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The Methods of Recruitment of Human Resources and a Business Analysis Index for

Group Farming Corporations in Vegetables Production

Kouji Takeyama and Yoshihisa Yamamoto
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Summary

We investigated working hours for vegetable production, extent of business development,
beneficial contribution to local community, and an index of business analysis for the vegetable-
producing group farming corporations, comparing the full-time member working system and

monthly salary system.

1. The yearly working hours for vegetable production per worker was 1,101 hours for the two full-
time member working system corporations, and 747 hours for the two monthly salary system

corporations.

2. In the two full-time member working system corporations, average business development rate

was 45 of 50 possible points, and average net income per worker per 10 ares was ¥84,851.

3. In the two monthly salary system corporations, beneficial contribution to the local community
was 50 of 50 possible points, because weeding work on the tall border ridges contributed to

maintaining an appealing maintenance of the rice paddy fields.

4. For the two monthly salary system corporations, the index of vegetable sales per worker was

¥1,800,000.

5. An index of yearly net income per 10 ares was ¥79,000 to ¥84,000 for the two full-time member
working system corporations, and was ¥74,000 to ¥77,000 for the two monthly salary system

corporations.

6. The employment wage ratio to net income index for the corporations was 33% to 34% for the
two full-time member working system corporations, and 37% to 50% for the two monthly salary

system corporations.
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Summary

To estimate weed-control effects in paddy fields of the eating and excretion activities of aquatic
oligochaetes, we devised a measurement tool to measure soil sedimentation depth, and investigated
the relationship between soil sedimentation rate and the amount of weeds grown by seeding. Our
results indicated a negative correlation between soil sedimentation rate during the 15 days after
rice transplanting and the amount of weeds at approximately 40 days after rice transplanting,
which could be regressed by a logarithmic function curve. This finding suggests that the
measurement tool was effective for evaluating soil sedimentation depth in paddy fields. Further,
the regression equation appears to allow estimation of the amount of weeds based on the soil
sedimentation rate during the 15 days after rice transplanting. To reduce the amount of weeds to

an acceptable range, the soil sedimentation rate should be 1.5 mm or higher.

25



26

BRI R 2 i & o 2 — WP SE

% 48 5 (2021)



AR R 48:27~35 (2021)

TRy Ux A~ A Yy MOCBITLIERRIEE,

RaT Y o RS |- R E

FFRZEST Y - A=Y - miER s

Influence of Girdling and Scoring Timing on Sugar Content of 'Shine Muscat' Grapes

Keisuke Mochida, Mitsuru Tsuma and Toshiyuki Takahashi
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Summary

We examined the appropriate timing of girdling or scoring treatments and the effect of repeated
scoring treatments for the purpose of increasing sugar content in 'Shine Muscat' (Vitis Jabruscana
Bailey x V. viniféera L.) grapes.

The optimal timing of the girdling treatment to obtain high sugar content was 50 days after full
bloom (DAFB), followed by 70 DAFB, while the timing was least effective at 30 DAFB.

Regarding the treatment timing, one-time girdling treatment at 50 DAFB, and twice scoring
treatments at 50 and 65 or 70 DAFB were effective. A comparison of the relationship of girdling or
scoring treatment effect on sugar content measured at 10 days after treatment, during the period
from 50 to 90 DAFD, showed that sugar content increased more with the earlier treatment timing.
Treatments after 75-80 DAFB caused no increase in sugar content.

The twice scoring treatment could be done more easily and faster than the girdling treatment,
and this tendency was more noticeable with larger target-branch diameters. Thus, a similar effect
can be obtained more efficiently by twice scoring treatments compared with one-time girdling

treatment.
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Summary

To increase the rooting rate for softwood cuttings of ‘Hourakudair dwarfing persimmon rootstocks,
we examined optimum softwood cutting time, concentrations of NAA (1-naphthylacetic acid
sodium) water-soluble powder as a rooting promoter, rooting medium, types of propagation
container, and the amount of mist irrigation.

