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RO (BUFAMEE 35 ; #ith 90cm, & & 30cm) %
RE L, BT 5 240L 23— 27 HEJM 50kg K& TN BM 45 U
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MELU7=. HERFEIRRIE 2mX2m & L7z, 7ok, HAERHCBT
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FRAE 2 XKI%, 1994 4E 3 A2, IWHEH =57 (it 33cm
5 48cm, /& 30cm, FE 45L) 1T, HuE z X &R UL
DEETEFEL, 1 FARREEM L. EM 5 FHD
1999 4F 3 Az, HAR 50cm, & & 60L 0RAKRY =F L v
R > NSk EIF Lz, 2O, 20770 6H0 H LR
thE, Ry MIABD LD IR TR 40%815k L THEIFIC
L, EAERE & A U ORER LA Lz, JEE1T-
72 2001 AEEOFEME R REIL, 14720 70g L7eb X
2T, RFBEADBIMMEL 555 5% FAWVTC, 3 H) b 10 HIC
2T 5 [ENSACR y NN L. AR
OREKIZ, HHEOWEFRE IS T CREEKRT 1 B472ZY
M2~6L & L=, ZOMOEHITEITE Lz,

3. BHADMEARRE

fEARTRAS X 2001 45 10 A5 12 AT T o7, R
REDOBHAD K & JIE, FHpR OYHED HAE X X T 4.66m,
FRFEZ X T 3.5Tm, FRJEOFEEMEDHIAE 2 X T 51.1cm, £k
fl % X T 80.4cm Th o 7o, FHASTIEITH L & T E2 4
JTELFDOERY & L.

R, M XX, SR X & B EEE ORI TR A DI
L, FEup, W8, TEERLOSECHRI L. X, Ml i
i 1 8472 0 3 OM 15%I12%47-5 600~1,100 £, £k
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PHIES - MR EE - PP D - SR - mEREITRIC K 54D by MERESR T ORRAT

Sz, F¥TIIM EAE A 31.60kg, Hi N ERAE A
10.08kg TH Y, EIETIEENEN T4.8% KL 25.2% T
Holz. AR TIIEHEOIZL-XIT/NEL, YT
IIH EEREEEAY 5.71kg, HUFELA RS 2.22kg TH Y, FH
ATIEENRTN 72.0% K 28.0% CTh 7=, Hi EEROE|
A IR 2 KGRI 2 KIZ R TRE <, P OB AT
Al % KSR 2 AT RTINS o T2,

T-R =%, HIEZ K TIEHL DX NRENSTN, BT
IIHIAE 2 XD 3.05 1Zxt L, $AH 2 K TlE 2.57 &0R0/hE
MNoi-.

(2) IREERIDIRR F OAR K i FH

MEBOREZSE 2 FRITR Lz, MlEX KT, 18y
720 OREAFHB TR 4.74km T, D 5 HAMERK
4.31km & 90.9% % 57, $RHZ X T, 147200
REAFDEHR 1.36km T, D ) HBAIRAHK 1.30km
& 96.1% % 5, MR OEIE 1T I X K12~ o 7.

REEBORFEEZ S 3 RIR L., MBEXRTE, 1
B4 72 0 OREBEHEAF N AR 15.91m2 T, £DHH
AR A3 7.40m2 & 46.56% % (Hod7-. $RE X X TIE, 1 #

W= 0 ORFEFEAFHERIF 2.85 m2 T, £ D ) HAIR
29 1.85 m2 & 64.8% % (5 &, FIROFIA 1T H 2 [XIZ b
NRENo T,

TR OB EF e B o Rofo 3 & 5B 2 B D AR
IZOWTC, R 0.2mm Z L2k L, XK VFEMICHEAEL
7o, BEKOWREBmBEO DML, TAENE 2 KEOE 3
KDOEBYTHY, FbEN-o =Dl X X, $iE X
EHREL 0.2~0.4mm DR TH 7=, DA DOTE LI L T
UNTZ2S, BREE % AN HRE % X2 BB THRER 0.4mm PL T O
HIROEIE D@ T,

