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OEE I DK - 7.
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EORGKEAEDOHUEMEZAFT LI bDOEIHOREBSKEY EIRET S L, KERFREE
XEOMIZIR, ABLEDOHBIZED SN, Y=6.43x10*X+13. 9DMEIRD -7, T D
EIT, BMEORAKREER, BHELIVIBORELIABTREEOSVOHBEEOR
WEIAHBERBNIENPAONIAL 5T EBIC, MEOHMI LIZIHOKRLEBEEE
HEd5E, HELBETHEY FERSERER LD PPELS, FEHEY FEXNED»
s, INRYFZFEXDOBEE, HEREEEFIINHO X D ICESPLIHONLEEDOE N L
IATHELTVWADICH L, ERERXR TREEARBOARBEORNEIATHEIELK
ehEEZoNhl, 22T, BMENOHNBENEERAZHELTAS L, HEREN20
BULOEBMBEOFSIZ, YFERINIUT, EREXRDOT% & L~ND EHSMITEL.
—7, HMBERIIXLUTOEBRRIY FRRENL8%T, EBREXDI0.4%Lh~5 L83F
WAL, YERRERANL S H LM OERERE M7, THbBE, YEERXEE
BEXICH~H2EAOEETEH L TAHNUE, BMEEYCVORSREAESNGHEEZ
55, NMNFSNBOBAROMEELTHED, Y rvay IHVORLEARE &AL
THONEREEZLBE LIcEZA, |HORARERMA L THIALEREL D,
RRAHEIEL, WU ORARENENIE LTS, —F, EEHE Y72 DX
BRYFERX TS keTHh, THREXD2. kgl b~ MEE» 72, LT, Y
FRERBMMEIZLTTH S0, ERFBICHARLA I BPPEOVICOEH ST, #Y2Ho
HEREENGCPEPEZ B EELOLNS.
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ULDEAIERTIREIBENTEMICH D), BETHREREOREZOHENE
Mol ERELTVS. &/, V) rITiR/MIE (1984) BbULHEEATZRERS T, HUK
FE20%6 LA T DEALICH 1T 2 REBMHENEBZ EL TS, FHETS, HROHE LR
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ROEVREBEEYOMICIE, AELTEOCHENZEDSN, Y=0.103X +11. 00BHENH
of. IDOLI, RBEHEORNWEIADRERENG DI, REFUHONEKEE
NENIHEZZ 5N D, EBIZ, HMEENNRU LEOWBIITER LT EREH DS
ERYFBRTIR8% T, ERBXDMBELRHENMIEN 7. Likdi-T, YEE
RAEBRH X ITHAFEHREIMENE L o Did, BBRBEOROVEAIZS  DRENE
RUTWBEIEBRENBERTHEIEEZOND.

REDBERIIODVTHSLE, BREBIBEEICEEENYLLEZIEICL-> TENSD I EN
PohiZEnTHs (MFES, 1992) . FEETE, BRART oy Z7HIRAEL T
WA, BB UL )i, YFERX TR, MAMBEN20%ULEERLIREEZOEHAREREKX
LY, YFEROREDHD, ZRENBOIENIONZ . D, YEEK
BEBRERICHRFEVIBRI LD EEZ SHT.

PUEXD, YEBRBEBERICH~N, LAIMENCOELST, #Y7 ) DREK
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FUE U3 U ki REERREN

HYOMELEERROEDHLET, KEZANF-—EROVBERCZILIEOEHLE
BEEBELALELTHLS (Monsi, 1953) . R#HEOHBEEHMNEMRELEFLZINYS
52ETHHDT, REOBRBL AT ZHEMMEDH S RENEFZNTEELAL LS
Zotd. Y IORMEL A TITONTIE, /Mii(1984) BEREM. 266K AL TH
ERBEDEASIbDELETAIDOLATRI~LPBOHEBREL TS, KETH,
LAT tPkE NEBSIUREGHOBRKIOLVTENENRT L.

1M REBELICLAIL LEWEEOMR

1. #8EXUHE

HEEmE, %849, 50D L SR XY 5m, WE10nX 10mDEH L » (6x6mm) THEE L
BIC, 19904E3H26B M. 9 IAEAR 3L Z1008, Inx oD BRI A M7, H
A3 100n® Y72 ), EAEMRAESL, NKALEK (N14: P0.3: K14) %60kg, #
+AKE60keE L, HEX30enE TLEDOTELSRBE LK. 20T, M.IPHERIFL
cofRfEHI EERICH A X D ICHA M. REEDSIEmBE LU TIFICIE, 2A1K100m® Y
7o NKAL g% 20ke, #AIK%E20ke, -2 xM¥ZL0kefEH L7z, £LT, MHEOE
WOEE A AEE O 19934E3A22 B Z OB % 5m X SnD 4 X #1243 1 e,

ARBIIMHEABD 3U' PBOELEITI - 21994412, BUIRD S bDOIREEH N TiT-
fo. SR2Z2HICEX D 0aXYic b OFMFEE R %1, 0004 (1x1m) , 5004 (1.4
X1.4m) , 2504 (2X2m) A XDICHELTHREL, TOBMR, HHERIEOM
BERIOV->IWVFTOEI -7, ZLT, TOEDIANHIRKINTOREERIL, &
RIS OWTREREZT -7, ALK EXMABAEREL, i EMEES, ¥
¥, 1B (10mmLdF, 10~20mm, 20mmPl ) , #FEHIEEMR (RE, 10omPl £, 10~5mn,
b~2mm) , FAR ComPlF) KHB L. £UT, EEHRPHENEGCES I CEHEL L
EWE Urc, SIAEEBRIRE EH, i, FROEMEICIHE, HROYFELERETE
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2. % B

PHFEEOENPEBEL LAl BIVIRECRIZTHELZELRRIIR L. FAHHE
3000AX E250AK X85, 1 000FX T <, FHHMITB0EX &5008KX23% <, 1,000
FRBPED o, ZOLIIE, BHEEOBORIEFEFHNE L, FRIP OB
Hote. BEEHEEHEERIIL 000RX 5004 XA8100% T, EXEELEISHE > T,
250RX(I57% T, WD43%IBENT . BEHREROL A T I#ENERARBEDL 000
AX (HOIK) »%5.56T, 500FK (H52H) 5. 01&Hh-> DRI L, 250KK (453
) 132. 34T - 7. 10aX47- ) OBBENE (T, 000K X AT, 658kg&EmbE L, ROTH
00&X 2%, 241kgTH b, 250K X 12, 842kg THR S VD - 7z,

FERRICBBHFEORBOVWREREICRIZTHEEE R LUL. HEEY VIREERIE
HEEEORECICIZABLZRZZDONED 7o, 1 REERL ERPREPME L, K
WT20ER, S00ARDIATEN 7. REMEIZ250EXX ES50RRAAEL, 1, 000K %
Bhote, TOLIIC, BHEENEL, LAIOBWXIEE 1 BRENE, BREBEN
K<, REREANEZBHITH - 7c.

BENEHRIRZIRBRIFEURICR UL, BEEWRIZDOERNS18.4% EHHEL,
ROTHOERDL2.2%THH, 1, 000KXE10.5% EEI - 7. (HREFHRIZL 000EK H
OX X D& 7. Fihe, EH, #HM, HHRERTHEELZZEAD SNLED - 1.

BISRICBBHEBEOECNIM YD OFEHMAEERICRITTHEE R UK. 18
7o b DML EEEIZ250A X A5, 474, 500X A%, 133g& H D - 72, 1, 000K X 132, 970g&
DBnote. BEMICAS E, HRUNDOERE TIR250RX E50EKR TR TS,
LOOOAR IS o e, FHREEMEEICRKILAT 2 H s ohic.

