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Abstract

Root growth of ornamental trees.

— Vertical and horizontal distributions during five years after planting
Takao SATOH
Hokkaido Forest Experiment Station, Bibai, Hokkaido 099—01
[Bulletin of the Hokkaido Forest Experiment Station, No. 24 December, 1986]

The development of root distributions of five species of ornamental trees (Betula platyphylla ver.
japonica, Carcidiphyllum japonicum, Prunus sargentii, Magnolia kobusver. borealis and Styrax
obassia) were examined from 1980 to 1984 in a nursery in Bibai, Hokkaido.

In the vartial root distributions of P. sargentii, M. kobusand S. obassia, more then 90 percent
of dry weight of their roots were distributed in a narrow range of 30 cm in depth under the ground
surface.  While in B. playphylla and C. japonicum, about 70 percent of dry weight of their roots
were distributed in a range of 30 cm in depth, and about 10 percent and 26—28 percent of their
fine roots in a depth of more than 60 cm.

The horizontal root distributions of the five species had a wide range, but more than 50 percent
of the dry weight of their roots ranged within 40 cm from their root stocks. The fine roots of B.
playphylla and P. sagentii occupied a wide range ; while those of C. japonicum and S. obassia a
narrow range around their root stocks. In M. kobus, the spreading area of its fine roots was
intermediate between the those of the two types.

* Jb¥EE T REERBRYS  Hokkaido Forest Experiment Station, Bibai, Hokkaido 079—01
(b E RERBR G ZE S o 24 & BEF0 61 4F 12 A, Bulletin of the Hokkaido forest
Experiment Station, No. 24. December, 1986)
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Tab. 2. Growth of seedlings (Betula platyphylla ver. japonica.) during 5 years.

TR A B tRITRE kiR Y ROB S RDILNY o
Year Height Diameter at Branch Root Root Dry weight
the ground level spread depth spread of root
(cm) (cm) (cm) (cm) (cm) (g)
(1979) (80) (0.4) (6) (21) (8) (2)
1980 114 2.0 46 69 140 97
1981 232 5.0 90 125 180 741
1982 340 8.3 140 140 220 2154
1983 470 11.1 195 150 280 9778
1984 645 16.1 230 160 420 12352

() : At the planting.
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Fig. 1. Root diameter distributions of Betula platyphylla ver.
Japonica and its changes during 5 years.
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Fig. 2. The vertical root growth of Betula platyphylla
ver. japonica during 5 years.
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Tab. 3. Growth of seedlings (Cercidiphyllum japonicum) durigg 5 years.

TR A B TRITRE kiR Y ROB S RDILNY o
Year Height Diameter at Branch Root Root Dry weight
the ground level spread depth spread of root
(cm) (cm) (cm) (cm) (cm) (g)
(1979) (129) (1.8) (33) (18) (13) (62)
1980 136 2.5 60 42 68 295
1981 236 4.9 80 80 120 1363
1982 290 7.0 100 120 140 3374
1983 335 9.1 145 140 180 5926
1984 445 13.0 190 130 210 10845

() : At the planting.
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Fig. 5. The vertical root growth of Cercidiphylium japonicum
during 5 years
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Fig. 6. The horizontal root growth of Cercidiphyllum
Japonicum during 5 years.
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Tab. 4. Growth of seedlings (Prunus sargentii) during 5 years.
AT B = RITEE Tk v ROBHES (VNN T S
Year Height Diameter at Branch Root Root Dry weight
the ground level spread depth spread of root
(cm) (cm) (cm) (cm) (cm) (g)
(1979) (42) (0.4) (=) (23) (6) (2)
1980 116 1.4 20 57 79 57
1981 209 3.1 40 80 160 349
1982 308 6.1 60 100 220 1106
1983 400 7.3 90 100 240 2690
1984 470 12.0 125 85 340 11091

() : Art the planting.
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Tab. 5. Growth of seedlings (Magonlia kobusver. borealis) during 5 years.