The cuttings survived and rooted when planted between the beginning of July, when shoots are
in a firm state, and the late July at the end of the rainy season.

The cuttings were dipped for 5 to 10 seconds in an NAA water-soluble powder diluted 40-fold, and
then planted in an upright position in either a 300-mL cavity container or a 1,000-mL plastic pot
filled with Metro-Mix350dJ soil or mixture of peat moss and Kanuma soil (1:1, viv).

The cavity containers and plastic pots with cuttings were placed in a mist room and irrigated by
misting for about 20 seconds (0.36 I./m2) every 10 minutes during daylight hours.

As a result, the rooting rate of the softwood cuttings of ‘Hourakudai’ ranged from 70 to 80%, and

it was thought that dwarf rootstock nursery can be cultivated efficiently.
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Breeding and Characteristics of New Hydrangea Cultivar ‘Ginga’

Hiroyuki Mekada, Tetsuya Kako”, Yuka Shimizu, Kazuhisa Haruki,
Masaru Kitagawa, Katsuyuki Chikashige, Kohei Mochida,
Takumi Kando and Mitsuhiko Ishii
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Summary

A new hydrangea cultivar ‘Ginga’ was bred on Shimane Agricultural Technology Center. This
cultivar was selected from F2 hybrid seedlings of ‘Jogasaki’ as a seed parent and Frau Taiko’ as a
pollen parent. The characteristics of ‘Ginga’ include a lacecap-type inflorescence, double-flowered
decorative flowers, and white picotee on the sepals. The flower color is controllable in the range from
blue to red by adjusting the composition of the soil. As a specific trait, the center of the inflorescence
has decorative-flower-like sepals. A daminozide treatment is effective for retarding the plant height.
However, the daminozide treatment causes a loss of ornamentality due to the reduction or loss of

picotee on the sepals.
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Agro-Physiological studies on the energy/labor-saving technique on

'"Delaware' grapevines under forced condition

Yasuyuki Togano
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ZIRREEIR 2 O, IBITIREAEIZ N T, B
MRl Z HH B HEETE L TWNA Z b,
2015 1 30R B ZRIRAE BRBHAARED B HIREZN R E
L7z THB.

b H 2SRRI, AR & SR FEHITIIE S O
3 H 31 HBRMA L, TNEMK TE (20144 : 5
H2H, 20154 : 5H1H) £Tfro/=. 0O
BT O 0 Z IR0 frE, ~U A ZBIR
L, &I CoREE 21T 72, INRFEOR ERE
L, IR A RS RE RSB —E D~ A X
7" eco48 (VA121-5017, (Bf) =wH—) THIY
iz 7=, £z, INEBAED 5 IR 0 A IRE LA Btk
5% F COMIMITATER OIS TR EMECEHE L
7o RERE BRI AR R OB THAIZHE U723, Hhe
BLUODAKIE, AEF=2—7Z2FH L0 A
FKEIRFIAEARES & U7=. 2014 ARIZIEATIX A1, 2015
FEDVBVRIR B AN B B S ORI &
—ZERIE L, N ARROMK AT

