 14 F)VSIOMRIIETN D, 50Th, 14XV E74
FVLVDHRNEZAHTOFHEDOEEN S <, ST 3 T, 2-2-3-2-3-83 25 WFIMETRT,

MMROBE S B3 Hi « KIRDOIAT - BUE & B2 3 THIBDESIZSTHEE LTHY, ZDL 5 T
WABUIIRT 2 7Y 7 BUBRRE R RRENZ BT 2 S 5 7 ¥ BRRB O R 7B & Hd TV B

AROL S LORBUIAY T8 - ¥ S HYME D b7, L HIZ2T, SBIHOI7Z 5O
RO—DOF %0 LT, BBHNIHMIEL, 7Y TH - REM « 7 AR YBUIONT WD, FARES
BT, AVIH . THTYRIZONWT, HEWHIZET S,

vV: > 35 H > # (Fig. 57)

2-4-2-4-2-2 DRFIMTH B H SN B HLRET, —BITIRIME S Wb TU BRI S < D2 OWRS
BUZHEN D,

ERENZLE, A AT E 2 < ORHBBUZ £ O TR v d ., S ORRRMORER kflizy 7
AT THBN, FDEMITIZOHY A FAHY AR T A XFT T e nTT R TTFef R
AP AR G SO VAV 2N N VL S i € AU IO AV SR /IR A SRV R
VIIRENGEND, 7T AXTF - Ty ) FEHRE ABOKRIJISHEIBDED 11 LD,
VIV G TTaHY c AFATRELV L, LFERICHRE KMEAE . e, A FAHY - AR
YR KME DI 54 THHA, AUy 7 b v - 7Y TiEdi T 22 Thd, Lol,
Table 2 D k512, @tkDOWHE RS L, —DOBIANDNRD I E2bhd,

AU 27 b T CRKPROFEEDE L\ 7odiz, AL FERIERZOREMILE L THTHATY
B7% AT Phot. 46 0k 5 Ze K\HALR DA S U A & 5 e HIBIIK S A0\ 0 — AFTLAR T
EARVIE TR FET 2H0035H 5 Z & HlhD7e Lavl, @ie L TOMMRRKROS O Lotk
Table 2 Dk 512 22 T I LRSIz G2 % <, BWRMD Y 5 4 ¥ BHRRIOMEENZ T 5,

—fS, ZORRENTIGT B b DI, e KIRBOMHROFREAE L <, RO L TONEA & o)
TE < RHEBIE EF TN T 25852 %\, B FAUE—BD b D 2R\ THRIRICFE#ET 2 b 0idd e <,

Fine root density and.

number of roots (%)
4 0 B W ) 100

Frequency (%)
“Fine root density Number of roots

60 50 40 30 2 0 0 20 30 4 50 60 ZO

~~~~~
Seed

Depth
Depth ¢

Fig. 57T o 5 2 o MR oA « fIRL « HEEDTR X 12 X 245 lh
Big root and fine root density of the Quercus myrsinaefole root type,
which are counted each layer 10cm.
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[ < THBE DD I CHEIRD b DA KRS e L0 Do TAS O T RIS 13D T e & 2 AT, %
DIEENEDDTES, SLHEOFUE D D70 < T, MRS DBHEN S\ F72, FOBEXIZL2TIY
FRE & DIZIR BRI T D,

PlED & 5 F RO RLFEEA E oo Tl 7esdiz, Table2 DRADRLFIHTRT & 512, MR-
ABE BIZEFBIZ ST, BEIZIEE LD TR, Lal, F0% XEACERLRH RO 581 L
BINBNNTZOIZ, 1Y FANZDONTE L, 44 ORBIZRT A, RS I3E <, 150~200cm T b
BOZEV, R TIEELH T8,

vi: I v F B (Fig. 58)

1-2-2-2-2-2 OWHPUTH L DL INDMAMT, IVF - FHAASY T » 2002 EREEND, T
¥ F AL« KOS 5T, BUEONGZ 1.1.1 ¢, 3% X0 G RBEEIY & b2 L% <,
T A RIS T TH KR BB A & DA H D,

C ORREIE LRI F DR, KA & A Ao\ AR - KRS & ORI R RIS ko TR
DTbNh B, Thbb, &HIZY 773 E D BIRGRRETH D,

Fine root density and

ency (%
Fine root: density Number of roots number of roots (%) Frequency (%)
30 20 10 0 2 30 40 2 4 3 w0 50 100

Depth
Depth

] 41m

Fig. 58 ¢ %+ WA OAN « MIEL - B OB S IS & 55

Big root and fine root density of the Cornus controversa root type,
which are counted each layer 10 cm.

0= IR I D T RIS HESET DACEMAE L <, Z ARG B A B il e R L TG ®
BOLS &0 ZOKTFMRARRANZ WS B 720012, LRSI G i3 72 & DA E 7D T2, G
DIEFMOFEL E DO TEL, KEFULHEE 180em LIFTHOT, Sz sid i <, BRI #
DEEDL N,

w: s =/ & # (Fig. 59)

1-1-2-1-1-3 DRGPH T HhH XN DAHT, JEEITIE, Gy S HIEIH AN KRR & TR T U Lo
TR ST bR D, ZR/)F 372« %Y« A E YR ERZORE M EEND, HUR - KBOBES
ST AT - B - ML - RO % S/ E I MRIZ Lo THE VB LA, BRES Iy &1 A DY
STAT, 72/ % %) «a7yoliz 8, 2,1 L/ 372 2 bk,

20 Table 2 DEFIMTH M2 & 517, ZOMRELE 6D TH 7\ HJIL & KL ERZ & b
TEVEUL - D78 E12 L DTS 5 Do SIMEO A M5 FIFEZ 2172 £ DT B, #%
MO EZATHY U7 & 1, RO D e < TREBMOTEA K L, T, Tabled o)
SR TIERBRO WG ZEHDTH L,
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Fine yoot density and Fre (
quency (%)
Fine root density Number of roots humber of roots (70) %
80 60 4 20 00 30 L 50 L
Depth Depth

Fig. 59 7 =/ * THLAR AR - AR - SUE OB 310 X 254
Big root and fine root density of the Cinnamomum Camphra root type,

which are counted each layer 10 c¢m.
A L HSREHORIRD A D Lvte, £DHE, HDUIHILDORAL, MARES L LEZE2T, B
LD TODRRMI DT bz, Wi, ZOMRRUEML S ZTDL X, [(URBMOAMID, &
TR & SITEREIC I AR b DTV 2 b DAEFENT V5, Tiebb, 7747~V RRAMD
1SN S FHERDFIED BN ) X 57 < Y PFURDFEENTE N b O~ T2V R EDMYHY, ZFMTY
FHRMCE T RARET 27 77 3 URE I TRURXFREDN D 5,

ZTIT, BED LS i AEZ W T 272017, TOBEEARDILIIZH Shh 2 TN TORR
DEELEFRLT 2L, RO BODRMAINY (lixh Do ZORMEILTZ L TEEORE X0, Z0O
B L ZORRALHIGHED I LIZEDT, BAREMS L, T DOWRRME 28 O biT 72,

ERER: Zhrbh ) PTG 2 e Fig. 60 ok 512785,

I BEROFTE, A< TROGCIETFRAHIIZHRET 250 (ZoMORENRb 0 Fig. 4 72
<V DR,
I RSO LR R RTRE T AT THWEA &b Thrsw gl (Fig. 50 b4 ) 2 DR),

1% Vo

Fig. 60 # % « @ m M
Tree root form types.
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Table 3. #. % o # Types of root system.

bii) 4, species |

e . ) form
v 7B v Quercus F v v Picea excelsa vy 2w v e Picea excelsa | V~10
myrsinaefolia v I Tsuga Steboldit v Tsuga Sieboldii ! T~ VI
, v 7 ¥ Chamaecyparis obtuse v 7 & Chamaecyparis obtusa TL
| + v 7 Chamaecyparis pisifera ¥+ v 7 Chamaecyparis pisifera | VvV ~WVI
P v 3 7 v Quercus myrsinaefolia v 3 v Quercus myrsinaefolic v 7 ¥ m s Quercus VIl
! salicina 4 5 1 7+ Quercus gilve 4 x v 7 Carpiuns
N i Tschonoskit 4 = 2 5 Prunus Buergeriana 7"+
HoeRo ‘ Fagus crenata 4 = 7>+ Fuagus japonica
Shallow root ’cype‘ 2y n 3 Platycarya strobilaceq 2y a3 Platycarya strobilacea vy 2% Alnus VI
hirsuta var. sibirica ~vw v & 7 Styrax Obussig
7 Y Castanea crenate 7 9 Castanea crenate I
&k 2 % Magnolia obovata + & 7 % Magnolia obovata v
¥ ¥ % Zelkova serrata 7 v % Zelkoza serrata 2+ z s % Aphananthe asperc TV ~IV
= » % Celtis sinensis var. japonica
3 v % Coruns con- | 3 % Cornus controversa ;W% Cornus controversa v
troversa = > ¥ 2 Sophora japonica | = v ¥ 2 Sophora japonica V~1I
| —
] L7 A F ) Firmigne .44 %y Idesia polycarpa A
SR platanifolia 7A=Y Fi')"mia]:zayplagmifolia } I
Medium ‘ . . ; N J P
root type 2 = 7 % Cinna- 7R F Cmnqmomwm Camphra 7 2 7 % Cinnamomum Camphra =7y Magnolia Kobus I ~TI
momum Camphra| % 9V Paulownia tomentosa * v Paulownia tomentosa -~y ¥y Kalopanax sept- i
emlobus
7 5~ v Pinus = 31 Abies firma € 3 Abies firma I~V
densiflora 7 %~ v Pinus densiflora i\ 7 5= v Pinus densiflora 2 = ~ v Pinus Thunbergit I
7 — &~ Pinus Taeda KFE# Pinus palustris v 2
=< v  Pinus parviflora ‘
2 b w— 7= Pinus strobus 2 b w~ 7<= Pinus strobus ‘ Vil
) X < v Pinus rigide Y £ x < Pinus rigida ‘ I ~VI
PR 0% 2 % Cryptmeria = # Cryptmeria japonica | R Cryptmeria japonico ‘ I~V
Deep root type Japonica 5 7 v g v Taxodium distichum ! 5 2 vy g v Tacvodium distichum } Bl
# v 5 Cercidiphyll-| = x v 1 Castamopsis cuspidata var.| = z ¥ 4 Castanopsis cuspidata var. Sieboldii <5~ | IV ~ VI
wm japonicum Steboldii 4 Pasania edulis !
