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L mmasso| 10l 6o | 52| 03| 1o 007 1680 | 195 | 277 85
50 5.4 3.9 3.3 Q. 0.05 3.4 15.9 108 120
5 110 | 5.4 | 3.7 | 124 5 | 0.04 43 | 18.9 92 202
- _ | -
BE(AE)| 10 | 6.6 | 5.7 1 os 1.4 | 0.10 [191.2 | Z22.2 450 87
A 50 5.0 4.5 1.1 0.4 0.05 | - 7.9 19.0 248 134
110 5.9 4.6 | Q.5 0.9 0.06 | 5.5°1 12.9 244 | 117
: :
H E(BLED| 10} 6.0 | 5.4 0.4 1.6 | 0.08 | 223. 12.9 249 55
4 50 5.1 | 4.3 9.4 0.8 | 0.06 9.4 83 37
110 | 4.8 | 4.1 15.1 0.5 | 0.04 3.9 | 62 a8
wEm(BLEE)| 10 | 6.3 | 5.5 1.3 | 0.09 |129.3 | 12.9 128 61
' 50 | 6.0 | 4.7 a.5 | 0.03 8.9 124 20
110 | 5.4 | 4.0 5 0.4 | 0.04 | 1.9 51 52
‘ 0
o @ K| 10| 47 | 37 | 589 0.8 | 0.04 | 38.1 | 20.1 208 50
50 | 4.6 | 3.5 | 62.3 | 0 0.05 15.6 17.3 116 55
110 | 4.9 | 3.3 | 61.5 | 0.04 0.7 16.5 171 112
EZ(A+E): 10 | 5.6 | 4.2 3 0.8 | 0.07 | 23.3 | 16.8 113 133
- 50 | 5.4 | 4.0 0.5 | 0.06 7. 12.9 74 102
110 | 5.4 | 3.2 7 0.2 | 0.04 2.5 | 16.1 57 147
| _
a8 10 5.7 4.3 2.5 7 0.07 6.7 17.9 145 106
gﬂ; 50 { 5.6 | 4.3 2. 5 | 0.06 . 17.8 172 95
110 | 5.7 | 4.2 3.2 0 0.07 1.7 17.9 208 107
HF(BLE)| 10 | 4.6 | 4.0 17.1 B 0.05 18.1 10.5 36! a7
i 50 4.7 4.0 19.5 0.6 0.04 1.3 8. 33 38
110 4.6 4.CQ 1.7 Ot Q.04 1.2 B 25 39
| |
BEM(BEE)| 10 | 5.3 | 43 ) 119 1 0.07 | 46.0 ! 15.2-] 128 | 46
50 | s | 4.0 | 16.6 0.8 | 0.06 8 | 127 30 | 6z
110 | 5.2 | 4.0 5.2 0.5 | 0.0 2.2 8.3 2 \ 79
B12% TEHOBYHLBEESTFOHMER
o . i - " I
A% | EAK | PH |GEEABEADEP.O) K
* n
4 B ( 0~20cm) —0.700 —{.048 —0.037 —0,547 “ —0.106 |  0.254
# 4B ( 0~20cm) —0.822 —0.071 —0.156 —0.549 ‘ —0.138, 0.051
4 1 (20~80cm) 0.070 | 0.132 —0.558 —0.294 ‘ - 0.328
#i 8 (G0~80cm) 0.016 ] —0.457 —0.473 | - 0.345




S . BN o EE - N R Y Ky BB ORI BT SR 15

4 % 5

ERHESE T AFOMEC L » TIRP LU T EEFE RS, UHESD & TREFOF S HER
5 EE A BiEe WEOEEA LED B, B ERECE LWEERS ( RKDE
B, FETANESHS. it,m&mﬁ@b%?<&%auﬁﬁf@éawaiﬁm,m@xn&%am
HAREMoEFIANLTEESTVS %Aﬁgw