3 4AFHH E& LEEE RE RERES
KON RARBREDRERE
2014 AEIFAX 3 1, 2015 4RI X A Kt & # 1
ZAEA U7z, AT, 18R47-0 4 KO
[ZOWT, 2014 4E1Z 2 A 24 A5, 2015 4Ri%
2 H 26 Ao 7 HEBRCEN A L=, H
EIIIEEEE (SPAD-502P1us, =I=H I /L ¥
(KR) &2V, 53EH D 2 23FTC W T T 7=
F72, 2014 1L, FOHMORE (457//) O
ISR AP SEN O BU R RS AN ARQNE" S vs /¢l =
JERFERIC I VAL, T XTORRNEIL L
7o H &= RRi bR L7=. 4 A 28 BB iE
4~ 6 BEE CEED DAREGBATO 1A £
WL, MHEEAL CERI L7253k (460 2 F & DT
PE L7 o HOVBERRE (PAL-1, 74 =3 (BR)) (<
K VBERE AT L, B 20 FEICEE L7Z H &2 R
H &R L7=. 2015 AR3&R 2 B EEERAIC A
Wb O EIIRIOHTEORE (5 F/#) 280,
2014 H & [AIER OO J7 15 T ARV BRAGI & pict]
Zoids L7z, HRSEmFE (SLA @ em?/g) (TIMERE T
%D 20145 H 3HE 201544 A 30 HIZF#
AU L7z, 2014 H1 355 5 EEH O 2 4%,
2015 4E23 5 HEH D 4 K& HRHL L, EmEfER (ACC—
410, AREL (BF)) CEBEOHEmFEZHIE L7z,
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Gy, FREhE 2 10em FEEE ISR, FREO 2
BIUZOWT, FEx2 7 HRERCT VXL ¥R
Z FWCHIE L=, 2015 41, B HRRAICR
L= BEICHOUT, 2014 4E & [RIBEO 7 TR
BAEPIE L. 2014 FFOFFENERAEIL, 6 A
1 FIZEBNG AFEEZBEIR AT 7. REHRE
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ERERE A IE LTz, 723, R AORIEIT MK
PEE BRI D 7 RO H T —F v — b
X o7c. BEEEE, WRREEIC L D IARE S
CHEM U7c. $£70, AR & il R ) & 500
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HEaglE, FREChr L CHkiEAE M L.
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B3 32 1R LTZ. 2014 AE DR H R EIREC
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FEDN18. 0°C CIREIL23. 5CTHH 7. £ 77,
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IS 11, 6°CCHIIREEE 20. 7°CC (KiREXE
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(2, B B 2RI E B o oo B X o0 R
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WAL BIEITIX KL Ko7z
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— %X 3-2 1R LTz, 2014 FEOE IR A IXIZ
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EITREIFEA EEDBRD T2 (K 3-5). —
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(1800~600)  ygizmpg 252 158 19.3
2015
=30 P
(6:00~18:00) BT ER 32.7 18.0 235
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U ARNIRED FAL, WXOBRIZEN RO
T, NHEAEOBE T 5 L 9 7B K H ORIREZE
MRETHZ LEZRLTND.

L, 7 R U OBED DG E TORFIR
FEVE, B & B BRI B D, ALFER T
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RHEL AR FCRAHRY

KRR X 26.8 52.3

2014
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HEM® ns ns
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ﬁﬁ'ti ns ns
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MREICEY, ns: BEZELHL (20144 :n=3, 20155 ;n=4)
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G B & BRI & CORTE B, SR
L TCHRT LHELS BN EORERH S
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WEHNZZER 2o T 2 E B RBINIE E AL
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%548 7 (2021)

2015 & : BR&RfRA X

¥k

ELd

—— B8R
—— BERAR

BEEEEEMN o

4 =+ T
7 14 21 28 35 42 49 56

fREEEREEMREBR(E)

7 13 21 28 34 42 49
fREEEEERIRZBH(R)

X3-5 AL EEENARRICRIZTTHE
P RBEECEDURTEICEY, *kE1%, *TSKETHEESHY, nslTBEEEAL (2014 £:;n=3, 2015 £F;n=4)

$£3-4% ROZREENRERBICRIZIEE

2EE BHE FEE BE EREE
£ MEX BEa’
(g) (g) (®Brix) (g/100ml) (#1/cm)
HRREAX 191.4 2.0 6.3 229 0.95 9.6
2014
BT 189.8 2.0 5.8 22.7 1.08 9.6
HEME ns ns * ns * ns
BERAX 164.2 1.7 6.0 22.1 0.85 9.3
2015
BT 1848 20 6.0 22.0 0.83 9.1
BEEMH *k *k ns ns ns ns

*(8) ROHEEESTRATER IS VRAS—Fr—ME
RN/ MRTHEY

HRTEIZKY, #%; 1%KEE, * 5% KETENEFNEEEZDHY, ns; BEEELL(20145F;n=3, 20155 ;n=4)