BIORICIBEMEEDENDN a2 72 ) OBREHMAEERICRIZTHEBIIOOTR UK.
10aXi7z O QA EBIIFAEFEED &1, 000X 22, 970ke T, 5004AKX $2,56TkgE B -
DI UT, 250K iEL, 368kg& b o7, BENTHIRITRABEOMETH - .

PHEEEORBODPHENSMBICKITTHEERLICONEBITETHS. SEHNIRE
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B2k FHIHIL DB OB M. 9 PRY& A

LT DIEHELA T GETIEE) RUNE

Y UAVDEBERE  5%IKIE

FlR BHEEOEODSEAEM. GPIERD AL O BENEYR

IZRIT I RHE (1994, %)

ESA AL
(#/10a)

B B

1, 000
500
250

#itH

1575 S C T . T

10. 5a* 36.6a 46.6a 46.7a 44.4a 36.9a
[2.2b 36.9a 47.1a 48.9a 49.0b 45.2b
13.4c 37.9a 48.0a 48.4a 50 4b 44.4b

YA /@%iﬁ‘tﬁﬁi 5//J<7‘L
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ICRIT R (1994)
EEY i f LN B WA UBD BRELSE O SEmREAED LA T (HmERS) N =
PREE TR A WRER WM BB MRS B 1Y 10a2y
£/10a m m cm V. % m? m? ke kg
1, 000 1.O0X10 19.8a* 210.0a 100.0a 5.56a 6.31a 5.56a 6. 31a T.7a 17,658a
500 1.4x1.4 26.1b 249.2b  100.0a 10.02b 10.78b 5.01la 5. 3% 10.5b 5, 241b
250 2.0<2.0 24.4b 256.4b 97.9b  9.37h 9.67b 2. 34b 2.42b 11.4b 2, 842¢c
PY U DBERE 5%kk
3K B DBRONEAM. OPRIEAR 'L @
BENEIC RT3 548 (1994)
ES7 L IRE WEE Brixfi Y o8
A/10a g 1bs % g/100ml
1, 000 226.9a* 13.5%a 10.7a 0. 4%a
500 262.7c 13.5a 12.8b 0. 42a
250 244.3b 13.%a 13.3b 0. 39a



HIOK  BMIEELDEOHGIELEM. SPIIEARS 3U' O L7 h O FHMLER
WRIE SRR (1994, )

S LI M e Wk |55 R ¥ &5l
(&/10a)

1, 000 795.5a* 515.2a  622.8a  795.la 225.8a ©55.6a 2, 970.0a
500 1,273.1b  929.6b 1,153.4b 1,384.6b 317.3b 75.4b 5, 133.4b
250 1,517.3b 924.6b 1,237.3b 1,380.2b 323.4b 91.1c 5, 473.8b

P UA DS ERE %KLL

16K HIHEIEOEOSFELEM. 9FRIEARR 3U' D 10a¥/c h OB ML R
IR (1994, ked

SR AL R i ¥R 18K IHB R A5
(#F/10a)
1, 000 795.5a* 515.2a 622.8a 7h5.1a 225.8a 55.6a 2, 970.0a
500 636.6a 464.8a 576.7a 692.3a 158.7b 37.7b 2, 566.8a
250 379.3b 231.1b 309.3b 345.1b 80.8c 22.8b 1, 368.4b

P A VDR ERE 5%k

HBITER B ORONOEAEM. OhHEARM 3L D
A E M LRI BT R (1994, ke)

R RE B BN AR B PR

(#/10a)
1, 000 27.4a* 17.2a 20.6a 25.3a 7.6a 1.9a
500 25.7a 18.0a 21.8a 26.9a 6.1a 1.5a

250 28.5a 16.7a 22.2a 25.0a 5.9a 1.7a

PV VDEZERTE 5%k,
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1. BB IUHE

BRI 1993EITITY, 1 HIOFAIROL Lo IR EHN THIEH OLEAM. 9P G AR
AL BV, HEEHNSF X3 TE T, 0.2mEWTE SV ERS TEEED,
BHOLAT, HMBRESLICREMETEEAZPE L. LATRIOH2THICENICE.:
TRTEIL, EEBEERSTHELL, REMEOHERZIIAIBICKEL, SREZELD
EEoBM LT, 1RE, R, H0F HEE REREE ) IOREGEZRDL. REm
HREZEIZEOFEKICE UK. HMBEIRIA22A (&) £10A6H (&9) o2E, &
BOTHEMBEATORELBEHTHIOEBMELTRDA, SLA (MERHK) BIER
MEIgY D OEEHE E Ui, EFHERBIIEHNICHEOHHBOEEIT O>OLTIFLZ D
TR BD%E1994F4H208 I1ITHRA L 7.

2. #% #

HWISEIZRY v ‘AL OBULAITIESLABIUMHMBELARLUR. EBIICEE
PNOBBELNKLA TR, #EHNS300enT0.89, 200cmnT2.39, MMEMTIF4. TTH-72. S
LARTEIREAZRKHECKEGMEEZRL, RFBERLEBOLMEELD, TEEEILBRE
{EDBEMITFELN -7z, MNBERITEICZZIZEECED, 200ecml T T20%LLF, 150
cnA T TI310% & D& 72 - 7.

BMELAI CHNBEOERERLICONEMRTHS. HMEEETIEREL A LIRS
RAIZONIEHMBEHOTETL, BELA 1 D2 8014 T20%I1270 9, 3.5TI310%E
i e AR A

Dod 5L OBNOREGEIOVTRULICONEIIREENRTSHS. 1RE, &
HoMit, REEERIBMICLIZZADONEII TN, REOXER, FEREB, RE
PBEERITEICKAFEE DT, ZhIRHLT, YV VyIRETEEEROHEEIZS - 2.

FOORICRAANRE L REOFERELIVRBLOMBELE R L. REOERR, RE
ELHEMRENG AR IZOoNT, HFREBEIGHEE, REIEREZHTLEA L.
L L, MENEENII~20%UTOE TRERLEEZBRNPBIRIIEN > 7.
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WI8E  AAEAM. 9P RIGEAM "3 L OFMLA L ES L ARU AL (1993)

B mX T MELATL SLA  AxieE

cm cm? cm?/g %
15 350-375 3,251 0.33 89.6 100. 0
14 325-350 2,445 0.57 90. 7 90. 3
13 300-325 3,193 0.89 92.5 78. 4
12 275-300 3,378 1.23 97.9 63.3
11 250-275 3,422 1.57 107.5 55. 0
10 225-250 3,608 1.93 117.9 43.3
9 200-225 4,578 2. 39 128.3 26.9
8 175-200 5, 536 2. 94 132.9 15.2
7 150-175 4,043 3.35 145. 2 11.3
6 125-150 h, 133 3. 86 152.8 8.3
5 100-125 4,337 4.29 164. 2 6.3
4 75-100 3,312 4. 62 166. 7 3.9
3 50-75 733 4.170 171. 3 3.9
2 25- 50 32 4. 70 - 4.9
100 —m—
90 = .
y = 155 3e'ﬂ. T66x
80 | R = 0.996
70
§§ 60
# 50 |
B
& 40
o
30
20
10
0
0 | 2 3 4 5
BELAI
Fo4K] AHEM. 9PEIE AR U IKBIIAWELAIL L
ARSI R D BA4% (1993)
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FBI9E AFEAEM. IPREARR 3L OEFIRERY (1993

Bl W& OME O IRE 86’ w6 L bixE ) UIM

LAI KEHE e
cm g ¥ 1bs % g/100ml
11 250-275 .57 283.2 4.9 4.5 176 15.1 13.1 0. 44
10 225-250 1.93 341.7 41 40 73 14.5 13.0 0. 40
9 200-225 2.39 307.9 2.9 4.5 63 4.5 12.4 0.44
8 175-200 2.94 325.2 2.1 3.9 49 14.5 11.6 0. 44
T 150-175 3.35 334.4 1.8 4.2 32 13.9 11.8 0. 44
6 125-150 3.86 309.3 1.9 4.3 34 15.5 11.4 0. 47
5 100-125 4.29 346.6 1.8 4.8 28 14.5 10.7 0.44
4 75-100 4,62 307.3 1.4 48 13 14.5 10.7 0.50
3 50-75 470 278.5 1.4 4.4 16 15.4  10.5 0. 50
2 25- 50 470 259.2 1.2 5.0 3 0. 50

4 15.4 10.