bR Y 2 Fraxinus joponica FTxY AW I e kY a Fravinus americand PRy | I
2 Fraxinus japonica
7 2 ¥ Quercus acutissima | = > 7 Quercus serrata 7 = ¥ Quercus acutissima 7 ‘ I ~VI
~ =~ % Quercus variabillis r 7 Aesculus turbinata
} * =27z Juglans ailanthifolia |
s v 5 Cercidiphyllum japonicum v 7 Cercidiphyllum japonicum v
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76

.
i

i



R O # o IR L G A iR — 175 -

T AWCRHRE GG RTRIC LD TRHEST Bh 2 b0, (Fig. 11 X ¥OiR%R)

Wi RO - B EREAFIRCTRT T2 b0, (Fig. 4 72 5 DBA)

Vi KFROREEAFLL, 09— 7TROKFELEIRICTT, EESs8ET 5 b0, (Fig. 47 3
PEIOYiES)

VI BSREGET 2K PRI D 70 < VK TAR & BHERA T 29 2 b 0, (Fig. 38 /7L s DRF)

VI: RHEIROFIEATRHZZE L\ b . (Fig. 25 75 0 fR)

Vs RO FIZ T2 AWIETIROFE LA, OO TFIROTEED & o> TEW 0, (Fig. 10
Zbu—7=YDHR)

BED & 3 7R FDTilia it B e Table 3 DL 3512, ¥ HLEUL b L « Y H - b )%,
BTZ ey TAY - )TN T ) s RA S F S PEDIODNRUIHITEN S, W, ZOEMOE
B EEIZRND &, Py e HIANIIERREIOV & MR ENAFER E T TRORE L S>TXXH,
VARSI Fig. 14 © X 51 MRLE VRO A S OREBIZE ST, b/ F#tiih: Fig. 150k 540
Wz 2T, 7 7 WA (Fig. 16) 12V ~VIIT, Z0RENE O TEL, LIPS HE0 8T 250
LT, v A vmiR (Fig. 17) 3RHEROFIEA EhodTE ooz, 7z, /703 fim (Fig. 38)
EVIRTHERC R ET 2 THZ L 2T, 7 )i (Fig. 22) 13K TR O FEE LB 2TV Lo
T, Fok/ FMimE 20 EMEE R BET 2K ERE GGCRFHIZ LST, 7 v xiig Fig. 49)
OIS FET B o — TIRDAKT R L MR O TE T HUZ L DO THEODFHRSIT Hh b,

YR RPRAE, ACTROF L OISR O TRHESE Hh a2, SHTEREVIZES 2 3 v
B (Fig. 47) & I RORBEHZ HNBHRVCETROS S x> Fafin (Fig. 48) o 2 DX+
bMdo

7R ) XENIRARUSTERBII DML 23 070 < T, K< TR 2 RHIBR & T FARIZ X D THEST 5h
HZIMRE M~ RN E2T, F )illig (Fig. 32) &7 2/ s (Fig. 30) o 2 MBhIbND,

ThH2Y BRI EDTRD K TRWETFTRE D DTS2, FHT EEHTAFEROREENE L
T~VEOEIHR, TROKCEFHRIZLDOTHF| ST ORD 7 A=Y iR, KWETRIETS A
FIETEDREEAUE D MMIASH ZMMD R b o —7 =V illi, FHEROFEEA LT ~VIED ) X5 <Y
RO 4 DDA HIT b,

ZXFRRARE Fig. 11 D L S RCETRARET D T~ VEOT 77> 3 Ville, MO KR
R L SR FRUZ XD TRSI 2 2 ¥ RO 2 Di2 7 b,

7Y 7 BBFRIEUSFHIARDO N2 EH L <, 52, HURDIE FRAZEITE TOU D 25 Y 1 Ui E, Fig.
50 D HITAVETRAFEEL TOT I OEEICHEL T EEZBAD P A ) TMRACTETHRE
FHEARD S < DT LD TH-ST B 7 2 Fillig (Fig. 21), HHRO% < DR T ROH 2 5 Y 7 18
(Fig. 44) D5 2>DIEHUZHIT b,

¥z, T OORRME, ZOMEFRT 57202 AV 73R TAIZOWTREAIZE O HiT 5 b 0
b, BT 2D0TbIT DL, RAMOME LTIV 7738 - 3V FHNHF BN, PRIOES
CETARRME LTZAF VA - 727 5, BEOEROBE LTET AV - ZX¥H - 7Y 78D
Fhd (Table 8),

LhL, ThEFERFIEITHDE, ZOMAMNDIFIZEEDTL o Tisbb, HMLONHETTH 2T
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Table 4. # o ¥ & & A %% & ©» M R
Relation of between diameters and numbers of roots.

B L
4 (diameter) 1 0.2| 03] 0.4] 0.5/0.5~1.01.1~2.02.1~5.05.1~10.0
(specieé) _‘: - [ 7! L N R R R
v 9 u v Quercus myrsinaefolia I 70/.'5'5)| 12.9 ! 7.2 | 3.5 5.4 0.3
7 ¥ Tsuga Steboldii 73.3 | 14.0 | 4.1| 2.5 5.7 1.8 1.8
t » * Chamaecyparis obtusa | 75.6 | 10.1 | 4.2} 3.0 3.0 3.4 0.8
v v % Zelkova serrata "51.3 19.0 | 7.4 | 3.7 | 11.6 3.2 3.2 0.5
» % Cornus controversa | 62.5|15.3 | 5.3 | 3.8 4.6 4.6 3.8
7+ %y Firmiana platanifolic | 61.0 | 11.3 | 4.6 | 1.3 7.3 5.3 6.6 2.6
7 2 7 & Cinnomomum Camphra ‘ 38.519.2| 9.9 4.9 9.9 7.1 8.2 2.2
¥ ) Paulownia tomentosa | 10.0 | 30.0 | 10.0 20.0 30.0 |
£ 3 Abies firma |57.0]22.0| 4.5| 2.5| 8.0 4.0 1.5 0.5
7 5 ~v Pinus densifiora { 60.5 | 12.4 | 10.3 | 2.7 7.6 3.2 2.7 | 0.5
n v Ce”idiphyll“}zpmim”n :73 1 ‘ 12.85 5.1 | 2.6 3.3 2.6 0.2 0.2

BB &y ERED b D B EMREDIEIC Table2 (ZR¥ & 512, #Y M AX R T 4 X ) Bl-> T 77 3 K-
THRY Ry 2 ) FRe 3V RBIDNFZ /Y, 7A=Y e 7 2 ) F R IIHHET DI85, 2D
LSRG A SILERMERRENE 7Y T A X7 & ¥ Y B BBV RIS 7 7 YT~
YW R ) X 3 XL D WIPIROS A EREEE L, RO G201, Z ORIBIC X 2 HiH
BB PHRITH Do T 0 & 5 7BIREHHRS DINTFIZ DT HHIRDY A L IEHZE 2 Hh b,
X F MR 303 5 KBOEMA DA AR L2 THA 3 T2 DONLD, RIS, ZhBORRTE
ZOBRMINOARIZED Uiz, 8L CBIROK Sl EDRRE AL D £9, BHPIABDIITIE, £
DEDFDDRARE. SHRER 2 KL T ZOBEC OV TEMATILE A D Z L2t 5 &, Table
4 DE5TD, TNHDBREMD IRETT D &, FHRMOMNCIEI MDD D &35 2 bl
By — TN E D TR IS Y 7 1 Y RURBRRUZIET 2 > T 71 VI3 DRI S\ NHIEI T KRB D T
GWEDLINNT R XD T A X - %Y, TAFYMOT 4 F) TERBERAS AL ONS .