7oid o C, WX E S REAMIINETRCHM L, R A
ZRIRAE BRI IS 3V T 35~40 Ol Ml A A
FFL QW2 (M 3-3). &51T, DAKIEIRHEAR
HEE 21T o TR, BARSDHFEI WIS
5728, [RA CORIRE N EAMEICHEL T
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WTCRRIEOMAEOENREORREICKIFT
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A SR BRBHAG 14 B 1206 G £ ¢, 187X
Eo/hs<HRE Lz, BAb (199%) X, 7 Ry
14 SEFED AR HENE, 20~30°C Tk RKIZ72 D ,



R RS 77 v =T OB TR - BN D Mok AR BRSO SE

ZHE DY (15°C), FmiEEmy 35C) RE
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T, BARRE A XIIEME7ET T L, RO ER
EZ I5CICFIFDZ Enn, RN 0.6C
T, SEEBGRE MK T U, FHCIHERS OB
T HERKAIFREMET L, RRAERICERZE
NohoT- LI N,

2014 FEOMXORFE, FhiE, FEEL IO
BRI E (BRI e o T (38 3-4) . 8 -
WH (2013) 1%, ‘T7v =7 ZFIHLZ3~
5K 5 Okg B ARIREHC, [RH X OREE
MEITR LV AEICE -7 LA LTV 5.
2T, R B ZARIRAE EL OB 2N < (81 HIE,
BB RIF LB bND. 5, AR
BRoOR H A TREBOMIMIL 32 A &R, BHE
S ADEEINT L A Lotz L | S
Nz Rpeth L BRI AEDR DAL FIRIT
BTNV, MR H X O FFEIIAIR O Hfaf
KR - L (X 3-6). —J5, B’
HIRE H X OFEE & FREITE TR L AR
INEDo T ZHUTRE L2 &9 IR H X
OREPRIMEITR IV LT Lvn, 35
HERREINNS SRl B2 N5,

F72, 2014 -0 10a 4720 O A EHE &%
FHT 5 &, &FRE B X223 10, 028L/10a, 1ETX
1% 10, 896L/10a T, #J8 % DHIEENEI G &
= (K 3-7). 2014 41 Hoo A HEilbfiiks 96. 6
MR B AR RV — R85 FET,
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/10a 1Z70h. IREE: 77077 OfiGHE
flitx, 4 A T2 5 5 A T E CIEEEN K
T2z (JAWTE - JA WTH 589,
2014), FCHRGERIEASHUNAS K FICEAET 5. Lo
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bbb,

PEORERL Y, B~ R AIRERR Y 27 D
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IR > & — 0P gEds o 48 5 (2021)

o> A EHIEERIT 8 W RE TH -7, 7,

] & AR 2 5 CIR < 972 B Al HALEE T,

EHEH & AT S ARRET R D> 127,
REEDLER 14 A&7 5 FE TIEATIX K D /)
S <HERE Lo, 7z, B HIX O R E & Fhi
i, EHITKEIVE- T

LLEORER I, Bl A ZSRE A5 A
T o, KB B TR E ToH
M, WHROREMREZ 5 CELS 32 03G9
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E2H MERBICLLSIREKESN T3V
7 DEBEREREICKRIFIHE

I #

il

BAREO T 7027 OIRRE; i, R
A & R IR Z A 5729, MNEZ BAa3
BHENI AN ZA&PHOYIY 7 ~14 BFEE ORI
MZ#%T (8T, IR ER-ZE-> T (&
&, 2013a). 1@%, 1 HHa»DINREBRLG LT-
e (RHTIMERET) , 914 BRE (1 A TA)
THRIENRDO NS, ZOEITIETIE, 3BT 5
BN Z BlbET 2 7=, HUERS o ER LT
WRWIGEIZITE KRS OWINNE D, & -
TIFFFEORHN LR L I 72 5 (B
IR, 1996). S5, AR “T70x27’ OF
PERLCH HMHMETIZHIT 5 1 AR~ TROR
L, FERTRLIEWZD (7T AT =%, H
EHTAERT, 1981~2010 4EFHE) , BRIMTEE &
M%<, IO O EREE I X0 A pE
FOFRHIRLEIC > TW5D (LA, 2010) .