) *HMMOKEERMREES S —F v— ME

" @Oe

10

4 (e
3 &

2 ( ah"f
B |
K FRUEBELIREZOEBEE
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REPUEE (Brix%) DRFA(1993)
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50
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= . y = 11 3La(x) + 13.0
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W3 WELSAERELIFLAL SNBOBMIRE

1. #8tEs X UHk

KRRITIE, M. 26REEAB 2L AT, I~NFELEOEFEIC, FHIEI~ME
#AT, LAL, BELGFAEHE, 1004/ 0hBNE, BUERHKYCYOREOHE
BfERE L. #Emk, SHhES AR, NEOREIEIEOHIETIT- .

2. ¥R

BIEEAFEEEL L) ORBIEOHFEE, YFERICODWTRENNIC, Fik,
ERERICOOCTEREORICR L., YFEXTR, MESFRRELNEGSALZITONT
IWEIESACHENL, MESAEBENINBTRAEL 7. ThIIHLT, EFBRER
TRHMESFERENTIREREE TR, ZOENELAZX>ATREZZRIMR =ML
THMUY, ehll ER>¥NEFIFEELE -7

BELAERREBMEEEY-ONEEOBRRE, YEERRDOWTRENIC, £
BERICOVTRELRRICRA L. YFEX, EREREOHMAEE A H OREIH
HEAERENRSLZICONT, IREREBOTET Lcd, EREXOETO LIS
ETho-.

LAT &7 oBBENBORBRICONT, YEERZFSKIZ, FREXITONT
BHEMRIC R L. YERERORERLA IBNELAZIIO20T, SR E#H O THM
U, LAT4.57T8 000kg/10a2EE ML, &/, LD LY NAT, HBAEKNL
AITPHREOHMIEFELI->7. ZHIZHLT, EFRERSLAIDIRLESIIOWTH
B EHOTINERHEMU 2D, 2.38BENLERELE ST, WEDI LAY FERXORKE
LATEERERLIBSNMIEL, WEORKER, YFEFEROHTNLIMBE L k.

LATEHUERES.DONEORFELE T L, YFERIBEHGR, EREXIEZHES
MDOkH>Thsd HAEREL7-DONER, LAINLBEXTORNCKETIE, YF
BEXEFBREXOMIZENBD SN NN, LAIDLIEIZNASE, YFEERDOE
WROI ENI bk,
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y = 0.362x> + 81.0x - 5101
7. 000 Ip R = 0. 807

IR E (kg/10a)

0 1 ] I 1 ] [l
30 40 50 60 70 80 90 100

BESATER (%)

FOOE M. 26HHIAEAR ‘5L OYFHMIERERICBITS
BHE S A AR L IREDORR

8, 000

y = -1.48x% + 275x - 7594

7,000 4 R = 0,706

6,000 |
5,000

4,000 -

X & (kg/10a)

=
=
S
S
1

2,000 [

1,000 |

O A 1 i 1 L L
30 40 50 60 70 80 90 100

BESHEER (%)

FEOR M. 26%IBAAR ‘507 OZHBEERIZBITS
B S A AR & IR O BIE
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=%

I /ETE (kg/n’)

0

(o]

y = —0.033x + 5.4463
r = 0. 450% L
=
30 40 50 60 70 80 90 100

B SAHEE (%)

MO M. 26MRAK ‘5L OYFRMNEEIC RIS
R A A IR AR & BATHEmRE Y 7= 0 DU & DRIR

5
y = —0.0374x + 4. 68
4 } r = =0, 724**
NE
w3
=
it
=l
2 |
m
|
B
1
0 L.
30 40 50 60 70 80 90 100

R S ATEER (%)

Fe2l M. 26HIHRAKR ‘S OXBRBEEMICRITS
B SR IR & BAIEmE S 2 0 OINE & OBHE
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I & (kg/10a)

X & (kg/10a)

3,000 | y = 3155Ln(x) + 2885
™ R = 0.945

LAI

F63 M. 26flBA ‘5L OYFEMEEEIZEIT S
LA &IRBEDRfE

8, 000

7,000

6,000

2 y = 2247Ln(x) + 2657
R = 0.907

LA

F64X M. 26HPREAB ‘S U OoX®EEERICIITS
LAT IREBoMR
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/% (ke/n’)

p—
I

0

IR /%R (kg/m?® )

[I%]
T

oo
T

y = -0.0907x% + 0.0277x + 3.00
R = 0.736

A

0 1

65K M. 26rPRIEARR AL OYFIRANEEIZEIT 3

2

LAI 3 4

LA T EHEAZmBY b OIE & DR

y = 0.0089x% - 0.485x + 3. 14
R = 0.761

0 1

2

LAl 3 4

®W66B M. 26HRIAAR U oLMERESIZEITS
LAT EHAEMBEY)ONEDOME
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walhi X X

FRHEHBEEORT, LAINBKTAI EICE-» THEBEHMMIZRL L, TOHT
BOEBOREILEOREOTEXITE > THRT S (Jensen, 1982) . £7z, LAT®D
B>, MAEERZHMT I, HLEMICNSE, ERI-EULISHEMULECE
5. LHL, FREIEMEBRINCHEDEOREITIAILTHMT S7cHIC, MEER
BREABERTAIAMBMES D, COMAEBIBNENZLATIEZRBLAITHS L
LT3 (Monsi, 1953) .

BT, FHABDSBRT a7 A VvERAOT, 02X OREEEN] 0004,
5002, 250&, 126FXICHUIEMMBTEOLA I DHBERAEL, 250KL LT, 8FEAL L
IKiE5E, BFEIKEELZCLAIMVBET I st EBELTHAS.

AHETIZL A T25.5601, 000X 5. 01D500AKK 3, EUBICKELETEOEDNS
JERBACEEST S I EVBEINL. JOLIUFHRETEI LBOEEENHNST 20
KHE-T, TRICEETAAIEIL, BEREOIEROBEAERILFLLE->TTF
BOENMSHEEL, FFZ—EBOLAIREEF-RBDEEZLNS. ERLATICED
LZHEEOHBRESLDE, 1,000ERIIL 9% EFEIEL, ROTHORXAT. 2%, 2604
RiZ3. 3% DTN TH 7. Liedi>T, VI TIEHLATL LIS ETHEDAR
RENEEICALD ESHREINS. BLUAIK, LAIWLITTEOMNBEEIZL2%THD,
FEALS (1984) D3 Y IOHVEBRERRBAZLERIBELTNEIENGER B L,
LAIT4LTERENBAZHREEEZIONS. LN -T, RENEPAEFEKL &L ER
L7y v ‘A0 OFBELATREMIA D8 CEHF,1989) KON ELSBEELEE
Zohb.