ASgTE, BoOLE RBREIR BIFOLIK, ESL D BELABEL TN, LI, w0
%h@@k#&ﬂf%é

Z3HA B, ﬁﬂmrrw5%@@%@»?%&L%?mg¢5ﬁﬁhowrﬁﬁb fHig ORI L
BoFERcEALTRY, RACHEREOREL S TWELIRELLND LR LTS, it.%h
ik, EARICRT S0 v ToANEEEY LR, B PIETIE ¢ S THERSHAEVZ LD T
wa, AEBRTIE, BOBREAHCRERSLET T VEELENRL BYEROTEC RN S VRE
Thol, Chit, HHEESLE LEHABEL TR TV 0T, $I0RO L5 KRS 1 m & TORE
Ao+BEoEEEkc B E vENE {, BROKESSEHE OB L TS LB BNS, Ll
A2 ORREHIC A S b HEORSEIRTERIC LB T 5 tEEAEL T, R, BOBEBESH ORI
B L W ER R h o R RBOEERE6EOL S, A, BELEL DBRL VREERG -7, 20
EEEBAE (ESRB) oA EETH Y, FHEEORVITE CROBEMNE -7, ZORFI, &
BN DO+ EOEEERNE LS L{EWEDICEOMESRHT ShTwaZ kb, MBHEL WY O HHRIR
BOSHEEHRLCEOMEER LTnse tEEan S, —F, BRRENPLCIE s BT
EREVNE, FEOBEEEMNRWEHIHOBHNERLZCL, BIU, REORAVEFTHEIZE
PHLT, FEKSFHMBELEIOLEILNE, ZO0L5KE, FERTRALESCEERCA G
AR, BESHOESIVBD LAEEEECRERES Y, TR EOBRLEERB LT IERS R ENR
BB LTwWadolk®Er LN,

bRoX s, BT FyETE BERACERL TIESOEENRS HR S 3, in,%l%
'@Diﬁﬂﬁ%,TEimEﬁf%ét CBRIRDELTHES, 361, FERANINIMDEILE
EAE, BHOBECL - TEREEHEETOEALZE PR EbTE0LEExhS, LitioT, B
MG EENCU S EAERCAR L S A (HEEELHB LY, HEBCR AT 2ES - E R
fTav, BioEROd LI ABEFELTAI I LAMLETES S,

%&M?b&ﬁﬁﬁ®$¥%%ﬁﬂﬂ%@%gémf5ﬁb ¥mﬂ%5mm@ﬁma<b«<mw%®
LEZLNS, xgaﬁmmu Tl (BYUTEL) OBRBEHE LB, BOokEHSh
i, RUBGHOBRESZELVWS, BroImoBHETHEASELTOAZ L2EBELTWE, 27, *
HEBROMEMCIFLAE HS5, 6MOoXEBREPLIZEFEIm, FTHEEmE, 11mofiEiciaisy
LT, ZHTRLT, MBRAOERREZALIZEFF2m, FThHA4me: §~7 moREEIz @R
BENTHMLCOE, Eiz, FR3ImM (77 2) 1L80%F < DEADH LTV, 0k 5, BEES
FYRORESREEERC, KBSET 7 AR AL TRB VWA LS,
iffzéﬁﬁﬁgwmﬂiﬁu’%?xmiﬁT%étb’§<®%%’@ﬁbmw#¥0mmﬁﬁém
= RIFCH D, o, ERBEROEDIEH LI Otttk 3, —7, FTHRRETEO D
BERFORM AT b h T vicdd, BREESERCE,» -k, EEOEBREIONAL 3ir7 5 &
ﬁ@m&a5%iﬂﬁﬁ¢vﬁmﬁm§iﬁatatm,igmgﬁ@m%mﬁo;amfazﬁﬁ%ﬁm
CBABegBMN, REH 10emo#i) @ PE kAL, BOBELHEFT S LEAEL vtz
Lte Lzt bR E RO Lt IR e 2 R VERS D, BESS, EXE A, BHeEIBiL-
Toie, &7, B S 0BEEATRESNERET LU TWEW, %57, FiRboREEIaE
LHEBRDIDILT 5 AN SRTERIER - %, .

BBRU Y 2 I, ROEHB L CRRATREINEC L - CHBENS T LSBT g, Zos
L b, BEORESHRPRVOR, BEBLY, TEOLEREREL w230 LSS




16 K%ﬁﬁ%%ﬁ%%ﬁ% 295

Plo ks, BBRY FBROBEMNE, EHEE EROEMOZHIZHEHC X 5 L HE R A L <
+tHEOLEERSY, £, FTARRERO HEO bR X UERIEC X » TREORZZVHR 1T
A, BETIE, EE0SBREOKENSHARIRE S, SRR ERRIIR 2> T,

?ﬁxﬁ%wﬁwﬁﬁﬁﬁmﬁsﬁmiﬁk,ﬁEk%%élmifﬂﬁﬁﬁﬁmﬁ%ﬁbﬁ%ﬂﬁLf
Ve, e, TEEHEE D TR (Ex 1 mlUT) oRBEOMELEC D - TENR LK, ALE GHER) T
i B SRREEEQRA M LTS, BHIE GESHE) THREERCHA -, Zhid, HEETRRET
b HEORN, BEOHAMNBD, THCELTRAMALTWZADTHS, FHBTRABRENLA
bnamon IOLIE, HOBE, FHAEOREVMRFOBRESMESZR LTV