—75, REBRPNINRZTTHR THUNAU AR
FADUIS (PRIE) & 30 HERFECRIETH Z &
5, BT 12 A TRy 22D, 3
TEMD B IR & BRAA T 2 MR (RERIETR)
HLEIVAHEN TS (B, 2013a). ZOFIET
i, INERIEEAY 1 H TS, 1 H s okimiiy
BEIXIFEA R/ D 2 LG, BRIEEI
EBENEEZ BND. £, Ak T
T =7 TliE, ED 20°CLL iz 5 & 3R
KT L, BEORRIDNCR D Z N RESN
TW% (A, 2008). L7=73-7TC, 12 H FH)s
O IRIEZ BRA T 2 REIRIEIE TlL, AT ZAAD

WIRMES HEB T2 2 L n, RO E
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PEFRDIEI TR U CREERN RN & & %
ZRELUT-RHT =2 0EE A 7R,

Z T, KERTIZZOEMELZED T R
WNEREESIEZ I ST L, BE, RENEB LD
PRI B RIE BT OV CHEA T & Lk
L7z, ZAUS X0, BTS2 53 iV om)
e E RO AE HIE L. T v =T
OFHRSEFPE L LT o “BHIREE ORI
IR L7z,

I #MHERUVAEE

1 G

AR R & — Rt E (HEd s
JERT) (28D 8a DT —F AL N7 2 (FPHE[A]
&) NI 164 ‘T 027" X578
H RIS, HARAEL 28 A/10a) ZHEEXL7-.

2 HEBRROETEAZE

RERX 1T, T 2 EFDYY RIERREIC L, %
B IMEZ BRI T 5 X (LLF, RHIPRIRX)
&7 HRREOIRIIF 2520, FEFET DR
A2 BHIET HIEITR O 2 RARE L2, WX,
AN ARHETCHEfE (4a) 23[F CIZ722 % X9 PO
7 4V (JEX0.05mm) 2 80% 10cm F2EEOME %
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7o F e, WX E AT ZANIZEPO 7 4 /L (&
S 0.05mm) DOWNIEY ZEkiE L7z, AXICITEM
ImERE (HK4027TFV, A (BR) ) &EhEi
1 & omiE Lz, REIREXIE, 2016 412 A
28 HIZAT A ZPAHYEIY , FHIINRERS O HHE
ThDORFR % (HERMRIE & — R
W3, 2006) ZARZ =2 A 12 BB iR % B
L7 (43-8) . —J7, 1BITIXIL, 201641 A
14 Bl 2ZHDYIY, 4 B%D 1 H 18 B
DINRABRLG L7z, 7238, ITIKIZIWT, Rk
WM 24 H & L7=oiZ, BT O R AR
TERL, RYRBX EFREE L 72572720 T
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F3-BIR LT A B & RERH CA 5 7
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TH5E D S AERERANS - AU AR
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PRBAE ~ B F EA 15~18 15~18 15~18 15~18
BF-BEH~
SR E B AL 8 1 N 20
IRLY 1 E BRI~
e 15 13 10 15
EiER~BRIRY 20 18 18 20
EEIRE ~ N 18 18 15 20
JAWTHRESERR A AT AR - REDRMAREL 25—, 2010)

H—) TiT-o7=. INEIZ4 H 28 HIZKTL, £
DFRIFHEY ZV RE, ~NUZAOHA K7 4
VAT LT, FEEETERIROEI TR

KL, il L O AKIZRR T = —7 25 H
L= AKIRIREREAEA RS 21T - 72, T ADH
SUTIEAT AN B RSB DR Y —%
B AT T2, 72 RAl (i CX-10,
HAT — 3 RT3 () ) 18 X DIRIRFTRALER
1%, 20154E12 H 10 H & 12 H 21 HO 2[EFTW,