WICLA T ERAEBORKICOVTRIETS. GEU8ORT FUT, MEERRL
ATITHBAILTHRTZIEEHLMILTLS. HES (1976) Ickhid, BAROHM
HpER, FK, P, EETRELENEE, 10~25t/ha - SFOBEHTH 52, HHK
DAFHRPERILEBKTIII~25t/ha - FTH-TtWEL TS, EBITO>0THS
E, YrITR, /DS (1990) DIEAM. 266 KK ‘3L (UXLOImfEZR) OMEEER
FEEE RS (ERLOSTHO OFHHs], 396ke/10al W& LT 5. 7 Ko TIAER(1986)



%, MAEEROFHIZL, 045. 2ke/10aT, BERL 713, 4kg/10aTH - 72 EHE LT 5.
BOEICHIS10FEEM. 26 HEARR 30 (3.6x2mEz) OMLEERI, YFERX
32, 416. 6kg/10a, FBIELXIZ1, 959. 2keg/10aT, FHT 5 &2, 188. 9kg/10aTH Y, /hith 5

(w%)mﬁ%QLW%?%b,HE6UW®®X¥H¢#&E%M&&H@EEKEb
ETH5. RIS, MAEEEOHMMICEFROENLAL (B 1986) v oEET L E, B
BETHONIZLA I DOFHZ3 80T, /Niths (19300 DIFAM. 265 KK 3.U° (4X1.5
MEZ) ORERERELOHEINILIBEOLAIEERKE(RNES. T74bb, Fors
hey 5 (19700, /it 5(1990), EE S (19D DOWMEITHNT, FNEOMAEERENE N - T2
BEROVEDELTLATIWMNES (190 DOHELA T LD LIESEODHEEZLLNS.
T, BIELAFABEBIIHMAERELAIOKENS, ThoDBFREFHESTRICKEL
7. Thick s s, MEERILA NG RICO>NTZREBBEEZHTHML, LA
I DRI O>NTHEHMTBERITE -7, Uicdt->T, ARBENLBEANS A MEESR
B, BHLT, EREZIHETIEICI->THML, 3t/10aBENRKRT, TDO&LEDL
ALISLSEBETHELEELOND.

LU, RMBETE, BMEREZEEZNTLIENEHNTHLDT, MLERSE
WPd TR, RENOSEERZED, RIEYLIAEMPL, FORVRHE
DEOREXLEETILENSHS. TRBEREHEITOVLTIE, BFESU90, #WHFE S
(192D ERH Y, REKERLEEEZ, BNWEHOREEZEETLHITZ, HBRE
ELTA~NRULDZABNLETHEERE LTS, BREEREMNEIIOVTHE,
ZROBANPLZZEHEMES, FEREENS EVIHE GrlE 199 50, KiF
(1982) FEMOUNBRTHEEINSD ) VIR EEHOFTHRELE LUXTEEHK{ANE
WOTHEBNBEOEREL TS, FHBRTEIBPIIHEERE(TEDIT, FEIZL
COMIREIT->TVS LEIZ, BMITRELTHWEDT, Hf, REMESOL2E0NITEL,
REMHEOHMNEEICH LY, FETOHMBENMETTSII>NT, RERE, &
R, REeRETL, VyIRSESHMUL. 42, HMREN~20%UTORER
BEN2%UTT, HEBHAWUT EMEPBIRICIEN>T. £, FIETLERLL
EBD, HNBENINUTOMERNICHEREZEEDENDOREDN I ENOHE
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AThH, WEBHARELLET L OICGHMNBEEN20%ULLEEZEL SN,

BFE-EBULOREEFLET 0D, REGEFOERNLETHS. HHREL
TEFEREIZOOTRES (1990) &, REMIEFZEKT S57cHITITHAHFEDL0%LU L
DRABPHETHEERELTVE. ARBRTE, HHRBENI0%LT TRIEFEERE
MIBBUTIZE - 1e 2 ENSTAEIRFLHERT B 72010, 0% 2 EOHMRENLE
EEZLNS. LU, HBERENZIEEREEDFHKEINMET T 5 EOHE Uhith,
1990) 2% b, REBRTHIEEIMES THIEFHRBLE N > 72 DF, WY I0FRE
PPERBENRVRN -l EIZED, HEREOHENRBOTHEL, EOZAEBEOZDD
HEBLIZI A letchEEZ OGNS, Lich->T, REJECAEFERD S A THRIE
IRABUTAHMBEIIN%EEEEZON, TOKRDOLATR2.8~3.0£715.

D IDRBEL A TIZDOWT, /Mhitls (1984) BREREDEA -7 bDEEET S
BITIH2~LHPBNELTVS. Fio, HBoUBNRY a2 IiAvT, RBRLAI
PELBBIZONTHMNT S, LAIW6TOEZIIRAMEELD, THU LIS &R
DPUERELTVS. EERTE, YEFETRLAIVLLIETRALESIONTRER
8t/10afRBE & B 1 » 7o, EBERKIEIL A I A2 38 kicts s &, IREH6t/10af2E TLE
&L, ZOEHIT, RERNENSARY Y ITOKRBEL A [1E, YFENLIBET,
FRERII2LIBELLGD, BEEICIOWHOMNIBENNSEONT

YFEFEXOKEL A I BB OORMIANLTT, HREZESEKCH-ICREL, EZFIC
BREHETABRLLZD, FIENREROLIICHEILT, EBEZH—ICoHIELCYD
EEZSLNS. ThiTH LT, EBERTRAEXEETSHISIBES TSI, Bl
SHEEBEO~T0BTIEDTTIIER ST, BELSFEEUTZVDOLATREL (RS
ThH, THEELOOLATRES R -TLEHIEEZONS. UEDI ENS, YF
WoREL A TREREL DY ShCH . IBEEEL 55, ORTRBBOT K7,
NHDOFOHEEEIFZIT-HL, ML TEMTREIETIEEALEINS.

UEDZ &S, YFEFRERVFPEBRERLIHOPNENEZ, REMEANMENDEI, YFE
ROV T THELEAEEEIEL, RELAI 2B TIIENTELLHEELDS
hs.
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MAEEE (kg)

3, 000 W

2,500

2,000

1,500 | y = —-62.2x* + 958x ~ 520
R = 0.981

1, 000

500

LA
FOME Vo ‘50T DLAT &MAEEROBE
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N
NN

FUE  VEPRREBOLOTRVERE S0 B DEREROUE

LBETE, NI <Ch, BRDPRFIREZLET S0, LEFZIHRPEHT
DEITHNNEEICEZ OBREZEPLTHE. L UESE, RMBETRRFEINE
DFBEEEDIT, BAPREKTOEHAVEEZ > TE 0, F@EEENEGL, B2TH
BRMEETIIRTENRDONTLE. BETODRATOEDOHEREFERA LY &~
TOERER, Aok s, S ORELT SOERITE, 2ol LORWENLE
Aaicw, RENMECERI ES. Tt LT, YEEIHENInEKLS, §XTOD
FEBR S InBEEORMIA THEDOTHH6THIDT, BAPREFTHREIT LIS RHEI
EENTE A, ) VITOMEEERITOVTIE, ER (1993) e ha Fods LU
TEREELROEZIBUICHEND B, YFREEREZLB LI DORAHIOHN
W FETRIFEE XL EAVT, YEREEEREXICE U SFXEROENZE LBRR
L.