&76m FEOELEOEENEEELAGER BEEAHBEErS T2 VWL TREETAREDO R,
i, ML EA BEIRECLAVEETIRAROEANMER Y ERH T B ThEL L, WETE
FESIRBH T %, HECENE0%, WEHS (LhR) OSN—oDRREEZ LR LTS, FF.
BT BESTOTRMAE GRRER o LB EHES%0 -, bEE24mml b, FEEERS5.3 %0
Troh - THBEORELF I ANWEETH -1, '

—F, BEEE (FEHES) ¥ 6E L I NENOMER I FLEC X > TEXSZ LN, 28, #fife
& TETB LB HE (BB MHEn o7 Ei, @ﬁ%k%ﬁ%@ﬁ%ﬁﬁ@ﬁﬁ%mmmﬁ = A
WHIEBRARRALBLE (B=LE) HE A LM, %ﬁbm 7 VEE L 2 AEEEABRC W
BEE L CEOB{FEEORRIC o, BEHEBE AL SN0 TORBTH - T, 60emFE TOEX
TR EHD TEEREY., TROBREEOSVWEHSECT LI L T2AEE, ﬁ%m%&%ﬂ é
RESE, EEBHEAESVWINGE{, HIAERLHCEVVERSH L TH - EH]E, i, ﬁﬂﬁ
1y ORBROVWT, HEoEEORBEREEL T PH B XU BREEERR L ¥ o ENER S 5
BERRoRRCBRSss0TRAVREEDNBE EBRTWS, AERTY, B 80cm E TORHER
GORBEELLEOBREOHERS VI LA TN LS, LECLY, BFcE - TROBE:
ERHDI e bART, LBOANLZY, FEKGARE, BFEoMrP¥BRORZCERL T30
rEZ bR,

7z, ﬁﬁ&ﬁ&mgm%7ioiauﬁ®ﬁ%@%kﬁn F= ﬁ%igklvﬁﬁukwrﬁ@ﬁ*
ML L, %ﬁbm EIE (0~30em) Iz s BREFEELREZFVHEBYDS 5 &%, 0~120cm
ETORERERLNE L OMOHEERE L Ak ok, BEEESTOEE BIEBREBOBES 2
RO SPATEICT T BB FELBEFEEEL TV A I LA mdlbh e LEBEL TS, KER
DREEFRROLEROZPIELEGREH S0 LEL O hE0T, BEBEOSVWESRERE LTS
b ) KRORBEL VBRI LARKRE E X b5, 45, ARRTIEKRRAOMRE L ik
-Ltéwm?gf,ﬁ@ﬁm(ﬁﬂ)u%ﬁbrwmw,E@%E%t&@ﬂk#%ﬁﬁwiofﬁgsn
0T, BERNECSLE s TEoXNBLORRESSToTE, BHCZ LWL KEZ LI
D, LRt F=REBLEORKICASNAL I ABRICBREENS LW - & VRS LR a3
2540 rER NS,

—figic %ﬁﬁ@iﬁﬁmiﬁwﬁé BICTE L oBEN% ﬁﬁéhékwbn BREIFECRL S
FLTWDZ LAREE Ly, & m T B RO B E S &+ 5 AR O O3B b R o
T ERTEAOBEIAEREL T L UTES, MK SEMORRAOLES D LRR LTS, AERT
&, BB ¥y BORBATS, S LU HRM R 0 REICHRC KR SN B T LAY b Th B, o
Mmﬁﬁﬂﬁk%&m@@ﬁKOMT,%&mégmeSmmﬁ@mmﬁfé&%pﬁ%ﬁﬁﬁﬁweh’
gﬂﬁ%kgﬂﬁgbﬁB&H%mﬁﬁmﬁﬁﬁé’kﬁ%ikaiwaa'$%%T% REOAF
FHEIRS T B0 ICEBEBMAECER L BERREOKFHSMER T2 L3 orici - -,
ﬁof.7&®ﬁldi§§ﬁ%mkﬁﬁwﬁwm%,wﬁ,ﬁ%ﬁ@ﬁwaué?%&m®Fw%&m%
SVRMEMOER N EELEREEL b D, AB, REOCREBMEY FYBIENTE, 20MmHss <
LSRN L e = B o3 DR, o E o N T SRy




FRERRRL- Rt ot

e B T PR L S g T T

HE . B - EEE K A Y Yy BosENoBicETsmEed D 17

5 # E 2

D ﬁ@mfFwﬁo@&m&&mﬁﬁféiﬁﬁwﬁﬁ&%6mmfatw,Eﬁm%@mmvzwy
Py~ A (B4 8ES) £HF FYREEAL, £EEOREE196~19665HE L,

2) HEOMBICE VAEEIICERL BN, Thbt, HEEIERCEELT, B REE RAUE
A {, FEoBmbaEds ), 2RENEFREL{ tofERRE S o LR R, B LK
FOEEFZITRRORAMRIFLE D EEL OND,