WU R |3 2 FH 0. 5% & 0.5%C, JEHENT
e M U CRER R i L7z,

3 NIRAWEE L HEDRIE

N ZWNIRENE, BER U —ffExT—Fn
H— (TR52i, 74T RTFA KR)) 2KXKD
HR USRI O T 20em 571 ZERE L, 10 43
b CHIE L7z, £z, JEED B A AR 2 5K
O, RHIRERXORIRZBRMG L7 12 H 28 B>
HIEIFEH B L OB H 2Bk £ co HEx:
e U CRBEX BN AR 2 L. B
L, 7 AZ AT —% (HEfFPEN) B8R
L7c. HRIE, THHERMEDHEES 15em OESIC
AR DR E ¥ oY — 2 LD IA T2 60 4y ] b Tl E

L7, BHREXORIERGERTE (12 A 27 H)
FTO 7. 2°CLL FOMRKMIL, [FFE10H 1 H
R E LT A X AT —4 (WEFSEJERT) 7
HRHLT.

4 HFLRERBEORAEARE
HEAAEUE, KX 4B L (BRESHD. %
L, KEOHi->72 5 FEORERFHLE 1 B4 7=
D 8 RN, 2D 3 F A ARG L L, F63F
PRI5%IZELIZAZRFER & Lz, Bhi{bA
L, BEO L, HEIOTFERO 3 BRIV,
SRRV RRRE 2 I X 0 Ik L7, BT
184720 S KDOHHYIZOUVT, 2016 4E3 H 11
H2y5 7 HEIBE CIHA Lz, HIEIXiEskH3H
(SPAD-502P1us, =71 3 / /L% (£K)) &IV,
S5IEHD 2 )FHIONTITo7=. 2016 4E4 A 1
IR B KE SOFi- 1= RE% 8 TR,
TRIEED 1RIUZOWTC, Bt %w 7 HER T ¥
BV XA HWCTHIE Uiz, BEIEET, Bt
o6 H 6 HICHEHNG 5 EA2ERI LiEE Lz,
R & R (RMOKPER R i E o
T RO T —F v — ) ZREE, BEEPD
SR, BEEE (PAL-1, (BF) 7 2) &g
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IR > & — 0P gEds o 48 5 (2021)

JEARIE U7z, BRRE L, WhRmE Ekic k0 il A
GRICHAE UT-. 72, 25kt LR DAk
B (Bi/em) Z3ReD, HURIEIE, HREED D
HEEEIX, FRECBRLCHE L.

5 MLRRFHEEDRE
A I L, SRR Y —
(OFOSZAWN, ZmbrpataEtk (BK)) ZmxiEL, (X
(TAEHE Uiz, JEMIT 10 a H72 0 OFE&E
(IR L 72

m #F R

1 N\DRKEE

FHIRR X ORIRBRA 4 HIEITIX O RIRBAA
ATH (2015 4F 12 A 28 H~2016 4£1 A 13 H)
FCOYERET, RHRRXMEITX IV &
Mofo (F3-6). PRIEMIFE (1 H 14~17 H) 12
BT L EHRRX OYERRE L, HITKE DR
Rmo Tz, BT ONERRAE) & B HIRIR X
ONNERMEETR (1 18 A~2H 11 ) £ T
VPR A2 A D &, TEITIXAY 16.3°C T, EHIfR
BXEY @ED-oT2 —JF, MRONEHFAF (2
H 12 H~4H 28 H) OWREL, 1ZEALE
EOBIRMN-72. 2016 410 H 1 HARAE Lz
PREBRAARTH (2015 4F 12 B 27 H) £TD 7.2°C
UIToOfERRHRIE, REIRIEXDS 264 FFf#E T,
TEATIXIZ 594 B Cdr o 77

FHIRR X ORI DX ORIEH (5

R TB%IELIZH) £ TOMRIREL, £
PRIRIX2N 420. 6°CC, HITX L D D 72> 7. i
BRH SR (6 A 6 H) £ COMEIREIL,
TR 1, 280. 7°CC, 1BITIX L 0 D72 o
7-.