B HEBIUHE

e OMER, 19928 I9FEEM. 26PHEAHE 3.U OYFEREEREBROFP
MoxhnThUMZaE L, BRERESBREDIADOKAETIT-2. ZREIHHATIDLH
0B ICRET, ROTVRIZIZIRTOMITIT - 7o, HREZSHCH I, BRARGEET
HOROOEIIEL ) B IRIICHIBR U/, BENFZ6A128 1TV, HIX2ESE (/MER
W) ALK IWEEILALRBIITY, Eo—VEOREBERIC—HRELF 7D
B, PUAEADD IS ZAF v 7 AT FICB LI . B - BAEIZ1993F2H2TA D
RBICEEEHTIT, YFREX TRAKCEEEZMICHEIIRR L. 10aX7) OB EER
RIS ) OFEIC, MATTAMOINEELZTRLCTEE L. SBHOMFEEITE, Y
FRXDE X0.8n, FREXIZ0.8& 1. 8nDKFk THRMDOIREDOMIIEZENENMERL
7z,

EFH, ZHIHBIOCRBEORER, YFER, T8BEE S FERMOBEITHR
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U @B D0 TIT - 72, Wi, EEHEE JUOBESAEES ERE 0P s FHKg
MMERATHEIREICHELTHELK.

w2l & R
1. StRBOEH LIXERO LK

BREOROPAE, BFRLIVOCNRERXREZTHEEIIODOTRLICONEURTH 5.
YFERXOHE MDY ZMIZHEIILTHE7DIInTH - 1o, EREROBMHIZETA
ERFIZINTH > 72, FWMPMOTHERLATIA nTH . Y FRROBME 5 A EH
RII6H & IZIZREEMETHE > T e, ERERIURBREOEBNSEOTO. 182
7o) OIEFBIRY FHEVINFTERBR L OL 4EH L, SHIKLYFHRLI 148 L
ERERL DL 2EZh - 7o, WHERBIIY FZEX6MEFERERX L D] 26458 <, 10
af 7t D DIRE DY FRXNG, [Tdkg L EBRERX L D L MEB D o 7o EHNT B & IVERH AN
—HUBCORBETFETTERN S-S TH 5.

2. HfeREEMO LB

YFHRR OB EFRBBEROLH I, F20.mOMILERHOTIT» 1A, R
ERTRHEORDO LI L. SR OMNSLETH - 2. £, YERERIZIZIZHEZHE
THE->TWA7c®), FEEMPEO TN ST-> 72, FRIEXR TEIMIIHOEHT-ZMNS
frotc.

BURBBHEEOEONZREMEFRIIRITEREAILDTHS. 10a/zh D%
BEFREZY FEXNTHR64 T, EREREIFTAUTH -7, HEFH I TRYF
EX0.68T, EBREXD0.IBIDBSMEN . W0aX/ch OFRERIZY FERX
EERERTHOMMZIED SN -, ITEFHH TRY EZHX 6. 58 & E#
X & D2UBEI - 1.

RIT, BT, WHBITTARKEICRIZTHEBIIDNTRLIEOPELETH S,
10aX7: h OLETFRIE, YFEFERPIEBETEREREIDL UEEDL - 7205, R4
DTIRIBEAEENE -7z, Fi, W0aX7c ) ONERHARBY ZERNERER LI DI
EED-T2W, 1RY7D TR, YERRWL2WEEREXRIOBELMIEI T, X5
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W, TAEKRRRY FEENTIRM2S) TEREX XD L EED - 2.
3. EMOERRMO LB

YFRREEREXOFEMOESMEEFME, B WA ECWRBL E OB TRE @
DEHRELBEE T HERLEMTBMAESE, REDEAGH L EXRAERTBOMEREIC
SFTEWRISA LU, 1022470 ) DL F @MY FRR445. 6B H TEREX L 0 T5.
AR - 70, 2FEERHICHD 3BT EBHEEIY FER, EREXE HIOKEE
EEC, FRORMAZ SO T, BHETHET L, HHHBNEZRIY FZERY
429. SR TERER L D 1. 25 R > 122, AGRFBNEXERERY ZEX, EREXLE
LI BRATRICTH o 7c. BEEDOPTRERTERIROELS, ROTIWHERE X
B RRBIVBETAEDIRATH - 72,

WEItY ) OMEFBIEEFMICOVTAS &, SFEERER, YFRERNT2. IR
TEREX X D10%8 <, HMFBHEETRYFRERIERBR L D9%, HEY @HFE
ETRURED >, BEEDI BEE - AR ELEBRAE - FIHFEIYEZRRNE
MDofedl, TOMOEXZERERNEN - 7.
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HAE PEABOETRER . TRFHE B OER (1992)

B ¥ B 5F LAI JEHEH EnZENhE IS HE S R &
ERER (1424) e ED (8% ABb4)  (10a)

m % ¥ t54 1 kg ke

YFIEY 3.00£0.02% 96.1+2.6 3.09+0.17 300.0+51.4° 147.5+11.6 136.4+7.4 44.4+92.7 6, 174
FEIEY 3.4540.08 75 9+2.3 2.95%0.16 219.0+24.1 125.1+ 6.8 109.0+8.1 33.3%+3.5 4,629

* P L e |
Y QMEAM. 26 R IAAM 3L

AKX BEGEOFONIEAEM. 6 AR 3L DOZH - KRR
KRR (1992

Bk e (10m) R RY
(10a%)  (17E3FH) (10a2y)  (17EFY)

hr:min sec hr:min sec
YFIE 7:56+0:50% 0.6+0.1 T5:46 %= 9:46 6.5+0.6
F®RE  7:22+0.41 0.9=0.1 72:05*+11:15 B8.5=0.7

PRI+ fRRERE
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BRK BBIEDBOHIFELEM. 26 PRIAAR 2L D LT - IUHE - A EIFE
RIS R (1992)

B SR IHE IR I TAER
(10a2)  (1HH) (10ax)  (152) (10a24)

hr:min sec hr:min sec hr:min
Y FIE 116:47+6:41% 21+0.9 48:36+3:42  9.24+0.2 79:32+8:01
TR 105:24+6:33 22+1.3 43:49+3:41 11.0+1.1 49:25+4:05

b iR

B8R BEIEDBODYEEM. 26 PRIEAR (3L DAERY D73 (RN RT3 548 (1992)

G E A WA 1t X4 72 D) D SE4F R 25 Y

{EZEIHH Y FE FjE Y FIE FE
h h h h

BGRB8 . AR 79.5 49.1 12.9 10. 6

HELAE - F5 16.2 4.0 2.6 0.9

28 - R 96. 8 87.2 15.7 18. 8

LSS - PR 140. 4 127.1 22.7 27.5
s g %9 810 5.7 188

INE 429. 8 354.4 69. 7 76. 5

PRI BAOPELE ok - s 8.1 8. 1 1.3 L7

HGIE DAt 2.2 2.2 0.4 0.5
s 11— 5.5 0.9 L2
e e I T 5.8 58T 26 Taq
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®3W £ XK

EBRERZEETATHIDS, HMEERENEIES I LEBHTERTHS. L
MU, &8 (1982) MIEFLIcXH I, HEATR, RYIRH T A%, ABELEEFT
BRSOy, BREREEENWRENSS. i, DREO L ITHHEHL
BOBAITRIMAEREZEDE I EOEETHS. 0y, REOMERELESIN
DHREIL X HIT, BRAYHELEL, PORLENORENDFEENENHDOT, LD
DEBEZEREORVLONEENS.

EM OB ICIZL B AR T, ERMELT, MASZ TR END LY, EMF(1973) E3
LA TOROGE EERAELTISEWEARMASTEEROY Y2 IA VREIREITS
NEEF@MEEEREALBELTVLS. Zhitihid, BRI TTE, HWEMPIZ, RE
AEROMMEFEROERMPLETH LD, WENBRRKELIHMESFHHERIIEN T
HBHELTWAS.