(3) AR K OHIAR K mifs & AR & D RAfR

AR E L OYBAR R A8 & AR E & ORRE S 4 RITR
L7z, HAREE Y72 0 OMIREX, Hififx K23 7.8m/g, &k
FEZ K28 12.2m/g, HMRE Y 72 0 OB E mIEIE, Hikliz
X7\ 133.5cm?2/g, #KHEz X2% 173.7ecm2/g &, WTh bk
M2 KN KE N7z,

(4) 3 LR & OBIfR

R R OFEmME L, WRE &K O R mEOBEREE 5

FUTR LT, 1RIY 70 RO OSE AL, HUE 2 X Gl

Bk BEFEEZRICT 240 by MERR) OMANEME (kg/f) KOT-R3H

Hi 1= b T i
ko R w1 . . + TR
Boouh W e R e RO KR PR MR AR AH wm
1 3.43 256 12.42 23.75 42.15 2.45 2770 2.84 1.91 1.19 0.60 11.69 53.85 3.61
iE 2 1.97 1.19 5.26 12.63 21.05 299 1.29 1.56 1.17 0.93 0.51 846 29.51 2.49
E
z ¥ 270 1.88  8.84 18.19 31.60 2.72 2.00 220 1.54 1.06 0.55 10.08 41.68 3.05
4 (%) 6.5 44 204 434 748 73 47 53 37 27 14 252 100
1 0.60 0.27 1.75 3.83 6.46 1.33 0.22 0.30 0.30 0.18 0.12 2.45 890 2.64
ﬁ‘ 2 0.43 0.14 1.10 3.30 4.97 1.36 0.05 0.16 0.21 0.12 0.09 199 6.96 250
[EL
% ¥ 0.52 0.21 1.43 3.56 5.71 1.34 0.13 0.23 0.25 0.15 0.11 222 793 257
4 (%) 65 25 177 452 720 172 16 29 32 1.9 13 280 100
) HFERE, R EZe, HEALZmmE LT, UUTOEETKSS L.
AR (20<@) , KR (10<9=20) , TR B<e=10) , /MR 2<@=5) , MR (9=2)
FoR HIEHEZRICT A Y by TS OREBIORE (km/)
X i AR N AR AR AR & 7
0.0046 0.0436 0.0899 0.2943 4.1706 4.6031
ig 2 0.0064 0.0402 0.1076 0.2759 4.4525 4.8826
Y ) 0.0055 0.0419 0.0988 0.2851 4.3116 4.7429
FE (%) 0.1 0.9 2.1 6.0 90.9 100
1 0.0005 0.0027 0.0102 0.0411 1.3569 1.4114
ig 2 0.0004 0.0037 0.0136 0.0348 1.2469 1.2994
1y V&S| 0.0004 0.0032 0.0119 0.0380 1.3019 1.3554
FE (%) 0.0 0.2 0.9 2.8 96.1 100

W) OMURENT, BAAZe, HArZmmE LT, DTFOEETXS L.
AR (20<@) , KR (10<@=20) , FR (6<e=10) , /MB 2<@=5) , MR (p=2) .

61



G

(2014)

3% A BT HA Y M T Ve ) ORRBEMI AR 2 R (/4

X FUE FR AR KR AR N AR AR & i
0.65 2.43 2.48 3.24 7.53 16.33

?{E 2 0.57 1.95 2.71 2.98 7.26 15.48
2 ) 0.61 2.19 2.60 3.11 7.40 15.91
FE (%) 3.8 13.8 16.3 19.6 46.5 100

1 0.06 0.18 0.36 0.49 2.00 3.09

‘fg 2 0.03 0.16 0.35 0.38 1.70 2.61
2 - 0.05 0.17 0.35 0.43 1.85 2.85
& (%) 1.6 5.9 12.4 15.3 64.8 100

) MURENT, BAAZe, HrZmmE LT, UTOEETRS L.
WRIR (20<@) , KIE (10<@=20) , TR 6<e=10) , /MR 2<@=5) , MR (p=2) .
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B3N FIEHFEERICTLIAY by WEESE] o

AR DR K ERE A K O &
) N—RHERE (n=2) 2&KT.