3 BEOKEHSTIE, MEHEVIHBCHREEY, ToomEENK, 0% I 0RAT 2
A FLEL O, £RETSORFERE RS2 -k,

4) EEOEENSMAE TELESEEACROMERS 5 HBEEFC LD, BHES (BE1
m) CREAOBEMNEELEL, TOoEARBLE (F2SKE) 0w PRETh-, ol Sk, RBE0®
B SRS ERE TR s T, C

5) 7 3RESOEREE (BE) ATt RomEH BB N THAEOME T B X 0 ETH
B, RETIALE (BB kY BLE BZRR) ME» o7k £, BREEERERCE T, FHE
LR oOERGEOMBEAE SV LW IFRLSTRARS b, LT, ROBEELRECIZA
OHEMENS ) BREE OGSV LE VRESMECERSES bhit, Thaftic k- TRBoATE R
Ao LA EEAEEBMCE D, EHOFEREETCERYBIETIOLEEL LGNS,
Lo T, BT 7 ¥ o hEr, TNCMHEGLERNELETSH S,

FABREBEPRBRBC L -3 0 TH S, AEFHEC Y- TIWHH VRV e HIRE RERERS
KR LTHEROEERT D, :

3 A x =

1 BESt 1951 BEREINHHREGE #%

2) TEM BBE=, FERD, ENE, BRE— 1966 FEELETERCETIRG Eeu)
HEE (7 0) OURRSSRBLIFEELRER ST HESAIE LIE+HE EERREns
A (FB) #5658

3 KBH, MMER 1967 %y, 7o) —ORMEEET PR (BS54 LENEANE
KoWTWRBEOREIC>V T ELAFBRETEITRE®29S  27~36

4 EHFX WTH, 1930 HHRHICRT HESEROESHr B LIF TS, Br R 14%: 6

5 1534~1542
5) MmBS=RS, WEMB, MELT 1968 EEEY 7 ¥ yELBoAENConT KERstEes
BE288 37~74
6) B LIS AFMEST 1049 BFHEC R 5 Y v = T OBBORTIC>NT & R E R
© 1, 36~45

7) REFLEE 1062 EAMEEEE e

BY #HIEEK 1042 MRk L BN L DG v T FFMELIILEE 2=

9 FREREZ 1955 EHRLBOWE BENHFEFSSE (@) 4

100 AL, EARE 1953 HERMEIC R AEBORYT EEEieREE 6@ 304

D REERAKERNAREE 1965 RENCHT 5 DEROFRER SEWEREDRNALAS

12) BHEREREE 1968 LERHOTI IR EELMHES




18 RE T BB AHRE 9%
Summary

Studies on the Characteristics of Productivity in Sloped Vineyard
(I) Productivity as related to the construction

of terraced orchard.

Chiyoshi YOSHIHARA, Yasuyuki KUROKAWA,

Michiro Enpo and Hidero KOBAYASHI.

1} Present study was carried out in order to clarify the characteristics of ‘produc.ti?ri;y
caused by terraced orchard in sloped land. ~ We observed the actual state of yield of eig t
year old M.B.A. grape vines at Numakuma collective vineyard from 1965 to 1966.

2) Differences of productivity were observed according to the location of slope. - In the
yield, bunch weight, berry weight, physical and chemical qualities of soils we .galne.d less
results at the top of hills than at the foot. And high density of the root was gained in .the
soil of the top. It might be die to the suitable soil moisture that berry growth of the vines
at the foot was favorable. .

3) Horizontal extension of the roots was less extensive because of the limitting factor
of narrow configuration of terraced orchard:nearly 80% of roots were within a terrace part;
inversely the root density of slanting part was sparse.

4) As to the root extension in a vertical direction, most roots existed in a powing part
(1 m of depth) as influenced by the hard soil which prevented the root from growing. This
tendency was more remarkable in Tertiary soil (residual origin) .

It was found, therefore, that vertical extension of the root was due to the rowing degree in
this soil.

5 It was observed that the root density in the soil at the top of the hill was higher than
that at the foot, likewise that the density in Tertiary soil was higher than that in Paleozoic
soil (colluvial origin) based on the physical soil condition. Similarly the density of fibrous
roots were observed along the border of a powed and an unpowed part to be unusual.

Negative coelficient was obtained between the root density and yield ; it was observed that
less yield was gained in proportion to the density of the root distribution. A probable deduce
was conducted on the productivity which was influenced by the root density, because the
peculiar configuration of terraced orchard was considered to prevent the root from enlarging.

And thus it would be necessary to vary the culture management in accordance with each

envircumental condition.