Table 5. wy ¢ # o K X
Diameter of an absorbing root.

i P (species) WL oA X (diameter)

A I Quercus myrsinaefolic 0.2 - 0.3 (mm)
£ N Abses firma 0.5-0.7
2 7 Tsuga Steboldii | 0.6~0.8
T % Pinus densiflora | 0.5 0.7
r ¥ ES Zelkova serrata { 0.2 0.3
oy 7 x Aphananthe aspera ‘ 0.1 0.2
P 7 Cercidiphyllum japonicum } 0.4~0.6
N > * Cornus controversa | 0.8 1.0
7 Y Firmiane platanifolic 0.3-0.4
V- SV Cinnamomum Camphra | 0.8~1.0
1.0~1.2

F ) Paulownia tomentosa

|
|
|



Table 6.

J£ BE # i k % K 4 Classification by root form types.

N ) 5
Root oo R o g i

I : { , L .
form Characteristics of root form Bl 4 Species
type
| ' 7 n <~ Pinus densiflora@-2-36.45:59:68.50.9510350 5 o <. Pinus Thunbergii®s-s9® ¢ xa<v
Pinms parviflora™® 5 — 2 <= v Pinus Taeda™ 24 4 v < v Pinus palustris®+52% vy £ x < v

i
|
W ok (THE G E
L T w3 ®ES 2L 0 |

" Fow long and large pendent root !

?

S l
ARGCHHIR L ECETRICE 2T
T ¥ M o F b5 23 b o

Marked large oblique root and |
short pradent root ‘

oy B = TROBTRILE OV B L
N pie lope like pendent root develop |

i IKFROREER D Lo b o
vV Development of level root is marked
|

I

AR D T D2 3 @

b
|
‘ \
VI Meny forking root of oblique root |
\

Ny 7y~ Pimus banksta®-s-®
I 5 2 % Aesculus turbineta #

Pinus rigida®® =2 } v — 7<= v Pinus strobus®

Pinus echinata®? 3 7 v v 5 v Taxodium distichum e
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Table 7. FEGEAHZA> B 20 2 B & 7RG & O AHE (BITA D 111 BACKN T2 L 0 ZRA )
The relationship ketween species and factor of soil moisture, which are recognized
from field research. (Representatlve species were selected from mvert]gdted speaes)

' i % species
o B 2 | 7 Aesculus tur bmata hy s Cerczdzphyllum Jjaponicum
BRI 2 b @ = ¥ Cryptmeria japonica 3 7 v o gz v Taxodium distichum

Species ot the

hydrophytic community ¥ 7 7 Chamaecyparis pisifera + = 7" 1 3 Juglans ailanthifolia

e ? Cornus controversa ¥ < > s % Alnus hirsuta var. sibirica

7 71~ Pinus denszﬂorcb v m < v Pinus Thunbergii
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BLED X 51T, MR E Ll & OBIRIZAB 2 Tidisb A, —RIIIRRED > 5 7 & BIRGERNE
WARVEDRTIZ % <, BERMED 7Y F8 « R X 8l7e ¥ OMBERUIMMEDBFIZZ L 5 Th bo

Tisbb, 7Y 78 - 2 XM EOEBMERZROFEIL KD DL UK GO & 2AHTD &
THIENTEBVLIA DY, M2k FIESIFOE ZATY, F 72 MAH < TREERIFRM e tE D &
IATY, MU LICFHENIVOTIZIR 2 LS D, TR, Z OFRMEGR SO Z &7
RIBMARRDO Y F AV RUZDONWTLE LB ENTE S,

BUED & 5z BERRE - 1R & 5 VL R DERER - AFRMEIRR &5 55108, OB B
EIRENZT, WRORERTPL &, VR BT 2 1% IED 3 X3 BRI, AR
TIHRUNRRAHCMIGT 2T H Y, IRV 7 7~ v R RSO DERA 25T b & <HR
ORETHAFET DR TH DLV 2 5o LL, TZFTHbNCL SIS, TOT7 Y RIROYLE, %
OO KB L LB D DT, ZORTIHFRERRRE 4B 2 s, KT R2NRI AR
AP TH E BAL TS FBIBIZ OV TE, BUIWIIROHR DH 70 b AL L 2B LR v
EFNEVIMEDRESHB{LTD LI Thdo T, BTMDTET DRI CHURATLET H5()
DOHELE 2 Db,

Bk, BRMOGEMRYE « FtRik & STHIO[NE « WIREDBIR & sR~e AT, DFIHRRAL L LD &
DBz DVTH D, CANNON'DZ EURTES TIXRR DA, DB ZATHE L, BOHIHK
WD ORISR T S L SRET B2 L 23720, ThEAHICEMADIRTY, HWREOLY 7
W ZFR e T A XY BIZIE L TR MR LEOBCE TATHENA L, HEORNEIAT
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hdo LaL, JERECRKIE S AL
O3 TIXEERYED T 71 < BHRFZA
LD 53 (1255 1 25~ 3022 D\ it D
Mg DTz Eld. T
YT T NS E X T EDHY
THUED T, F70, T DR E
RO b2 & FRIfURE D TLIAL & DB R
T&HbE Fig. 61 ok 32709, A
BNZ & 2 FRIBURE OSLEE A Z X3 240 15

3

ITEB Mizuki toot type
PHIVE Akamalsu oot type
»7hy® Shirakashi root type

10

22/ %8 Kusunok root type
12}

N opinm Aogin root type
AX B Sugi root type
n5®  Katsura root type

REFoHRE Volume air i tield condition
®

0 %) 6 70 & 90 100
0S8 A Fine root density

DLIREDD S, T1obY, 2% Fig. 61 foo 515 & £HERIKG o SLBH & o PG
Ty ey T N, FO BN Relation between the distribution of fine roots

RO S E = ATHL S, IRHT and volume air of the soil in field condition.
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ZFNH < 7Y FHUISLBHEA D E A TORMMAS T &0 5,

WO RAZ DT, X EIZ CANNON'? (I3 IR R EL D %\~ b D DT I MED RN 22 & R L
feht, ARV TY, b RO BFLO WA 232 CIRARED > F 77 2 BURR T FHE RO 74 &
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Po &3 feBIE A DR 225800 x—F LI\ Z & 03d Do
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ML 72 BMTHBHD, LHORFZTR AN E ZATIET 7= Y HERITANZ 7 50T/ &b b,
LHEANE, B LD E ZATIZR P u—F e Y ARENZ AN D RF L, HEAE DI D
L IBRFROVEEATRE ML T D7D TR\ LSS N5,

Y ¥y gl Fige 9) 132 bo—7 =i EEOHIRHIRO JED EhHTE <, FHIICTE
THRAECETRET DHT, 747 7Y MREMOP TR SGHEG TR R T, 20k 5 I Ralisng,
Wil F UG, 1W< CHER I IROPIZ D L IR RAT HHGRUTH S0 T DI ik Mg L3 24
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OEIZ, YIAYRREOS b, b/ FHME ST S L, [U IR E £ DFROMEITY
e e 9 Wi DT % Profile 13 (Fig. 15) o J 512k 7 F RUIFHIROFEENFH L < 2 VB &
TRAL TV B4, ZHUZIE~NTH 7 Fillial, Profile 14 (Fig. 16) (x4 & Z AT T ~DFEEN 4:
< EE Y, RHEMD LA L THRAT EEIIZRIRC 2 0, JERBIIZSE LD RD B2, 2085
TRDSATD LAtz BHEEE T UL, § 7 Zdliiid e /2 F R L 0 AFRINRRARE V22 L5 Th b,

¥ 5 iR (Fig. 17) (3 RHR O3 21 & dosd TH L\ eI RFHR O JHHNIC RS BERIZ 78D T i g
b0 THICRLTZ ) Mg (Fig. 22) ok RHER, F7201k, BTFRAREL T, Jksidiel, ¥ 77
VIREFE L WD T D, F7e, FMUAFEORHBOBETY, 7 ¥ 3+ 7 (Fig. 21-23) L
FRED LT RIS 2L bIsb LAV

Y TGO T O RS £ TRAL it 500z r Y 7l (Fig. 44 o X 51ZHHkD S <
ORETH2FEEST 20 e 7 2 il (Fig. 19) o k512, RHUSCTRETRAWIA < 57l L THITE T
THMERD D,

N RRELHEBOROIE

EARDMOIERR & & BIZHE DM OFREE BT 2 7212, 1955 4 4 F bkIEaRBh Py O miki 74 kil
DichkiEE, TOED 8~10 JF Tz, TOHWOIERE M.

FOR, TS DRV OMOTERE 25551 T B 24, RO R ED LA 72iZiEl 1 LT, CANNON'®
DAL SITREL Tha kT 2L, KO 3 SORIHITSZ e TE% (Phot. 102~112),

Table 8. H: ¥ o # o % & Root form types of tree seedlings.