WAR BEESEEZRCT LAY MY MR ©
IR Mo OHIMR 7 & AR H & D BAR

K HHREMMRE (m/g) MR m RV (em’/g)
HikE z 7.8 +1.2 133.5 £11.2
SAAE 2 12.2 +1.9 173.7 +17.6

1) EIPEEEERE (h=2) Z2&T.

REMDIZSOENKE N0, FHTIZENENK
6,000 it X853 m2 Th -7z, $REZ XK TILIES - &I
MEL, FEHTIEENEIVN 1,300 LTV 5.9 m2 Tho
7o 1EEMTDAMER, 1 3EH70 0 MARER EAT K OFEm AL
Y70 AR R EAL Y, B2 X CIIER OIS 2> E K
&<, FYTEENEN 79.2cm, 13.4cm2 K1 0.23 TH
STz, A X TIHIE LI/ NE L, EHTIRERER
100.4cm, 14.2cm2 K TF0.32 T, Wb Hil 2 KIZH~
RKEM-T=.
2. HWEARICEITIRONH EBEBOLEE

(1) HulE z KIZ BT BRO S

HfE % XIS BT DR S BIOIRE DA %5 4 KSR L
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7o. #1E 0~20cm D¥5HE 1585 K OVRE 0~20cm D 1
HIZE L OIRBOA L, ZOEIGIEEE S0 34%,
RE 0 ~20cm 2 33% CTh-o7z. BEINCHD &, BK
RIZRE 80cm £ T, RRIFIES 140cm £ T, FAR, /)
R OVHIAR IR & 160ecm F THA LTz,
WEBIOMMBRE DDA %5 5 KR L. b2 < O
RTEAE LI DR S 0~20cm T, EHIRE D 27% % 5
7. Fio, BELEHOEROES 80cm £ TOLEITIL,
ENENEMIBED 13~15% NG ENDIicxiL, ®S
80cm XY HLIEWE ZATIHENREN 4~6%L T DEIL
DRIEIAR T L7z, AREBHNCAD &, b ZVVRERIT 0.2
~0.4mm T, ORI EODEIAE, HE LS LY
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IR L oA b ek ORSRIFT

HhFk I HEERIZT LAY by MEES) OEHEED
BEHRE & MR E L OVIAR s & DBIf%
. e 1EENTD 13ENTY T
K R (iﬁ” f;ﬂi MRE  MREEE 470
8 m (cm) (em”)  HARFE IR
w1 7,777 47.1 53.6 9.7 0.16
2 4,248 23.5 104.8 17.1 0.31
¥y 6,013 35.3 79.2 13.4 0.23
o1 1,374 7.2 98.8 14.5 0.28
W2 1,221 4.7 102.1 13.9 0.36
A ¥y 1,298 5.9 100.4 14.2 0.32
W #T= (kg
0.0 0.5 1.0 1.5 2.0 2.5
i4§j:*f5/\ % 34%
0~ 20 ) 33%
— 20 ~ 40
g
= 40~ 60 B MR
50
2 60 ~ 80 O /MR
S .
o 80~100 E[f 29 I s i
R
W 100 ~ 120 E
5 | NS
120 ~ 140 *@j{*ﬁ
140 ~ 160