FHICRIRX (PRIRIIAT) & BT TIX (RN 2V R
23T 5 H BRI O BRIR) 72~ 7 ZNIREE O
AZb%X 3-9 (R Liz. AHEEEOZ WA

(20154:12 H30 H) A5 L, BRIO/NT A
WIRFEE, EMIRER S RS <, 10~16 BfE
CORIFEZ 2 b U 7= RF DR 7213 4 ~9. 9°C
Thole. —J7, KMONT ZNREE, BRIk
REMEITR X0 b3 hicmn-o7=. iz, HER
B 072 >7-H (2016 421 H 8 ) 245 &,
FH RHIR X O T 2R MEITIX LV b
TOITEWERITHER L, WX &b HA ki3
TphsoTz.

2 N\HRRNHGE

FHREX OLEBA) SEI TR ORI A
AiTH (2015 4F 12 H 28 H~2016 4£1 A 13 H)
COREHM (201641 A 4 H~1H 17T H) (T
B DE, KB LOESHRI I TR LR
HRRIX A @ o7 (R 3-7). TEITR O %
Bt L7 1 A 18 H LA OWMX Ofcrs, Helfds &L
ONEEHIRIE, W bEI TR & o7z,

3 S5
EWREX ORI, 2016 4E2 H 4 HHERD

#®3-6 REREBELENNVINEE BERESIVEEREICRIEIFE

EFHAAI/ N\ X RIREE (°C)

HERE(C)

7.2°CLLTFD*

MR
WABA(GD o gea~55E" BHEL~RRE"
12/28~1/13 1/14~1/17 1/18~2/11 2/12~4/28
®riz" =R RiE hnig
EE 29.0 29.6 32.1 31.0 264 420.6 1280.7
EHHREX R®IE -0.7 38 35 8.3
Ty 8.9 8.3 95 18.2
A& ®Rig g p)lip=)
EE 21.3 295 32.7 30.8 594 482.0 1407.1
BT RIE -0.6 2.1 113 7.6
Ty 7.3 74 16.3 18.0

*RBRIGATEETOT2 CLUT OEHERRH (BREZERNtU—ANREDOTAFRT—4)

YEEHSEXBH
*HEA:RHERSX:2016 4£2 B12 B, {817X:2016 4£2 H8 B

VERMAB  RHEREX 2016 4£3 B22 A, 187X :2016 43 A15 B

VELEE 2016 46 A6 B
CRED AN RDIKEE



P RS 77 v =T OB TR - BN D Mok AR BB E

BEBRERE: 7.6 h /day

= 0.8 A
%= 06 -
g 04 |
m 0.2
0
B BT - Oh /day
30 4 EB$:2015 212 H30 B 10 - HB§:2016 %1 H8 B
FAERF—4 - 7)‘5__/;\'?—? . .
25 —— EfRER" SR BE: 98°C BIE-0.1°C +‘E:‘ff%?mz SRR BB 63°C BIE44T
25 4 —O0— 81T
—— SR
5 20 4 08 20 A
" m
E 15 WEE 15
X X
{2 10 1 {2 10
]
0] s o b e & & o & & =& 0 — —
5 w -0 o“*mwsﬁ%z:fzz
3-9 REMREREIBTRO BB/ N\OYARNEENBZEL
REMRER RBIREE, BITR &I IREE
v EBREEERMtL2—NRE (HBEREIE
#=3-71 RHEBNENEICRIZTZE (2015~2016)
B HA Il iR (°C) 2
3B R =
12/28~1/13 1/14~1/17 1/18~2/11 2/12~4/28
REY RiE RiB g
= 15.3 13.4 15.4 20.2
RERER HIE 9.4 9.4 7.4 12.7
1 11.7 10.6 11.4 17.2
[SSEN b R g g
=) 13.7 12.2 18.1 215
BT IE 8.4 8.0 8.4 14.6
1 10.4 95 13.6 175

“®E15em
YERDNDRDIKEE

D, RHIINERSE O BAE Cd 55833 75% (H
ERIRELE o 7 — R &5, 2005) AR A T2
DIX8H%ED2H 12 HChH-7= (X 3-10). -
5, BATKORHET1 A 28 B BEAED, 11 A
%2 H 8 HICHEHER 5%ICE L. IR
XOBEAET, BT LIRS HERE L7223, 4 A
1 ALK, MXOZENRRL 2otz (K3-11). 18
TR ORBITEHIRIRIX & 0 K& Ml CHER
L7228, BRI I3 2E03 0 < 7e o 72 (1% 3-12).