'hwm%‘
c x 2 .
p’}y‘;esvdtl" ! B % Species

root form

€ 1 Abiesfirma v 3 U w ey Abies homolepis 7+ =) + ¥~ v Ables Mariesit
v 7~ Abtes Veichit  + v v Picea jezoensis var. hondoensis v % Tsuga Sie-
Vboldis 5 — 2= v Pinus Taeda = % v » Tsuga diversifolia 7 7 <~ Pinus
a M densiflora 7 = = Pinus Thunbergii ¢ 2 2 = Pinus parviflora  »~4 <= v
a type Pinus pumila = = — 7= Pinus strobus # % <~ Larix leptolepis =%
Cryptmeria japonica 2 7 v v 5 v Taxodium distichum e » % Chamaecypuris
obtusa v 3 Chamaecyparis pisifera = v+ ~ & Sciadopitys verticillate 7
n ~ Thuja Standishe = 7 7 2 v Thuja orientalis e -~ Thujopsis dolabrata

7 h oy Quercus acuta v 7 NIy Quercus paucidentata 4 F# iy Quer-
cus gilva  » 7 7 v Quercus myrsinaefolia 7 3 s v Quercus glauca v 7 Jwm
iy Quercus salicina w2 Iy Quercus phllyraeoides I X5 Quercus
b mqngolica var, grosseserrata, = J- 7 Quercus serrataq, 7 N = % Quercus Vvaxr'é-
b tyf)e abilis 7 = ¥ Quercus acubisstima 7 ) Castanea crenata v 77 ¥ 1 Casta-

| mopsis cuspidata  ~ 7~z 4 Pasanio edulis  + Yy 7% v Pasania glabra
= as Juglans ailanthifolia F 5 Aesculus turbinete 7"~ Fagus crenatw
1 = 73 Iagus japonica v ~x Camellia japonica + ¥ > 2 Camellic Sasanga
v 2 vy 7 Stewartia monadelpha = 2 = 2 Ternstroemia gymnanthera

! =47 5 7 Robinia Pseudo-Acacia ~r = v Ulmus Davidiana 4 v % Zel-

kova serrata = » % Celtis sinensis + 7 7 % Aphananthe aspera 4 m ~z § #
Acer palmatum var. palmatum 14 %% 5 =35 Acer Mono v b v ~i =5 Acer
c | distylum 5 75 = 5 Acer dwboly,cum Y ~K ) =5 Acer ruginerve 7 X
¢ type Ostryae japonica 4 = v 5 Carpinus Tschonoskii 7 7 » 5 Carpinus laxviflora
| X0 o5 Betula Ermant v < ~v 2% Alnus hirsuta 4 h Ny v 7
Alnus Sieboldiana — »~ 2 v v 7 Styrax Obasis — # # <7 %9 Pterostyrax
(rirsiness 2w 5 Cercidiphullum i N v ) o Mall Pl
‘ hispida v 5 Cercidiphyllum japonicum 7 5 # i+ v Mallotus japonicus
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a fis EEAHIE S, WRARRRGH D,
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MR DFE LD E L\~ ¢ BUD 72 AIZIZBER MDA E b Th gy,
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Z DRENTD ORI &AL RO MR DT D LRI B I~z & 512, B W OEROMIZ I
DBYFA TN Z LIS 20T Te D720 TR B DOBRIL Table 8 & Table 3 & Jtilgd 52 Li2L2C, #
IR E B A, Wk, IREWARBEIZOWT, =, ZikNb &, a HOBMO S bE - T Hw .
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BN, AX e/ F o VHAREEED VLD D RGIHUZ EROTEEL L 0T, H L ORMHE
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b BDRFED /AT b AEHIDIFUZ LA EbHTAL, BLRET D7 F - ¥ 78V -4 FAH Y-
7 72 af i ETHIPOIFRUIE BT R S BB T, £ < ORI L THRIPERZME 755 .
BLED & 5 IR DIED U7 f - FIESHZ LD TH Mg Y, HEHVETRKGCTE TR ET S IR
VT HRLDHRNE Z AR, M TIEIE FIRD B2 Wi B OKERDILR LA W b 5%, &
D& 5 kit B &y BLED L 5 7 DBEYE, HRAVE & DG IH BRI A D &by TH
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JEM Y T Y RDOBARRUIG L T2 R 2
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RENZE L, THARYE < #Z=YRMDEHADT A=Y R XXDL S THL ETHIET D, ;T
BRI FEE T HHEFEIZIXZ D & 5 B RIZA BN H D7,

—fR0Z, BERDEIEHGATNHED 2\ B 5 bR, il T bl P R LDk & TA TR
FIET H1DIZEE LD TR L AL G0 L ZATE K@l S, HEOB, BROREE
LRSI D & AT, FHIERAAPED B & bin s THERAME T 2 BLRZH F D AB TR,

Z ORISR DOFEEDFRAN DI, H EESOIHEC & P4 2 kAR E <, FHIKFERD
EFORC A M B 7202, ZOMANAL TEI D EbhilThb,

ZOMFNIREIC L DT A DEND Y, WU LHEIETHMELRT b DE, £ ThhnbDhH
B7% OISR OGERE < IR L BBIR L, KD\, A0 RO BN A LI b &
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Studies on the Form and Distribution Habit of the Tree Root.

Noboru KARIZUMI

(Résumé)

The importance of the study on the root form in relating to plant community and soil
environment has been recognized since the beginning of this century, and the fundamental
problem of root classification as an indicator of soil environment, the competition of roots,
and physiological functions to water and oxygen have been studied by some ecologists : J.
E. WEAVER, F.E. CLEMENTS, W. A. CANNON ete.

However, their works have generally dealt with the observation of the qualitative root
form and its description, consequently their reports seemed to be a subjective interpretation.

Furthermore, herb communities or seedlings of trees have been mostly used as the
materials for these investigations, whereas very scant study has been directed on the con-
dition of under ground parts of trees which are difficult to investigate.

Accordingly, an investigation on the root form and its distribution was carried out on
about fifty kinds of trees from 1952 to 1955 in the Forest Experimental Station’s forest,
and the classification of their root forms was made in order to clarify the relation between
the habitat and the root distribution.

The technical terms of roots which appear in this paper.

M. BUSGEN classified the roots into three main classes: tap-root (Pfahlwurzel), flat-root
(Flachwurzel), and heart-root (Herzwurzel). And further, H.H. HiLF defined the roots con-
sidered to support tree-trunks near the stumps as ‘“ support-root”’ (Stutzwurzel), fine lorate
roots which are grown from the support-root as ¢ tug-root’’ (Zugwurzel), those which
develop in humus layer as ‘ humus-root”’ (Humuswurzel), fine roots which absorb the water
and nutrients as ¢ absorbing-root” (Humussaugwurzel), big tap-like roots which develop
from supporting roots (they can be found in pine species) as ¢ subtap-root” (Nebenpfahl-
wurzel), and big pending roots as ¢ anchor-root ”’ (Anker oder Ablaiiterwurzel) J.E. WEAVER
used such terms as tap-root, lateral-root, and main-root in a description of the roots of
grass, herbs and saplings. However, it is not correct to designate terms of roots based on
the unknown physiological functions of roots ; and in explaining each part of various roots,
it is sometimes difficult to use the terms according to the abave-mentioned definitions.

Therefore, in my description of roots of various trees, I used the following terms :

pendent root, which develops vertically ; oblique root, which develops obliquely ; hori-
zontal root, which develops horizontally.

The classification of root size is decided as follows : the roots with a diameter of less
than 0.2 em were defined as fine root, those from 0.2 ¢m to 0.5 ¢m as small-size root, those
from 0.5 cm to 2 em as medium-size root, and those more than 2c¢m as large-size root.
Then, on the deseription of root form, terms of both classifications were used.

However, the terms tap-root and lateral-root, shall be used only in the description of
seedlings.

The methed of investigation.
The sample trees which had normally developed were chosen following preparatory
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research, and were measured for such various factors as the tree height, the diameter of
breast height and the age etc. A trench 2 or 3m long by 1m wide was made, and the
depth where no roots were discovered was set for root investigation. The profile at the
distance of 50 ¢m from the stump was defined as profile A, and the other at the distance
of 150 ¢, as profile B. (Phot. 19.)

A quadrat of 1mx1m which was divided into smaller quadrats (10 ¢m x10 ¢m) was set
on the profile of the trench. In each small quadrat, the number of roots (over 2mm in
diam.) was counted, roots of a diameter more than 2mm, and fine roots were estimated by
frequency, because it is very difficult to count the number of fine roots. It was measured
by the six frequency classes (+ ~5) according to Table 1.

The results, measured by these methods, are shown in the many diagrams of various
species.

After these, a sketch was made and a photograph of root distribution taken ; then the
relation between roots and soil was closely observed on the profile A.

Soils of the investigated stands.

The soils of the stands are loam soils of a voleanic ash, the so-called Kanto loam, which
are distributed extensively in the Kanto district. Generally, in the investigated stands, the
black volcanic ash soil covers the upper layer to a depth of from 50~60cm, and the red
voleanic ash soils occupied a position deeper than the black one. But, the depth of black
ash soils are a little different in various places. For that reason they were divided into three
parts as groups as follows.

1. The shallow black ash soil.
Ao : 2~3cm Litter and humus.