Livl, F@4mEns i scnicid, BEAEERBOBEEENTES L) KHE
RIBRAN20ER E E N ZERMAL T KO, MRS A REENBEBED D, WEIMES
EEHENBEORREDELSH LV EHRE LTS, —F, ML TE, LEARPEMLL
MTERNY, BERNOEEBRBOETE2EH, EEEMEOTHOTIIENTES.
20k, FERAOEBEEZHOEREZS T3 LENEL, MWESHEREH100% TH
RREEBZIENTES. YEFER@EARMLZ THELTAEDOT, RE-FXTF LY~
DL BEEBROBEETEITTAIENTE, MARITOEREBX LD I #EER L
THIAEBEWRE EDITHD DL I ENVRRICNS.

KiT, BBMOEBEEFTMICOOTERT S, BE (1982) iITkid, RMBHEIL, K
MPEPEEBT 2 EHM T HEERY D OF@FHNRNIETTEL, BEEAE,
B, REBLEEFIEELTHREEZETIRERZ LY, BOTHEBALLBOONFEHTHS
ELTA. X512, BE (19823 R OIEREBRE P EH AL &ONBIFBIIEE L
LA EERE @O Y, HEFBETIEAEZPCHREEOHMIBHIMELELIIFBELTLS.
FHEITBOTH OB U THEEE S THI. TOREE, REF@BHFERR
FBEAEPBBALIH, BRLINTVLS), 2FBFHICEH 3863 YFEX, £
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BEXESDOTMBEEICT EN -7, THICH LT, HBHFTHHNEZZIEFICRS,
YFER, EREREBICHBEELIZLAEOMERBZED T, Lt -T, R#
BB BT A HBMAEEREOE LITE, BHFEBHEROANMEEZRMSBTNETE AL
EEZoNAB.

YFHXEERERICE T 2 EMGBOEELERERIIOVTAS E, ZH, #HRQ
EDEREFMIBIEEEORERBICENIVERET S L, FEZIHEHIIBREHEMEXD
OBHERICL-> THEINEEELONE. ALZRBIIODVWTASLE, EREXDIMEE
FRZ0.8~1. SmDMERNT, MXDRZWEDOPICANTED, {LIXEZHL, BHT
BETEE0SHELS DETIYD, BHERISE(LS. JAMLT, YFERGHE
PEHE THERMBASMBEN 29, 1FEAEOEENM EF 2 EEX0. 8o EOKWOBINLTST
FIIENTEEDTHBHEHENELTEDL. J0LHIT, YEERIERERITH~N, B
SOBHPEIVBRIBEODHEETOBYHERIEEEZI 6N, THhEhOEEIIET S
Fr2Ed TG, Led-T, YFERBRFENZHIZHM0DST, TEF YD O
ZROHREFRSAECKED, 0ad ) TRENTHM->TbDEZEZLoNS. HERHD
ZHRPHREEEAROBM TIRBRY ) ORBRY FEXRERER LD -1k,
ZHRMLT, IRV OEBHIBRHBYFER LERERTYHS M ZEZRBD SNE N
-7, EOBHEZ, RYE70)OEXRFHIZHPHEREELURTROICY, 2FEERH
OAIRED S BHREOLEMEL, TOENRNI oD EZEAONS. IHE
FEIXOOTHIFMAS7K2 6, FRER TR, MELBOREEZEMT S00HITiE, ML
DREMEDPICANSY, TOEEITHILDEMNREIL YT, BHEFOIZDEDLE
DNTBHIENHSD. THIZHLT, YFERTRHEOTHrSNMT 50T, HEDOF
TICPRBTESLE0HIFEARHS.

BARMEHERR, BB OEMAIEHRD T, EOHEYI0HEL, £LT, BARE
DHRELDZKETHBHL, EPHTY L LI BELRDET 2, FicHl, B,
BARDIODDOERICHBTES (S, 1983) . YFEX OMEEIIIH Yz h#HdiEk &
ERERXICH~NWUELC, TOLIZTEAEERRICAEPREZRBICER LZTHERES
RDT, ERERLIDBAEFEEFHEIELSLS. UL, TAEREEDOVBRVELSE
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KITONBDT, BREMNRBIS 0, RHMEAEICKEEE LTI EEPTL.

ERRAEEREMAERAEMS (BMOKEARI R 1992) T&hiE, #RZHMD10a
LYz OFEBOMEERME, RLED ‘v2XAhy VA TTUFT R T 882K, B
RO ‘T o 4508R], WIBUR D CEBE 364K, WO EHE LT3
MEEEL->THED, D ITREHFROFEE HOH5H' L450KMHE, HE ‘3L 2364
BHTHS. FMEIHITFAYFEROELERIZ446FET, FTREXOINEHLO E
<, BRED ‘“+iitie FUPRBFED D25 EBIFRKTH-72. LML, EE
WOBHEMNEY ) OEENETHS. NEILY ) OL/EEWRIE, YEERXHT2.3
KHET EBREXIHI0%HL, BARELYDOFBAERRYFERSE I &IKE
5.

BICAHImMRA 572513, RWOFKMETBILIERORRIL, FEFORKEITL-> TKE
WKERNLS., THROLEENROERELBOEXEEFTREULOME NS 50RBE LT
ETRNED. EHI0IBEIOYFEREEREREZLKT S &, YFEFERBERERXIC
HAREFEOENTRNIT L, DOHEDERPEODTAESTHS. ERBRITILENT
e, TARIKELTOMEORELZY, WREEELEOHEIEL L, BRET RN
PWELAZDPLETHS., THICHELT, YFRERIHENTFERN TH 5725, fOR
BOMBMEETENEMELELUTITASE,S, HEOKRWEEETHHMICEST TS
ERCHBHNARICTES. 0D, YERERRIESRER L O REERMELOREEN
ERBEICZZONS. i, ABIKBILIEREXOBER, YEEXEFEFIIR Y
MITTEELUTHA72H3. 40 TH - s, Bt VTR T4 EPEBTHE05,
EROBHHEMIISITEALEEZIOoNS. JOIEEZRTHLE, FHREOMFEER
MRYFELDESITEL LB LAKL.

UEDESI1T, YFRER, bRET-HRITOhTHS2ERELOBMNEY/ZDIZE
AWM BNEROREE R, FUHAEEREN LTI ENTELIRBIEENITLE
MNTZ3B.
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#UE ROAE

MY TIBOL IR RINF—Z2MI IENTESEELEIATIR, RIdb I EHHE
DL BIENTES. UL, BRRICBULIWHEEENGANELZHEMBER, RS
NIKDZRNF -2 TEBIETEHRICRT S LRI, HxDENRIDBEITLERZY
5EIUHEEZD-7HDTHS (Monsin, 1953) . RBEIZIZBOTHRETH HM,
HERICBYAREEER, ABENFOICNEIIEEZTMRICEREENHE LTS, £
D1, RHOBEIHEA LHE R YD OREREENNEL, LOEHORER~DH
BENENI LM, BEICG—EBULOANYE LI TELENRSS. £IT,
DOEEBRZFM L) v IREICE T 20RO ENFIE EWBMROMEZ K231t
MTHEELT, YERICKRE U72RKEBIC L2 BIKMIBEOY ZRMBH KR L.