TR A B tRITRE kiR Y ROB S RDILNY Hu SRR E
Year Height Diameter Branch Root Root Dry weight
the ground level spread depth spread of root
(cm) (cm) (cm) (cm) (cm) (g)
(1979) (80) (2.0) (36) (26) (15) (64)
1980 85 2.1 45 50 47 87
1981 109 3.5 60 80 120 366
1982 170 5.0 80 100 180 825
1983 265 8.6 120 120 240 3789
1984 328 12.0 130 140 260 3974

() : At the planting.

(1) KEHIOWOEE (1X—10)

IR EITKTT D 0~1mm DOIRDEIEIL, *ﬁﬂi
1~3 41T 25% CTH - 72708, 4~5 F4£ 1T
K 18% L L7z, 1~2mm, 2~5mm, 5~
20mm DOROEAE, 3 F& LRI A%
L7 TH o727, 20mm LA EORTIEIE S5 D
ENHoT,

(2) EESAM (KM—11) © OB OH (%)
éﬁfﬁ%@ﬁﬁﬁ%ﬁmmtﬁ i%, 30cm £TO FATSIREigs oy el

RS OEBEOEIGHE S, 4% D 81% & [r<
&, ML 95% L LT o7z, E72 30~60cm 12 Fig. 7 gootﬁi;ezejgsﬁiigifjfZi’%&fgfifkobus
X 4% D 18% L WIHENRH DD, MiT 4 %ie ver. borealis and its changes during 5 years.
JETHY, 60cm LA EDOEREIZ/2D LT HIC

1 %RREORE LN, SFEBROIROESIL
140cm EENH DD, HIHFRS OSMEIZE O ThiroT,

0~1mm DR T, 15~30cm DIEZIDEIEN - & bE<, SFEZITITE 58%13H Y, 0~15cm D
25%% B bHb L, 30ecm £ TORERIIZ 82% b -7-, F7= 30~60cm IZ1% 14%, 60cm LL EDOTHEXIC

see explanation of Fig. 1.



14 % Ldizinoilz,

1 ~2mm, 2~5mm, 5~20mm DB TH 4 FE% D> 51X 15~30cm DIE X DHE|
NHolbE<, 60ecm LLEDIEIOSAAREITIIEF Do T-, - 4 FEROMAEAIT 3, 5%

N
&

TR/ 2> TV DN, ZIUIMERADEKROZER L Ebis, 728, 20~50mm O TIL 5 HF%IC
IZ 0~15cm 1T 54%7%, 15~30cm (2 46%73&% > 7-7%, 50mm L DR T4 T 0~15cm DIES I

(R 5A0 Tz,

L4580

m =
All roots
j —Zm

1881 1982 1REE 1334

|

]
0

70
4 =

Depth

(em)

LI

h—{p—{
:|-=l:_

30

450

][] =
=j

|
-u::“
I 1 [ ] | N =
20 0 L|_{ [ ] |
” U
b e e s

(8) Ko (X—12)

# E (%)
Percentage of dry weight

K—11 %4 a7 v OROBEE A DOEAL
Fig. 11. The vertical root growth of Magnolia kobus
ver. borealis during 5 years.
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Fig. 12. The horizontal root growth of Magnolia kobus
ver. borealis during 5 years.

R—6 NI UURT O ONER 5 FRIOAR
Tab. 6. Growth of seedlings (Styrax obassia) during 5 years.

TR A BoE tRITRE kiR Y ROB S RDILNY Hu SRR E
Year Height Diameter at Branch Root Root Dry weight
the ground level spread depth spread of root
(cm) (cm) (cm) (cm) (cm) (g)
(1979) (52) (1.2) (5) (20) (8 (13)
1980 72 1.6 25 33 45 29
1981 161 3.0 35 70 80 283
1982 210 3.9 50 80 120 479
1983 295 5.4 70 80 140 1240

() : At the planting.
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Fig. 14. The vertical root growth of Styrax obassia during 4 years.