Ta : 20~30c¢m Rich organic matter, stoneless, loam, just moist, black.
Ib : 20~80c¢m Moderate organic matter, stoneless, loam, spongy, just moist, ashy black.
fa : 20~30c¢m Less organie matter, stoneless, loam, closed, moist, dark yellowish orange.
Itb : 60~80c¢m No organic matter, stoneless, ash loam, closed compact, and hard like a
wall, moist, yellowish brown.
Ite : 80~40c¢m No organic matter, stoneless, loam, closed, yellowish brown, moist.
id : 20~30¢m No organic matter, stoneless, loam, ashy yellow, wet.
m : 3~bem Deposit of oxidized iron.
W o Ashy yellow, loam, water-logged.
2. The deep black ash soils.
Ao : 2~3cm Litter and humus.
Ta: 20~30cm Rich organic matter, stoneless, loam, porous, just moist, black.
Ib : 30~40cm Moderate organic matter, stoneless, loam, spongy, just moist, ashy black.
Ic : 20~30e¢m Closed, no organic matter, black.
Td : 90~100 ¢m Compact, black.

Ita : 10~20 c¢m Did not include organic matter and stone, yellowish orange, loam, wet.

Ith : 10cm Ashy yellow, water-logged.
nm o 3~boem Deposit of oxidized iron.
w o Yellowish white gray, water-logged.

3. The high ground water.
Ao : 1~2cm Litter and humus.
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Ta : 15~20e¢m Rich organic matter, loam, stoneless, moist.
Tb : 60~70c¢m Moderate organic matter, black, wet.
Te @ 20~30cm Water-logged.

1fa : Blueish gray, includes stones, deposited iron, hard.

As above described, these are three soil types in this stand, but part 3, in which ground
water is very high is not particularly irhportant in this study. Part 1 and part 2 are very
much alike in the physical and chemical qualities. According to the result obtained in
this work, the definite differences of the root form and its distributions of the same species
is not recognized between shallow black ash soil and deep soil. Therefore, the soil difference
of two parts may be considered less important to classify the root forms. The physical
characters of these soils are as shown in Fig. 2.

Specimens which belong to Part 1.

Pinus densiflora, Pinus Thunbergii, Pinus parviflora, Pinus Teada, Pinus palustris,
Pinus rigida, Pinus strobus, Cryptomeria japonica, Taxodium distichum, Picea excelsa,
Tsuga Sieboldii, Chamaecyparis obtusa, Chamaecyparis pisifera, Quercus myrsinaefolia,
Quercus salicina, Quercus gilva, Carpinus Tschoniskii, Fagus crenata, Fagus japonica,
Prunus Buergeriana, Cinnamomum Camphra, Idesia polycarpa, Magnolia Kokus, Platycarya
strobilacea, Styrax Obassie, Mallotus japonicus, Alnus hirsuta var. sibirica, Magnolia
obovata, Aesculus turbinata, Cercidiphyllum, Sophora japonica, Zelkova serrata, Fraxinus
Japonica, Quercus variabilis, Custanea crenata.

Specimens which belong to Part 2.

Abies firma, Castanopsis cuspidata var. Sieboldii, Pasania edulis, Paulownia tomentosa,
Kalopanax septemlobus, Firmiana platanifolic, Aphananthe aspera, Juglans aslanthifolia,
Aphananthe aspera, Juglans ailanthifolia, Cornus controversa, Fraxinus americanc, Quercus
aculissima.

Specimens which belong to Part 3.

Celtis stnensis, Alnus japonica.

The classification of the rost form and its distribution.

The roots of many species were classified into three main classes by H. BUsceN, E.
MoUNcH and H. HILF, and the species belonging to each class were designated tap-root trees,
flat-root trees and heart-root trees. The standard of these classifications was chiefly deter-
mined by the form of the roots supporting the parts above the ground of the trees, namely,
the form of the roots relating with the physical function. )

In addition, a classification was made by R. GOETHE, comprising, deep-root type and
shallow-root type in the depth or extensive-root type, and intensive-root type in the expanse.

Although these classifications are somewhat obscure, they can be regarded more signi-
ficant than the classification stated above because they take into consideration not only the
physical function of the root but also the other functions of it.

CANNON'?, WEAVER!®, FREIDENFELT undertook to classify the root function of herbs and
grass from the physiological point of view, especially considering soil environments such as
water condition of the stand, physical and chemical properties of soil and the depth of soil ete.
Radicoid type classified by NUMATA™ and root type of a fern classified by SAEKI®® were
adopted for this purpose, because these classifications were made putting an emphasis upon

the multiplication of roots considering the immediate relationships between the multiplication
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method of species and the function of underground parts.

The classification of this ground organ has been recently carried a step farther by
HORIKAWA and YANO?®. They settled the three standards of classification, such as root sphere
type, root depth type, morphological type, besides the root types by NUMATA and obtained
good results on the analysis of the ground parts of grass and herb community.

As mentioned above, the various quantitative analyses are made of the underground
parts of grass and herb community.

On the other hand, the analysis of underground parts of high trees which are domiraat
in a forest community remained only in qualitative classification, and few quantitative
analyses were made. So, emphasis must be laid on the root distribution and form, especially
on the vertical distribution, consequently the roots were classified qualitatively by the

following seven factors.

1: The fine roots distribution by depth.

The distribution of the number of big roots by depth.
The frequency of each depth 10 cm.

The density of fine roots.

The number of big roots.

The maximum depth.

N S U R W N

The form.

Now, let us consider the ecological meanings of these factors. The fine roots which
consist mostly of absorbing roots are closely connected with root functions such as absorp-
tion of water and nutrient. And whether they distribute on the shallow layer or deep
layer shows the adaptability of roots to the supply of water, nutrient and oxygen.

The distribution of the number of big roots, as well as that of fine roots, has a close
relation with the absorbing and physical functions of roots. Therefore, the root classifica-
tion was made by the combination of the factors showing from 1 to 6 which were decided
by the quantitative measurement.

Before making this classification, each factor was classified into the types ranking from
4 to 5 according to the nature of the distribution. Thus, the combination of these types
was made.

The seventh feature of root was set aside as the standard for the sub-type classification.

The standard of ranking of the factors is as follows.

1: The distribution type of fine roots.

Considering the average depth where almost no roots appear in various species and the
vertical distribution curve, the distribution type was classified by the containing rate of
fine roots included in three separated layers of 30 c¢m, 60 ¢m, and 120 cmn.

1: Those which distribute more than 85297 from the surface to the depth of 30 cm.

2: Those which distribute more than 1525 in the layer deeper than the depth of 30 c¢m
except 1 and 2.

3: Those which distribute more than 1025 in the layer deeper than the depth of 60 cm
except 1.

4: Those which distribute more than 525 of the whole fine roots in the layer deeper
than the depth of 120 ¢m. ‘
2: The distribation type of the number of big roots.
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As in the case with fine root, types are classified according to the depth of 30c¢m,
60 em, and 120 ¢m.

1:
2.

Those which distribute more than 9025 from the surface to the depth of 60 c¢m.
Those which distribute more than 1024 in the layer deeper than the depth of 60 c¢m
except 1 and 2.

Those which distribute in the layer deeper than the depth of 120c¢m but do not
exceed 1027.

Those which distribute more than 102 of the number of the whole big roots in
the layer deeper than the depth of 120 cm.

3: The distribution type of frequency.

Just as in the case of the distribution classification of fine roots, this is decided accord-
ing to the depths of 80 ¢m, 60 ¢m and 120 ¢m.

1:
2:

> W b
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Those which do not belong to the preceeding three types.

Those which have the successive distribution of the value more than 8027 from
the surface to the depth of 60 cm.

Just the same as 1 but those of which total value of intensity is less then 150.
Those which have the successive distribution in each layer with the intensity of
more than 150, which is the total value of intensity in the layer deeper than
120 em.

4: Total density of fine roots.

Total of index number of fine roots less than 50.

50~100.

100~150.

150 ~200.

More than 200.

5: The number of big roots.

Less than 100 pieces on the whole profile.

100~200.

200~300.

More than 300.

6: The maximum depth of root development.

Less than 150.

150~200.

200~ 250.

More than 250 cm or that reach at the underground water.

The arrangement of the preceeding 6 factors of various species are shown in table 2,

and the nature and quality of each factcr can be classified into the following 7 types.

The name of those root types was designated by the name of the principal species which

belong to the type.

Distribution and intensity of the fine roots and the number of big roots and frequency

in each layer are shown in figs. 53~59.

The types of root system.

1:
2:

Akamatsu root type : Pinus densiflora root type.
Sugi root type: Cryptmeria japonica root type.
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Katsura root type : Cercidiphyllum japonicum root type.
Aogiri root type: Firmiana plantanifolia root type.
Sirakasi root type: Quercus myrsinaefolia root type.

Mizuki root type: Cornus controversa root type.

=N o Ot s W

Kusunoki root type : Cinnamomum Camphra root type.

The explanation of each root type.

1: Akamatsu root type: Pinus densiflora root type.