SRR S A BE D Bl AR BE AR (RMOKEER REHEREE, 1995) ITdhid, SRHMDFH
IREZ, VTN, 080ke, A2, 090kg, 7 K%L, 110kg, EEDL 4T0keTHB. —
., BERBZROaX7:h O HERER, VT AU &Fvo ‘A 4t 7K
VD T3 xT M5t TEEOD HAKAL PUBEEODIhTVS. ZORFEEE
CYHEEENOA D E, RMOAENZAEKREL LTONETIEAL, BWELLTOF
MNERTHS. ERWOHBERNBEIIREOEMEBELFE Uc10a2/c h OREEMEIZ, V)
v I560kg, 2 N440kg, T K A%270kg, EEHN260kgE LD, VTN RIEL. L
AU, VTR ERERIREIIHBEINIHATE, oKL TOMBEN210HEEL S
Y?120~150H, 7 Ko D90~1008, TEDI~I1208 LENTRLEL. £IT, BE
FHE BRI TR U IB S OREZWMEENEFNELTHBE, Y T2 67k
g FUM2.93kg, T RKrA82.45kg, EEN 26kgTH Y, F Ao EbE. KBED
YFEXOWEIZIFEATSE. 9t/10ak7 b, 1AM DOREGEMAEN T4 63keL 2D,
HMORBMOEBRET L2 DL DRI TR, ERELIVEVESE SN, YFEROAE
ERVBO TH NI ENPOMIE - RIZ, REDBESOTS, IRETRYERERKLE
EREXTENBDOSNUEN>72HDD, REBERIOTNOEDYFREROAINEL,

116 -



RICTHEEUBEREICEN » 7. £/, ABREORVYFREXOREIHE, FEE HENO
ZEMMRH -, TOLHIC, YERBIEREMIL, SREREESNETS I
ERTE .

CNZEEMEEOHN KT S ERDL IS, RENEZRALHMEHYCH O
MAEBERENOFBREICL->THEEINS (FE, 1986). REMoMitEsg3, 7 Fv
TIIEE (1986) 2%, FRIMi R (3652. 3~1, T13. 4kg/10a T T, 045kg/10aTH - 72
EL, TR FUTR/AERS (1983) A%, T45.3~1, 419. 1kg/10aT¥EH1, 053ke/
WabkZotc EME LTS, e, 4 F V7 TR #WHF—7 4" B 561~1, 865ke/
10a (BE&, 1986) , ‘E3EM' T1, 015~1,225kg/10a (A& 5, 198%a) , EED "'HRE’
13916keg/10a (EHES, 1983) L EDHENH L. IS DEICHNXFTHEOHMAEERIY
FRX 32, 416. 6kg/10a, FBRIERX D1, 959. 2ke/10a THRIFE WA S MIZH N - 12,

YFHROHAEBRNZ B> ERERITTS. /Hitho (19902 &hiT, RERICEY
HZEREY L IMOMAEEEIIFY LTI, 396ke/10aT, ZDOEEXDOL AL DHEEMIZ2.0
THY, FHOMMEEENHOORLA IXRVHEEZ OGNS, LML, /D5 (199
ODOMAEEBLLA I MEENI EEZBETNE, BMORBICHXTHENEFLZS. 0
LIHIRKABE, )V TRIEINNYTOHD, VoI THEIRENBLETHEOTHBR D),
EHMEEANRENELELONS.

RiT, YREREERBOLABENMIENMEULRERIIOWTEETS. ) I HhOfEY
ERRRICHIAERBILA LICHA LKL, Lieh-T, BItHAEERZZ LED EThE,
LAIZEDNEIDITHEY, BIELLERERMENMEC L7120, BRVELR
5. 37bL, AnEREAEZHRELTEBRTSIENTEZLIRELA [ BNFEETS.
YFERRIEBPFETHEAZEZE > T A1), EBBICH~N, BBELAIZEHLTEZ
ERTEZBILENYFHOHAERETRTC LUTVWAEERTHS. 361X, LEFE@MHED
BEPBROCEREEOHENFIZEYHLEENRZ L, YEERIEBREXITI~N, FH¥k
MESELS, MY FITEREESZ O, EEHENIBEPICERI N, SEEENE
{EobDEEILNS.

REANDHWMBIZDONTHABE, TFVDOREADHERIT, FIHT26. 7% T, K&



48.9% THH (FHE, 1986) , F v TIRIEAEMNI2 9% T, EAERIZ2L.6%THD
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Summary

Recently, the apple cultivation with some dwarfing rootstocks has been increasing
in the Chugoku district of Japan . In the usual training system(Central leader system),
tree grows higher than 4m and wider than 3m at the base to take the less than 20%
light penetration into the interior of tree. Therefore, the central leader system has
many problems of low yield, poor fruit quality, low efficiency in orchard management
and so on, which accounts for unstable apple cultivation in temperate area of Japan.

Characteristics and advantages of the Y-trellis system with ‘Fuji = apple trees
on M.26/ Marubakaido(Malus prunifolia var.iingo Asami) were studied to prove the

superiorty of the Y-trellis system in the temperate area.

1.Tree form and trellis structure supporting trees of the Y-trellis system

The tree spacing, tree form and the Y-shaped supporting trellis of * Fuji " apple
trees on M.26/Marubakaido trained to a Y-trellis system were studied.

1) The Y-trellis system was planted at 3.6 X 2m (1,389trees/ha) with a north-south
TOWS.

2) The Y-trellis system had a continuous inclined plane canopy at the angle of 50

above the horizontal with a 60-cm long trunk. 20 lateral branches trained for each
side of the Y-trellis were distributed in a rectangular arrangement. The tree height was
3.0m.

3) The Y-shaped supporting trellis with netting culture was devised.

2.Comparison of yields and fruit quality between ‘ Fuji ' apple trees trained to a

Y -trellis system and a central leader system.

- 133 -



The yields and fruit quality of ‘Fuji = apple trees on the M.26 interacted trained
to a Y-trellis system were compared with those from a central leader system. The
experiment continued until the trees were 10-year-old.

1) The trees in the Y-trellis system consistently yielded more fruits annually than
did those trained to a central leader system; the former produced 6.9t/10a, 1.2 times
more than did the latter in the final experimental season.

2) No significant difference in fruit weight was observed between two training
systems, but the fruit color was superior to and soluble solids content (brix) was
higher in fruits harvested from the Y-trellis system than from the central leader trees.

3) The crown density of 10-yr-old trees trained to the Y-trellis system reached 98%,
whereas that of the central leader trees attained only 81%; the maximum leaf area
indices(LAI/ land area) were almost the same, about 3.8 in both training systems, and
the maximum LAI / tree crown area of the Y-trellis was 4.5, 1.2 times higher than
that of the central leader .

4) From above results, it seems possible to assume that the superior yield and fruit
quality obtained in the Y-trellis is due to its higher crown density as well as flattter

foliage.

3.Comparison of dry matter production and assimilate partitioning between ° Fuji
apple trees trained to the Y-trellis system and the central leader system.
The dry matter production and assimilate partitioning ratio(APR) in each organ of
"Fuji = apple trees on M.26/Marubakaido trained to a Y-trellis system were
compared with those trained to a central leader to make clear the reason of superiority
of trees trained to the Y-trellis in yield.

1) No significant differences in current shoot length, shoot number, and leaf area
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index(LAI) were found between trees trained to the two training systems. The yield of
the Y-trellis trained trees was 6,945kg/10a, which is 22% higher than that of the
central leader trained trees.

2) The dry matter production and the fruit dry weight of the Y-trellis trees was
2,417kg/10a and 1,198kg/10a, and 23% and 43% heavier than those of the central
leader trees, respectively. The APR into fruit was 49.5% in the Y-trellis trees and
43.1% in the central leader trees . The APR into the current shoot and older wood in
the Y-trellis trees were lower than those in the central leader trees.

3) There were significant positive correlations between the dry matter production
and the current shoot length, LAI, and yield. The APR into fruit was positively
correlated with the crown density, whereas it was negatively correlated with current
shoot and older wood .

4) Tt can be concluded that more efficient dry matter production and higher
assimilate partitioning ratio into fruit of the Y-trellis trained trees gave rise to the

superior yield over the central leader trees.

4.Seasonal change of dry matter production in * Fuji * apple trees

1) Seasonal change of fruit growth
The seasonal change of fruit growth of 8-year-old ‘Fuji ' apple trees on M.26/
Marubakaido was investigated.