5L 1% biiz/e<, EbdThin, Zo fsE0 198l 1usz 1963

L7 TR ORI, EEZAILEL uﬁmmﬂumm
B0 ] filh]

G3A LT, =

0~1mm DEDOSIHESY 3. 4H%BITONT iR =1 :[:I F D]:'_

LB L, O~15em OESDOAHRE 3~5%: ® < [ U b

w72 <, 15~30cm O X121E 52~56%, . hj g
30~60cm |21 38~42% CThH 7=, F7z, 1~ : F [UI 2
2mm & 2~5mm DR 15~30cm OHESIZE =

<, 60cm LLEDESICKRDE, EbOTHT | W

MOEIE LI oT2, 728, 20mm LA EDOR
[[r UT .
82%LL EAH YV, 40~80cm (2725 & 4 FE#% T

[£9°_T 0~15cm OES DB LTV, ! ]‘:T
g o s
b bPINC 14% Tiho T, =0 X 5 ICARTHEER 2 ] H" ]:D W { )
q“ D { (=]
il

m 5

#
Percentage of dry weight

All roots
=
s
v

-

(3) AF¥ATT (—15) .
PR ED K340 TUE, 1B S 0~40cm (2
IR L TEY, KEHFE~OEEITD A
otz
# K S BIOR bKTEH D BRI 72 <, _
4 FE%TH 0~1mm ORIFTMREA S 120em L g ET L2
TIZ, 1~2mm, 2~5mm DR Tl 80cm F T ;;In [ U D I'l
12, 5~20mm DR TiE 40cm FTIIZEAL
DR ENH -7, F£7-, 20mm LI EOR|T4 ' K—15 7 7RI OROKESATOEAL

i Fig. 15. The horizontal root growth of Styrax obassia
NTHRED S 40em DINIZIR BTz, during 4 years.

5

pit

K EBIOROEIE

AR & BAEE L C 3K LIEE, 20mm KO K SHIOROEIGIIFRC L > 2ETHY, 2D LD
BREHEORE I THNRIIZEETHDLEBEZILND, THOKITDOWIL & BFR OUNIR D EIE %
FZ LI L TAHRD EDY T, X aT v, =Y~ r T, T, NIRRT DIEICEL,

W2 20mm L EO KRS OIRTIET T AN, NI OVRT, =2~V r 5, $xary, 1Y I0E
22\, BIROBHOEES L, RO « SR EDO LD « TR OFEIZ LR BEFR L TN D
(KifE, 1978), FEIR&E LARDIFIGMEITHIMR & & B RBEARAH 5 Z L2 h, BRITHIREN L il
FEBHERESTHY, DRWVIEIEH LY, ZOZENLHRES T TV AIE, BHEET EREOLY Z,
XX AT VOMRIEGS ThHDHEVR D,



RO TE[E ) A

FERFEORDOGEE 245 L, SFERUBIIAEORE SI2hrb b REREITRL, Bl L T
HHPELS NIBWADHEVEE LRV LEREBLTWS, BREMOIETIE, I Rhokd
W<, "I UURIRb oL bE, L URBEBRETH L0, TRIBETH 0260 H Z &0,
EZAILEDLSBWVDEIEDORBFETHNENI T LIZLD DT, EITHBOSAENEETH
Lo ZHUL, BBENWE ZATRWE 0 REE 223000, MIPERSTERTL070, Lok
B Do TEBY, BIAROHWIESLIT - HiEERitd 29 2T, b TEERILTHD,

EREBEOEESATIE, =Y~V 7T - FXaT L - 7 R 7 RS 30ecm £ TIZ 90% L End
D, 60cm LAEDOIESITIZ2%LL T E DO THRW, —JF, I hoR"EDYTTRHERNEZATD
ROEBEIE IR 2 2D L TR TONAARENPEL 7o TEY, 5F%I21F 60cm LLEDOIRSIZH 10% D
Wnd o7z, £/, MR THR L LS RERICHY, 5% 60ecm UL EOHESIZ, =Y~ r T -
XX AT NI TR TIE10%RHOFEIE LIRS, 1T« TN TIE26~29%01H Y,
IS o7,

TOEIRIEND, YV T T FEZ AT e NI TR ITERETH LKL, YT -
VIR UNITERETHD E VKD, YT UNFERRBETH DS KifE, 1979) EVnbit TV B,
THUTRICKIRD L T H o NZHEVREODRWE ZAIIIAEBTLTELT, i hHED®HWE Z
AIAEBTTDHZENEL, RITKEFAICRE LEEFANIOEVIHE LW D EEbh s,