This type is presented as 2-1-4-2-3-4 which are arranged in order thus : the distribution
of the fine roots classified by the various depths, the density index of fine roots, the distri-
bution of the number of big roots classified by the various depths, the number of big roots,
frequency and the maximum depth. This type is characterized by well developed hori-
zontal roots which grow rope-like in the upper layer, therefore, the fine roots are profusely
distributed over the upper layer.

The big pendent root can easily penetrate into the deep compact soil, and the number
of big roots are comparatively profuse even in the deep layer.

The degree of frequency is comparatively large in the deep layer as well as the dis-
tribution of number of big root. Few branched roots are generally observed in this type.
The development of the fine roots is not profuse, compared with the other root types which
also appear in the case of the number of big roots. The maximum depth is deep enough
to reach the underground water. (Fig. 4-53, Phot. 4)

2: Sugi root type: Cryptmerai japonica root type.

This type is presented as 4-3-3-2-4-3, and is characterized by the big pendent roots and
oblique roots which are not so long as those of Pinus densiflora root type.

The fine roots as well as the number of big roots are profuse in the deep layer, there-
fore, degree of frequency is also large in the deep layer. The number of branch roots and
the number of big roots are few compared with the Quercus myrsinaefolia root type. Even
in the deep anaerobic compact solid soil, development of the horizontal roots can be observed.

The maximum depth of this type is next to that of Pinus densiflora and Cercidiphyllum
japonicum root type. (Fig. 11 .54, Phot. 16)

3: Katura root type: Cercidiphyllum japonicum root type.

This type is presented as 4-5-4-4-4-4 and the pendent roots develop so deep that they
distribute many fine roots and a number of big roots in the anaerobic compact solid soil.
Therefore the frequency of roots in the deep layer is also large, and often the fine roots
develop to a tufty-like group.

The maximum depth of this type is deeper than that of Pinus densiflora root type.
The roots of this type well develop even in the underground water and penetrate through
the gray soil. (Fig. 44 .55, Phot. 86)

4: Aogiri root type: Firmiana plantanifolia root type.

The type is presented as 3-2-3-2-4-3 and develop a few big pendent roots but they
are not particularly deep. The number of big roots is comparatively small and the develop-
ment of branch roots is not profuse. The fine roots have a strong tendency to develop in
a proup in the deep layer. The maximum depth is a moderate one and shows the depth
ranking from 150 to 200 ¢cm at the investigation site. (Fig. 34 - 56, Phot. 67)

5: Sirakasi root type: Quercus myrsinaefolia root type,
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This type is presented as 2-4-2-4-2-2 and is characterized by well developed oblique
roots with medium and large diameter, and in most cases they curve upward.

The fine roots are slender, having many branches and are profusely distributed in the
shallow layer ; root development in the deep layer is not profuse. Many branch roots are

large, and these roots gather in a massed state around the stump. The maximum depth
is somewhat shallow. (Fig. 17 .57, Phot. 34)

6 : Mizuki root type : Cornus controversa root type.

This type is presented as 1-2-2-2-2-2 and is characterized by the well developed hori-
zontal root which grows in a rope-like manner. These roots run laterally in the shallow
layer developing to a radial direction. The fine roots are especially profuse in the shallow
layer, and they are distributed in a thread-like group.

The distribution of the number of big roots is also profuse in the shallow layer. In
the deep layer, the development of the fine roots as well as the number of big roots is
hindered. The maximum depth in most cases is shallow. (Fig. 47 .58, Phot. 93)

7: Kusunoki root type: Cinnamomum Camphra root type.

This type is presented as 1-1-2-1-1-3 and the short big pendent and oblique roots are
developed.

Their development in the deep layer and compact soil is scanty. The fine roots are
profuse and tufty-like in the shallow layer. The branches are few, consequently the number
of big roots is small. Their distribution is intensive in the shallow layer as is the case
with the fine roots. The maximum depth is shallow, and the distribution of the diameter
class shows many large diameter roots as given in table 4. (Fig. 30 - 59, Phot. 58).

As described above, roots can be classified into 7 types, and moreover, these types can

be further classified into 23 subtypes by the following standard of root form as shown in
table 3.

1: Those which have the big, long pendent roots, developing vertically just below the
stump.
2: Those which have the big and curved pendent roots and have few roots branching.
3: Those which are characterized by the big oblique root and the pendent roots.
4: Those which are characterized by the small and medium size roots hanging down
as a beard.
5: Those which are characterized by the well developed horizontal roots which grow
in a radial direction and run laterally in the shallow layer.
6 : Those which have few horizontal roots which develop laterally, but in which the
short horizontal roots and the oblique roots are well developed.
Those which are remarkable for many branchings of the oblique root.
Those which are marked by the poor development of the big pendent roots and
other pendent roots.
The summarized result on the root form of various species is shown in table 3. The
table shows that the types of root development are characteristic in each species.
The relation between diameter and number of roots is shown in table 4.
Many small diameter roots 0.2~0.5 mm are observed with Quercus myrsinaefolic and
Cercidiphyllum japonicum root types, but Firmiana plantanifolia and Cinnamomum

Camphra root types have many large diameter roots.
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The diameter of absorbing roots, as shown in table 5, are small on the Quercus my-
rsinaefolia root type but large on the Cornus controversa, Firmiana plantanifolic and

Cinnamomum Camphra root type.

The relationship between the reot type and their stand.

The relationship between the root system and their stand is shown in table 7. The
group of species which are considered as members of the sub-xerophytic community can be
divided into two kinds of root types, i.e. the deep-rooted type such as Pinus densiflora, P.
Taeda, P. palustris and P. Thunbergit which belong to Pinus densiflora root type and the
shallow-rooted types such as Tsuga Sieboldii, Chamaecyparis obtusa and Platycarya strobi-
lacea which belong to Quercus myrsinaefolia root type.

The group of species which are considered as members of the sub-hydrophytic com-
munity can be divided also into two types i.e. the shallow-rooted species of Cornus con-
troversa root type and the deep-rooted species of Cercidiphyllum japonica root type.

The relationship between the difference of soil moisture condition and these types is
hardly recognized.

But on the physiological functions of root, there are many problems for further study.
It is considered that there is a certain frame of adaptation for the variation in the soil
factors (water, oxygen and fertilizer). That is to say, the development of unaerobic roots
are naturally different in their distribution from those of aerobic roots, owing to their
nature and quality. Therefore, it is desirable to clarify natural features on the varicus
species.

The relationship between the distribution of fine root ard volume air of the soil in

field condition is shown in Fig. 61.

The relation between root form of seedling and high tree root form.

In order to clarify the coastruction of the root form of trees stated above, an in-
vestigation was made on the root form of various seedlings.

These root forms of seedlings can be classified by the following standard shown in
table 8. _

Type A: The main roots are long and thin, the lateral roots are long.

Type B : The main roots are big and the lateral roots are extremely short.

Type C: The main roots are short and the lateral roots are long.

From this table it will be seen that all coniferous trees in this stage of growth belong
to type A, and almost all of the nut-seed species such as Quercus acutissima, Quercus
vartabilis belong to type B, in spite of the type classification of adult trees.

That is to say, the root forms of seedlings have an immediate connection with the
hereditic nature of the species, and are considerably different from the root form classifica-
tion of adult trees which have become adapted to the environment.

Even among the same type A two kinds of root can be found, one is Pinus species
such as Pinus densiflora, Pinus Thunbergii which continue the development of main roots
to the big pendent roots until the seedlings become adult trees, and the other is Cryptmeria
japonice and Chamaecyparis obtuse of which the main roots stop their growing in the early
stage.

These phenomena also can be observed on types B and C. Thesefore, it is dangerous
to presume the root form of adult trees by those of seedlings,
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The epitrophie and agglutination.

The phenomenon of epitrophie on the roots is generally observed in the horizontal roots
in the shallow layer, and the species are limited to Abies firina, Picea excelse, Tsuga
Sieboldii, Chamaecyparts obtusa, Chamaecyparis pisifera, Quercus myrsinaefolia, Cinna-
momum Camphra, Celtis sinensis, Magnolia Kobus, Aphananthe aspera, Platycarya stroli-
lacea, etc. All are shallow rooted species except Abies firma. This phenomenon of
epitrophie is said to happen by the stimulation on the upper and under side of the roots
according to the shake of tree trunks.

This phenomenon is seldom observed in the deep-rooted species such as young Pinus
species.

Agglutination happens when roots overlap one another and physically agglutinate to-
gether. This phenomenon is often observed in the area within 50 ¢m from the stumps and

especially on the deep rooted Quercus and Pinus species in the deep compact soil.
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Phot. 1. = : ot %: EAoA - TTFHRE Phot. 2. = : o/NEROSIEOWREE: F0RIC20°~

(EFTADTGT, 5MEikD i, 30° > fPE T 2
Root system of Abies firma. Forked roots of Abies firma.
Few pendant roots penetrate into the deep They were palmately forked in angle 20°~30°.
soil. - ¥E§ ' VT :

4 ; I Z
Phot. 4. 7 »~volf: AvETHRIE

CE TR, HERECERD L 2 2T
I A Ly,

; L ‘ o Root system of Pinus densiflora.