HaX AU by WERER) OHEZ XIZ

1) RIS,

B RS BIDARE D 3AT

2) 77 7HNOBFITEREIIHT 52 DRS OREOHIS

EE 0~20cm T 44% E@mn-> 7205 L, B E 20em &
D HRNE ZATIEZENZEI 26~35% L& o 7.
RS BIOAMB R MR O 04 2 55 6 KR L. flR&E &
FIEFRERIC, RS 0~20cm O HEI T 2R R O
5% ﬁ%i*ﬁ/\&o & 80cm i'(@j:f% XENEN
AR REFE D 12~15% 0N E ENT2DIZxt L, S 80cm
EDBHENE ZATIEENEN 4~6% & DOEIG D KIE
WK T L7z, BEICHAD E, HDEWVIREIT 0.2~
0.4mm T, Z QMR (5 D EAI1E, 5% 1355 T 32%,
EE 0~20cm T 27% & @M -o7=DIZxt L, #E 20em &
DHRNE ZATITENEN 12~18% L Ko 7.
(2) 1RO HEE
il 2 X O RFEH 72 S HEWT i & OREIR O L& E % 5
H 1Rz, HE 40~50cm FTITERZ ¢, HE
60~T70cm |[ZHF > A SN @nidH Y, LT IS S &
DYIRNERS £ (FRt) ThHotm. BEOLEEIX
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HEE 0~20cm 23 18.1mm, #X 20~40cm 7% 15.8mm &
RSP TZ, RE 40~60cm LV HLIENEZ A TIE
20mm P BT, LR BI1F EML R AN LNT.

v & =

1. $HEX IZ & BIREFIREN T LR U THOERTICR
F9EE

(1) Hu B30 & o & ORER

ARIHIBRBSE Lo ihiE, REHIRO FIEIT ) » D 6T,
MRl X Rt & bR LT T-R MR R 52 LR HAT
W5 (EA, 1998) . filziXEEIZBWTIE, HE 2 F
B T-REN2.92 ThHholzDIZR L, RYxFL gy
MEFIR L72R v M X 52 2201 O AR A BRESRS T
1.27 Thotz (s, 2001) . £, Vkvrvay
T, 2550 T-R N 3.5 THo-DITH L, B
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B2
0~ 20 _— CTTTTTTTT T 27%
’g 20 ~ 40 O/)IIIIIII%WM%
v, 40~ 60 H13%
S
2 60~ 80 T 13% =0.0<p=0.2
1;2 80 ~ 100 10.2<9=0.4
™ M0.4<p=0.6
= 100 ~ 120 W 0.6<9=0.8
120 ~ 140 7 0.8<p=1.0
140 ~ 160 §1.0<9=2.0

oK 4w by e ORI XIZBIT 51 S BIOMIRE O /5
W1 @ i 3RERERT.
2) W T 7RO TITEMMRE T 5 2 DI S OB EOE S,
3) #2777 T ORBINANOETFITZE DR S OB EIZRT 2R 0.2~0.4mm OB E OEIA.
4) R 1.0~2.0mm OFIRE HIRE 0.2mm ZEICHE LW TNR L LI N TH o270 AFH L TORLT.

MR HAE (m?)

0.0 0.5 1.0 15 2.0

e é A 12% | |
0~ 20 B I N 25%

2 20 ~ 40 (18/||()|2|ﬁl/[)-7//§x\ 3 15%

= 40~ 60 B[S i 14%

%60~ 80 B A 1 o0 SP=0?

5 A [0.2<p=0.4

i 80 ~ 100 S 6% M 0.4<9=0.6

100~ 120 6% B 0.6<0=0.8
120 ~ 140 | 4% 0.8<p=1.0
140 ~ 160 4% 1.0<¢=2.0

Fe Av kv M) O XIZB 0 2R S B OMMRE H RO /317
) @ IIBEAEET.
) #7 T 7 SO BT EMIRE H RIS T 5 £ O S OHMREZEHOEI A
) #2777 T OREINN OETIEE OV S OMRZHEBUZ X 5REE 0.2~0.4mm DOARERHIOHIE.
) AREE 1.0~2.0mm OMREER HRE 0.2mm T LICHELZDANTRLOT N TH oL EF L TRLE.

750L D& 9 I~ L TFHIETIL2.3~2.8 Tho7- (e A b, RIEHIBRIZ L D T-RFENLEF Lzt @5 LTV 5.