(1) The seasonal growth curves of the length and the diameter in * Fuji = apple
fruit showed a double- growth pattemn.

(2) The dry matter percentage of the fruit was 23% in Apr.22 of flowering period,
highest throughout the growing season, and then decreased rapidly until May.29,

increased gradually from May.29 to Aug.19, after that, decreased slowly until Sept.19,
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and increased again from Sept.19 to Oct.24 at harvesting time.
(3) The increasing rate in dry weight of fruit was low from the flowering time to
mid-June, and relatively high from mid-June to early October, and subsequently

highest from early October to the harvesting time.

2) Seasonal change of dry matter production in young apple trees

The seasonal change of growth and dry matter production of 4-year-old ‘ Fuji’
apple trees on M.9/Marubakaido in a pot of drum cut into halves were investigated.

(1) The leaf area per tree increased very rapidly from April 4 at the leafing time to
July 1, and decreased gradually until Oct21 at the harvesting time, after that,
decreased rapidly in consequence of the defoliation.

(2) The dry matter percentage(DMP) of fruit increased gradually from May 25 to
the harvesting time. DMP of both leaf and current shoot increased from May 25 to
Sept.19. DMP of old shoot decreased from the beginning of the growing period to
May 25, and subsequently increased gradually, restored to the percentage of the
beginning time at Sept.19. DMP of old root decreased from the beginning of the
growing period to May 25, and subsequently increased gradually until defoliation
time.

(3) The increase of dry matter production showed a double-sigmoidal growth
pattem. The dry matter production of fruit increased rapidly from Aug.8 to the
harvesting time. That of leaf increased rapidly from early April to Jun.l1 (the first
growth period). That of shoot increased rapidly from early April to Aug.6. That of old
shoot and old root decreased until May 25,and subsequently increased gradually until
Oct.21. That of new root increased from early April to Aug.6.

(4) Net assimilation rate (NAR) increased as the growth period proceeded from
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Apr.4 until Aug6, and decreased from Aug6 to Sept.16, and increased again from

Sept.16 to Nov. 21 (harvesting time), subsequently decreased until defoliation time.

5.Seasonal changes of leaf area and current shoot and comparison of those between
Fuji' apple trees trained to the Y-trellis system and the central leader system.

The characteristics of leaf area and current shoot in ‘Fuji = apple trees were
investigated, and those of ‘Fuji ' apple trees trained to a Y-trellis system were
compared with those trained to a central leader system.

1)The relationship between current shoot length and leaf area was represented by a
single regression, while current shoot length and shoot dry weight was represented by
a quadratic regression.

2)The leaf area of spur began to increase simultaneously in early April, and ceased
in early May. The leaves on the vegetative shoots increased gradually from the base
of shoot, and ceased in mid-June.

3)The periods that the leaves on different shoot reached their maximum areas were
as follows : early June for 3cm long shoot, and the end of June for 21cm long and
39cm long shoot, and early September for 62cm , 114cm long shoot, respectively.

4) The current shoot number in the Y-trellis system was more than that of the
central leader system, and the average shoot length tended to be shorter in the
Y-trellis than that of the central leader. Especially, the number of spur (less than
10cm) of the Y-trellis was more than that of the central leader annually.

5) LAI per tree increased rapidly from May to June, and kept constant from late
July to the end of the season. The enlargement of leaf area in the Y-trellis was

completed earlier.
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6.Comparison in light condition, fruit quality and photosynthetic rate between
Fuji’ apple trees trained to a Y-trellis system and a central leader system.

The light condition, fruit quality and photosynthetic rate of ‘Fuji = apple trees
on the M.26 interstock trained to a Y-trellis system were compared with those trained
to a central leader system in order to make clear the superiority of the Y-trellis system
in the yield and fruit quality .

1) The foliar canopy in the Y-trellis was V-shaped, the leaves covered evenly the
ground surface area; whereas, the canopy of the central leader tree was cylindrical and
the leaves were concentrated around the trunk.

2) The survey blocks (foliar zones) with more than 20% relative illuminance were
evenly distributed over the entire canopy in the Y-trellis, whereas those of the central
leader tree were concentrated in the periphery of the canopy; hence, the canopy of the
Y-trellis was superior to that of the central leader for light interception.

3) Percentage of soluble solids content in the fruit from the Y-trellis was higher
than that harvesied from the central leader tree. The brix of fruit exposed to
relatively intensive illumination tended to be higher than those growing in the shade.

4) There was a significant positive correlation between PPFD(photosynthetic photon
flux density) and photosynthetic rate.

5) It can be concluded that, in spite of the smaller leaf area index(LAl), the higher

photosynthetic rates on trees trained to the Y-trellis give rise to a superior yield.

7.0ptimum leaf area index in *‘ Fuji * apple trees
1)The relation between LAI and dry matter production
The relation between LAI and dry matter production was investigated on 5-year-old

“Fuji ' apple trees on the M.9 interstock trained to the central leader system. The
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trees were planted with three spacings of 1 X lm( 1,000 trees/10a), 1.4 X
1.4m(500trees /10a) and 2 X 2m(250 trees/10a).

(1) LAI of the apple tree was 5.56 on 1,000 trees/10a, was 5.01 on 500trees/10a,
and was 2.34 on 250trees/10a, respectively.

(2) The yield and dry matter production per tree were inversely proportional to the
planting density and those per unit land area were directly proportional to the planting
density.

(3) The higher planting density was, the lower fresh fruit weight and soluble solid
content were.

(4)The maximum dry matter production was 2,970kg/10a, and LAI was 5.56.

2) The relation between LAI and fruit quality

The relation between LAI and fruit quality of 4-year-old ' Fuji = apple trees on
the M.9 interstock trained to the central leader system was investigated.

(1) The relative illuminance decreased as accumulative LAI was higher, and was
20% as accumulative LAI was 2.8.

(2) The percentage of red color, color index and soluble solid content of fruits
decreased as the relative illuminance declined, especially decreased extremely as the
relative illuminance was less than 15 ~ 20%.

(3) The percentage of flower-bud formation decreased with the decline of relative
illuminance, it was less than 35% when the relative illuminance was less than 10%.

(4) In order to produce the fruit with good quality, it was required that the relative

illuminance was 15 ~ 20%, and LAI was 2.8 ~ 3.0.

3) The relations among crown density, LAI and yield

- 139 -



The relations among crown density,LAl and yield of 3-tolC-year-old ° Fuji’
apple trees were investigated.

(1) The each crown density with a maximum yield was 100% and 80% in the
Y-trellis and central leader system, and LAI was 4.5 and 2.3 in the Y-trellis and
central leader system, respectively.

(2) The optimum L.AI for maximum yields with good fruit quality was 3 and 2.3,

respectively in the Y-trellis and central leader system.

8.Comparison of work efficiency between ‘ Fuji ' apple trees trained to Y-trellis
and central leader systems.

The work efficiency of ‘ Fuji * apple trees on ' Marubakaido * rootstock with
M.26 interstock trained to a Y-trellis system was compared with that trained to a
central leader system.

1) The bud and fruit numbers from trees trained to the Y-trellis system were more
than those from the central leader system. Especially, the yield in the Y-trellis system
was 6.2t/10a, 1.3 times as much as the central leader system.

2) The conventional work required special technique was about 96 % of all
working hours.

3) Working hours for the pollination, fruit thinning and harvest per yield in the
Y-trellis system were shorter than those of the central leader system.

4) The annual working hours in the Y-trellis system was 445.6, 1.2 times as long
as the central leader system. However, the annual working hours per yield in the
Y-trellis system was 10% shorter than that in central leader system, and the
productivity of labor per yield in the Y-trellis system was superior to that of the

central leader system.
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