Phot. 3. = s o@izA (iv-~~2) Large pendent roots are developed into the
Stand of Abies firma, and the tree excavated deep soil, and large horizontal roots

(marked). are scarcely developed.

5
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Phot. 5. 7w~y H: K ETHOFRENEL Phot.26. v xa<=vofHR: P ATLAER
Bt SIS, LARVGETFRAERECH 2,
Root system of Pinus Thunbergii. . .
Large horizontal and pendent roots are remark- Root system of Pinus parviflora.

able in this root form.

Phot. 7. 7 —-#~volf: ETFHE2E £ CH
HELTWD, . .
Root system of Pinus Taeda. hot. 8. & w DL
Many pendant roots are developed into the deep Phot. 8. x4 4 v~vofi#
soil. Root system of Pinus palustris.
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Stand of Pinus palustris, and the tree
excavated (marked).

Phot. 11. v %' = v o #u#d,

Fine roots of Pinus rigida.
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Phot. 10. v ¥x ~ v oK HTRMETlRLo
HHIH2TWHRICHE DT 3, FHHIROGB
BE Ly (BIE T ko B3,

Root system of Pinus rigida.
Reticulated roots grow along to clefts of hard
soil at the groundwater level (white line is
the groundwater level).

y \

Phot. 12. o v £ 2 <~ v o /NEH, R
/J) A =]

Roots in the deep compact soil. Small and fine
roots are few.
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Phot. 14. x v~ 7~ v oll%: KERoOFKETHL

vty HETHUEEE X 120em {3 Gk E s ko T 3,
Root system of Pinus strobus.

Extension of large pendent roots are stopped at the
compact red soil of the depth 120 cm.

Phot. 18. v ¥ 4 ~ v oFzA,

Stand of Pinus 1rigida, and the tree ex-
cavated (marked).

Phot. 16. = ¥t FH: HiskEd 2 7KFEH & {42 10 E CTo

BT 2 (T~ — 2 1 ERFER R .
Root system of Cryptmeria japonica.

Large and long level roots extend along the surface
layer, and fine roots are developed into the deep
layer (white mark shows the agglutination of

) horizontal roots in the compact soil).

Phot. 15, x + v = 7= v ofiit: L OYRTE,
Fine roots of Pinus strobus with mycoliza.
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Phot. 17.  #2x 100 cm 4155 o 7o+ i 55 5% Phot. 18. = ¥ o pit: WU AA ¢ ke
L7z x¥o, T2,

Roots of Cryptmeria japonica are developed Fine roots of Cryptmeria japonica. Ab-
into the hard and compact soil (about depth sorbing roots are tuft-like form, and
100 cme). their diameters are 0.6~0.8 mm.
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Phot. 19. F v v 5o AWEICH bbbtz x ¥ ot Phot. 20. 527w 5w @*&;ﬁ:/ﬁku»a&’Ff;m%
: S { ¥ TRAL, *oEiiEEko/ NERICS
RET X R PV OMB, B LCoe 2, . -
Root system of Cryptmeria japonica and Alun- Root system of Taxodium distichum. Large
denaria Chino, that were exposed at the pendent roots are penetrated into the deep
profile A of the trench (vertical quadrat soil, and their tops are divided into many

used to research). small roots.
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Phot. 21. 5 27 v o 5 v o sl BRIGRIZA Phot. 22. 57 v gvodiak (Hv~—2),
Vo Stand of Taxodiuwm distichum, and the tree excavated
Fine roots of Taxodium distchum. Diame- (marked).

ters of absorbing roots are 0.6 ~0.8mm.

’ ﬁ Phot. 24. v v iR FHEOHE L Z 2 TRETROR
, : & M ¢, SRS,
Phot. 23. #v vy by e iR Root system of Tsuga sieboldii. Development of pen-
Root system of Picea excelsa. Many forked dent roots are stopped, and much forked in the
roots are developed in the deep soil. hard and compact soil.
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Phot. 25. v roftR: TEM2BBO FICHKICK Y,
B RFEHIEAC, TRCHER D,
Root system of Tsuga Sieboldee. Pendent roots are
developed as bundles, at the bellow of stump, and
level roots extend widely.

Phot. 26. v »ro#uiR,
Fine roots of Tsuga Shieboldii. Pendent
roots are not developed in the depth
190c¢m of the hard and compact soil.

: i.& : 3

: L SR k : Phot. 28. e/ %o,
Phot. 27. v / ¥ oK EEHICEMIL I E Fine roots of Chamaecyparis obtusa. Tuft
Root system of Chamaecyparis obtusa. Many fine like absorbing roots of their diameters

roots are developed in the upper soil layer. 0.6 ~0.8mm.
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Phot. 30. ¥ v 5ol WMBEAHELIHK ¢ FRCS
ML, WoetFEodcid AT, coBiiho>Trk
FREHELT 2o KAFRFBELT2 (G ~~
7o

Root system of Chamaecyparis pisifera. Pendent
roots are not penetrated into the hard deep soil,
and almost fine roots are distributed on the upper
soil layer and mycoliza are developed upon them.

Phot. 29. v, * oAk,
Stand of Chamaecyparis obtusa, and the
tree excavated (marked).

Phot. 82. ¥ v 7 oft: FHHMAE 10 & 2 2 THE
F2HFMEELTEICOT T2,
Root system of Chamaecyparis pisifera. Oblique roots
curve up to the upper layer in the hard soil.

Phot. 31. v 5 o,

Fine roots of Chamaecyparis pisifera.
Diameters of absorbing roots are 0.6 ~
0.8 mm.
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Phot. 33. v s o#mA (Hv~~-72) Phot. 34. o 7 7 iR FH: FUERBHC, Jh -

Stand of Chamaecyparis pisifera, and the tree BHE L, 45 Ui -2 iy < 2,
excavated (marked). Root system of Quercus myrsinaefolia. Small and

medium forked roots are dominant.

Phot. 85. <+ 7 7 v ofmiR: BRI I IKHNY
IKHRRIC T 20

Fine roots of Quercus myrsinaefolia. Ab-
sorbing roots have partially small
lumps.

Phot. 36. ¢ 7 2 ofBR (FHv<—-72),
Stand of Quercus myrsinaefolia, and the tree
excavated (marked).
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Phot. 37. v 2 v n »e B FHIR 04E A
FLA, 78 & VdgEsnbie,
Root system of Quercus salicina. Forked obli-

que roots are much developed.

Phot.39. 154 »v ofRB: FHBOSMERHE L v\,
Root system of Quercus gilva. Many forked
oblique roots are developed around the stump.

Phot. 38. w35 Um iy ot WILRBE
DTGNS T2,

Fine roots of Quercus salicina. Fine fibrous
roots make up little lumps.

Phot. 40. 1 5 14 v oHmiR,

Fine roots of Quercus gilva. Absorbing
roots have little lumps.
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ek 0.5~1em Fipe
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R Root system of Qu-
ercus  wvartabilies.
They are convert-
ed to many pendent
roots of diameters
10.5~1.0¢m at the
| depth 100 cm.

oy A - ;
Phot. 43. 7 = ¥ O B EH TOLFMEZHE L us,
Root system of Quercus acutissima. Many

forxed oblique roots are developed in the
deep soil depth (100~150cm).

—Plate 11—

Phot. 42. 7
Stard of Quercus variabilis, and the tree

excavated (marked).

-3 ;VE 178)
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Phot. 44. B+ Co 2 2 Fofft
OB,
Agglutination of roots of Quercus

acutisstma in the deep and com-
pact soil.



—Plate 12—

Phot. 45. 7 x ¥ o>, Phot. 46. 27 v o %,

Fine roots of Quercus acutissima. Absorb- Root system of Castanea crenata.
ing roots have small lumps.

Phot. 48. = > 7 ol WU /8 X (3>
Tuv 2o

Phot. 47. =2 5o R KRCETEZRD 2,

Root system of Quercus serrata. There are few

large pendent roots. Fine roots of Quercus serrata. Absorbing
roots have small lumps.
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Phot. 50. 1 = ¢ Fo#tH: 4334 { TREW CEIRIC
ST 20

Root system of Carpinus Tschonoskii. Many forked

Stand of Quercus serrata, and the tree oblique roots are developed as layering root

excavated (marked). system.

Phot. 52. 41 2 70 o FH: E &L 5Tzl
Mg AL 1 CRIRIC R 2

Root system of Fagus japonica. There are
many forked roots in the upper soil layer,
but few in the deep soil layer.

Phot. 51. 7> ot HK: s Sl
BRGS0,

Root system of Fagus crenata. They
are many forked oblique roots of
small and medium diameters, but
pendent roots are developed in the
shallow layer.
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Phot. 53. 1 x 7o oH F: #ULHE (, KPR~ Y
Lk )

Root system of Fagus japonica. Roots are developed :
in the shallow layer, but horyzontal roots ars o ® -t AN ol
shortened. Phot. 54. 4 X% 27 53 o % th - IER DL
Iz 236 Low s

Root system of Prunus Buergeriana. There
are many small and medium forked
roots.