2006) . L22L, IS (2011) X 44E£0A4 T vy 5 ARERICEBIT D T-REIT, FHTITHEZ XD 8.05 12
Y ] AT 3\ THRIBR I R e OVEAR L OE W DS R B R AE S KL THME X XU 2.567 LIRT L72AY, ZOEITEITIEAR
A PA L, T-R HRITHAE 2 OFRIRIEA 2.44, 5575 55L TFEERV BTV avICh TS, EHoE B RE
DRATR » b 2RI URIRHIR— AT 2,97 &, Dvolo. ZEBV/NE Do D1E, BT E ORI R O 2
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MREIESR - MFEEE - PR Y - HERH - BHERTIEIC L 24T b D THERRER ) ORRRT

18.1

158

HEE (mm)

243

248

HH1

HUE % X D I ) B OB o> 5 55
1) R R R CHIE L.

2) & 140cm K 160cm D LB EITFNEN
25.0mm M N 26.4mm.

FEIZ K D AREMED & 503, Ml 2 IKIZE & 20em DRFE +
WROT BRI T T2 2 L3, AR A AT CTIREAHECL, T-R =%
FRTESEARIEN D72 &, ROERE 2 KB\ TEk
LT OBMCR A ETREE L2 40%UIBR L= 2 & 23, T-R
RE LA SEDIDIRP DT ENFEL VD LR
ENB. —F, EO2ENRKENoT20F, KED 2 1 &
DI S Z, MR Z KD 1 BA T ZADKRIZ B o 7272 0l
Ot E VR AEICAR Y, M BRI T ERIC L THRD T
INSK o2 ER—HEEBZBND.

H RER & RS & DBR A, BRI DB B B
T ORI, MR E OBIENAENRIEIEE 2D 5 5.
FUER 3T, IRRERE S Y OFEEBEOEINI BN,
TEARDOWKEENIMET T2 2 LB S MR- TWD (i
5, 1998) . LA (1984) 1X, A I UF T DOIERIT I
A LROIRIE L OBIRE A U, HH om0 1 3R
RIEFEY 7 0 OFERREZ K SH, BHERD K DA K
ERES L THERCTRAEZET L2 LBLEL TV, EE
5 (2001) 1%, 7 A MOy B85 1 5570 4R
B, 1347 0 AR R mFE & OSE R Y 7 0 AR R fE
WU K BRI 23R S D 2 & AR, KH
HE R T TR S N e O R ICBIR I X DK A b
VAR, BT DR OEI G EM L7z & B L
TW5., ARBRCIE, 1EY47-DRE, 13470 R
REF R OBERFY 72 D AR R EREOWT LS, BT
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Image Analysis of Root Systems in Field- and Pot-grown
‘Satonishiki’ Sweet Cherry
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Summary

To clarify the effect of root restriction on top and root growth responses in ‘Satonishiki’ sweet
cherry, we used image analysis to investigate root length and root surface area in field- and
pot-grown trees.

1. In field-grown trees, the top and root dry weights per tree were 31.60 and 10.08 kg, respectively,
whereas in 60-L pot-grown trees they were 5.71 and 2.22 kg. The top to root ratio was 3.05 in
field-grown trees and 2.57 in pot-grown trees.

2. In field- and pot-grown trees the total root length per tree was 4.74 and 1.36 km, respectively; the
total root surface area per tree was 15.91 and 2.85 m2.

3. Indexes representing the relationship between fine root and leaf, such as fine root length per leaf,
fine root surface area per leaf, and fine root surface area per leaf area, were larger in pot-grown
trees than in field-grown trees.

4. When fine roots were classified in diameter increments of 0.2 mm, the 0.2- to 0.4-mm diameter
class was the largest, suggesting that fine roots in this diameter class are physiologically
important. The length of roots in the 0- to 0.4-mm diameter class as a ratio of the total length of
fine roots was higher in pot-grown trees than in field-grown trees.

5. In field-grown trees, the soil 20 cm below the ground was abundant in roots (67% of total root dry
weight, 42% of total fine root length, and 37% of total fine root surface area).

6. These results suggest that, in sweet cherry, root restriction caused by potting stimulates fine root
development. In field-grown trees, many of the roots were distributed 20 cm below the ground,
suggesting that this zone is crucial in soil improvement or in localized deep placement of

fertilizer.
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