PLENS, S LTy v~H T T - XX a7y - NTUURT ERFRT D EX1TE, HEED
JESIDREAK 60 ecm FREEHAVZ LW, WY T - T H N\ TEAR<TH Im M BIInETHY, TX
DRV ESFER L TRD Z EBNKRUITH D,

RO K554

BARDOAERIZHES TIROIEN Y b RE 720, ROAKFEHRSA0 S IAFFHIC KA TS, L LER
BONEGAANZDONWTHDL E, T TR ZERS 4 BT TS FZICHRD 5 40em F TOHIPHIC
50~57%73d ¥, 40cm LA LB D & WTI OB L A RITKIEICED LTWb, oy oo
7 TIXAF%TH 40cm £ TOHRPIZ 82%LL L3S - 72, ZHUTKRORBBEAHTICEST T 5720 Th
Do Filz, IRV Y <Y T TiE 40em PL EHEEN D EREOFIGIFHR 2 12D LT DIz
R, NIOUURIRAY T TIEH DL HHEAEIC L TARBL TWHOORESTH D, Lo Lot
e, MOENYNREL Lo THRMEOL IIWHERMEIZEFT L TWDHZ ERDA D, ZHIUTHE
LABIR I, &L SBIARDAERICH - TIRRFMHEIC AT 2 HIEGIXRD T 2R d 5, 7
N, =YY 7 T TR E ATHIRSEHIRNICAKCERNC B L TR Y, MR O 08 A& I’&gmﬁ
R Cchs, —7F, YT, NI UURT TIIRRLICOMT 2E8& DT 5 00, MtRA
STV AE— NEELS, BENPDLZUZEES RVHEIPIICEF LTS, £z, ¥F¥a7viEins
OHFEMREAN LSS, LNL¥FZ a7 0E, BOIEBY DAL — RIZOREWS OO, ili# 5 4
BOMROSAL, BENFIER U 3EEDOL T H R E IBTEY, ¥4 a7 v bkt R
&L BITHROSMITAHFAIZ K S D EBZ LD,

WTNORFEL &, ROEPVITMOBEE LY b REL, ROERFEES ALY HACEHANKE
o MOTESAILL MBI INDD, KEHRSMAITGRE HD 2 Enbn, Lo LIROARIE
ACEARDFEEE L BBVICEIR L TV D (R, 1983) Z &, BIAROHERICH 72> I g OB S
HEDZERNE, AKFEHRIENY ZHEETHZERRUITHL EEZ LD, & AR/ AHEiFH

DIENY TR Y~W 7T, ¥ a7 TRL VRS HETDIHLERD S,



¥ b v IZ
NV=L (PERE, 1986) 12<bx, AT T N, BV T L5 BFROM R O RHEZ B 5 i
L7z, #HMEBEZRERT 258, R CHEBBOMZ 7oL V0 R FRER R SITHET 2 S VIR
BRDAR— AT +HERT D2RNENDHDH, ZOL X, ERBOBE CIIEELZE L, sEEci
IR BT D2 E N KU TH D, BIEOHEHKEBOM 2 913, BFICESIEH-TH, JEB DI/
SNHDONEL, SRITIENY ZHERT DO DUBNMETH A I,

X ik
XHifE F 1957 BIAROIBOIZRE L /546, MERBRGIFIEHRE 94 1 1—-205.
——— 1978 ROEFELELAR. 261pp MELEERNE 69 BEMEL RS LS.
—— 1979 BIARRRKE 1121 pp #HSCEFOLH BT
VefEETe - 70k Ah 198la HMIARDOAMRO R L 40Ai. HERNZFH 50 : 36—39.
1981b  HIARDIRDIAT  —H & 2m BiE OBIARDSG—.
HAAESGE 30 : 119—121.
1983 BT~V LT hH U ROEEEOBIEAERE ERBDIHE.
HAMAESGE 32 : 216—218.
—— 1986 fEFk% 3 FM D L= L DIRFZOS3AR. 96 [B] HbKGR : 423—42.