Phot. 5. = %Y 4 oL Kt MARITHCIRITWIE L, 55+
e i s <, AL,
Root system of Castanopsis cuspidata. Hori-

zontal roots near the stump indicate verti- Phot. 56. = x° & 4 @ik,
cally the thin and flat form. Much forked Fine roots of Castanopisis cuspidata. There
pendent roots are penetrated into the deep are many lumps of short absorbing roots,

(240 em), pending alike blind. diameters 0.2~0.3 mm.
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Phot.58. 7 =/ ot Hh: FIFICABRIL (e

Phot. 57. ~ 7. ve 4 oM H: KM & ETF 7 cid s e (ORNTEER)D.,
WA S0 Root system of Cinnamomwum Camphora. Pendent
Root system of Pasania edulis. Many roots were not developed at the deep soil layer.
horizontal roots are concentrically A root marked white shows its agglutination with
developed in the upper layer, and are others. Large horizontal roots are fewly developed
much forked. at the upper soil layer.
N ‘
X \/
-4 R\

X T AL ~
Phot. 59. 27 %/ * iR % A /KERAFEL T Phot. 60. 7 = / % ommll: WILIZ A,
BET 2, Fine roots of Cinnamomum Camphora.
Root system of Cinnamomum Camphora. Ag- Diameters of absorbing roots are 0.8 ~

glutination of large horizontal roots. 1.0mm.
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Phot. 61. 2 %, % oz,

Stand of Cinnamomum Camphora,

Phot. 63. 1 1 &y o

Fine roots of Idesia polycarpa. Absorbing
root of diameters 0.3 ~0.4 mm.

Phot. 62. 1 1 %V oHLR: A% (M
BRICamT 2,

Root system of Idesia polycarpa. Some large
roots are predominated, and fine root are
tufty distribute on them.

-
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Phot. 64. * y ofitf: Moslksban TR v,
Root system of Paulownia tomentosa. All roots

are fewly branched.
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Phot. 65. * v o#mAk (I'lvo~~— 2), Phot. 66. vy ¥ V) ot K A By,

Stand of Pawulownia tomentosa, and the tree excavated Root system of Kalopanax septenlobus.
(marked).

S N\ A : - R % e LR
Phot. 67. 7 # ¥ v »iF: Av-Wri%e, Phot. 68. = 7 ¢ o H AR {, IR DD Iu
Root system of Firmiana platanifolia. Root system of Magnolic Kobus. Large oblique
Many big roots are developed into the roots are fewly developed and branched. Pendent

deep soil layer, and are fewly branched. roots are not run into the deep soil.
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Phot. 69. =/ * iR FH: /KFH & HRR OB T HL 0 T3 A
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Root system of Celtis sinensis. Horizontal roots and
cord like pendent roots are well developed, and
oblique roots are much branched.

Phot. 70. =/ * ot e 2R,

Fine fibrous roots of Celtis sinensis, dia-
meters 0.1 ~ 0.2 mm.

Phot. T1. 2 7/ * ol R: BMAEQMRIEL TR Phot. 72. 4 7 » * ot PN T,

WRICFEEET 2/ - hER, AR
Root system of Aphanan the aspera. Roots near Fine roots of Aphananthe aspera. There
the stump are epitrophically developed, and are fine hair like roots, diameters 0.1~

pendent roots are formed alike a blind. 0.2 mm.



Phot. 73. 4 7 7 + oA (v ~— 2),
Stand of Aphananthe aspera, and the
tree excavated (marked).

Phot. 75. /7" A : o #HL: iy WITHL 53 T
FpRico <o

Fine roots of Platycarya strobilacea.
Shortened hair like absorbing roots
of diameters 0.2~0.3 mnn.

—Plate 19—

Phot. 4. /7 72 s ofit % X 80cem {FiEwfy 315
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Root system of Platycarya strobilacea. Oblique and
pendent roots of small and medium diameter classes
are well bent at the hard compact soil (depth
80 ¢mr).
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Phot. 76. -~ 2w o & 7 o H: TTHULM( THE
<, MR R oRkoBIcE % 2,
Root system of Styrax Obassia. Many branched

pendant and oblique roots are bent and
shortened.



—Plate 20—

P

Phot. 77. 70 2 e v it %

DOREHL O JEE AL e, Phot. 78. : )
Root system of Mallotus japonica, Few large hori- Iy AT
zontal roots are concentircally developed par- Root system of Alunus hirsuta. Root
allel to the surface layer, but pendent roots system is shallowly formed, and roots
are shortened and rarely developed. are much branched.
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Phot. 719. v ~ v 7 * oL & H7: AIH L O Phot. 80. v~ >/ * oilgatk,
FRICE 2% 2T 2, . .
. . . Stand of Alunus hirsuta.
Fine roots and root nodules of Alunus hirsuta. Stand o Hnus st

Small roots have many short fine roots
upon them.



Phot. 81. r:k 2 FofitH: Hr - AFRHL 0 IR
BFERET 2 A%, 9 FHMTE

Root system of Magnolia obovata. Horizontal
and oblique roots of large and medium dia-
meter classes are well developed, but pen-

dent roots are not reached at the maximum
depth 160 ¢m.
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Phot. 83. 1+ / * ot FR,

Root system of Aesculus turbinata

—Plate 21—
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Phot. 82. a2 % oo s A WG 2 Bk
1252 .

Fine roots of Magnolia obovata. Absorbing
roots of diameters 0.6~0.8mm are
crowded in groups.
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Phot. 84. | 5 7 ot MWL 20K,

Fine roots of Aesculus turbinata. Absorb-
ing roots aae thick in diameters (0.4~
0.6 mne).



—Plate 22—
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Phot. 85. 17/ *oi@EA (1= 2), Phot. 86. 7 v 7 pi%: #RoE TR ORBENE
.Stand of Aesculus turbirata, and the tree ex- Ly

cavated (marked). Root system of Cercidiphyllum japonica. Inten-

sive development of cord-like pendent roots.

Phot. 87. g x 150cm {43k oo 4 { T 7 LI o i N
HCHSE L =% lem @ v 7 oo, X Y5
Bk o /INERAEEA L T $ CADT 3, ' Fhot. 8. %y > o,
Several fine roots are penetrated into dead Fine- roots of Cercidiphyllum  japonicum.
roots of Cercidiphyllum japonicum in the Diameters of tuft like, absorbing roots
compact soil layer (depth 150 ¢cm). are 0.4~0.6 mm.
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Phot. 89. # =71 1 0 F,

Root system of Juglans ailanthifolia.

Ny 2 X o R R L~2em o2 HEEL B
%ol d 2, FIISHIE 23 2 (v~ —2),
Root system of Alunus japonica. Oblique roots of
diameters 1~ 2¢m are branched out from the stump,
and nodules are distributied on them under the
surface layer (white marked).

—Plate 23—

Phot. 90. # =21 : wa,

Fine roots of Juglans ailanthifolia.
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Phot.”92. > /2 + oftidi,

Root nodules of Alunus japonica.
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Root system of Cornus controversa.

Root system of Sophora japonica. The
root agglutination are seen in the upper
layer.

Pho. 95 = v v = ot L B (e~ = 7). Phot. 96. 4 v + ofiLR: Au kP A M I
Fine roots and root nodules of Sophora japonica WKoTRET 2.
(marked). Root system of Zelkova serrara. Large

horizontal roots are well developed par-
ralel to the surface layer, and pendent
roots are not penetrated through the
under layer of depth 1m.



Phot. 97. 7 ¥ FomR:  REHEE oMk OB
BIEHT Do

Fine roots of Zelkova serrata. Very fine
fibrous roots (diameter 0.2 ~0.3 mn) are

distributed in the upper soil layer.
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Phot. 99. HL IS JF R DRI 25 o

Root system of Fraxinus japonica. Tuft like fine
roots are distributed under the surface layer.
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—Plate 25—

Phot. 100.
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Root system of Fraxinus americana. Large
horizontal roots are well developed
under the surface layer, and fine roots
are penetrated into the deep soil.



—Plate 26—

Phot. 101. 7 x 9 »2 93 m | 2 Y 2o Hll: Phot. 102.
WIAR AA C BBARIC T2 36

Fine roots of Fraxinus americana, tuft like
absorbing roots have diameters of 1.0~
1.2mm.

Z bw=7=YoRRK,
a type: Root system of Pinus strobus

Phot. 103. v ¥ % <= o K, Phot. 104. = 1 o F,
a type: Root system of Pinus rigida. a type: Root system of Abies firma.
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Phot. 105. 74 =Y F =Y ot R, Phot. 106.
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a type: Root system of Abies mariesi.

a type: Root system of Pinus densiflora.
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Phot. 107. v x ~u s it &,

Phot. 108. 7 » # v oM %
b type: Root system of Quercus phillyraeoides.

b type: Root system of Quercus acuta.
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