4 RERHE
REH, FE, PhE, R AR UG

(LB X CH B /R 2T o7 (3% 3-8,
3-13). —J, EHIREXOFEEIXEITX IV A
EICKRL, BBEITETX XD RIS

5 IEAFHEEE
FEHICREXKICET 2 REIMERRE D 10a X47=
Y O A5, 6581 T, IBITX M 10, 688l

(ZHEASKI AT % DHIBENARDTRD BTz (1 3-14)

vV £ =

# 3-6 7 b EHRRX ORI (2015 4 12
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RIS o 2 —HF 58

s F 48 5 (2021)

#3-8 RERELEN ' TS5Ux7 OREREICRIFIEE(2016)
REE BE BAE EE B EREE
nER _EE N N
(g) (cm) (g) (° Brix) (g/100ml) ($1/cm)
RHRER 220.0 15.7 2.1 6.4 218 0.83 9.0
BT 224.7 15.9 2.1 6.3 22.8 0.69 9.3
qEE ns ns ns ns *ok ok ns
BMKES RERAERERDS—Fv—ME
HREIZKY, **; 1%KETHEEDY, ns: HEEEGEL (n=4)
90
—— &R ns  ns "
81 —e— mmEER o . ﬁ
1t
70 A ] B
[
R 60 A 5 20 1 ns ns ns ns
S 50 {1 B 3
W B 30 1 g O-Ax
w b & % e EmEER
#® 30 1 i B ]
20 A1
20 -
10 - 10 -
0 ¥ ¢ T T T 1
S = 2 < 2 S 0 T "

X 3-10 RERENEN T5LT7 OEFFEICRIFTEE(2016)
ZHRTEICKY, #+ 1% KETHEZEDHY, ns; BEELL(n=4)
v RER 5% EFBZ-H
TR L L A T o7

2
i
16 4 fﬁ ok * ns ns
B * %k
14 A N
12 /]\
2 - R
~ 10 A o
£ # —&— EHRER
- 4 it
o 8¢ B
B g
<
2
5
0 T
= o0 < - 0 ©w ™M o ~ o0
S 5§ = & & 5 £ <& 49 3
< < < wn wn wn
A/8

X 3-12 RERELEN T5oL7 ORFICRIFTHE(2016)
ZHRTEIZEKY, *x; 1% KETHREHY, ns; BEEHL (n=4)
v FIFFR 15% %82 1-H

H 28 H~2016 4£2 A 11 H) D/~ 2PN
EEAEHT S L, 8.9CTHh-o7-. BH (1996)
%, 7 RUICBT 2 FORIRANREX 10°C
Atk S LT D Z Enn, REIHEX T

BEEIZ A TR XT—Vﬁw@L,%m%ﬁ
N5 AT HE (2H 12 H) IHEFER 5% 5z

311 REHRBEN ‘T517 OEREICRIFTE(2016)
ZHRIEIZEY, #+; 1% KETHEEEDHY, ns;, BEELL (n=4)
R DM SIEERET RS

2016 4

ENEREE miTE

3-13 REREREEBITROBAERERE

7= (¥ 3-10).

T2, K 379 ORT I ICEHIREX TIE
H BRI LNy 2ANIREE I 2L L, &
@iiﬁﬁ%ﬁﬁmgwamﬁﬁhﬁﬁ%ﬁﬁ

B RFL WS EEZOND. £, 1K
FRHIOFAET 5 X9 e BIZIERIEANT ZDOK



P RS T v =7 OFTR -

B[ E VKT L0 (KEFS, 1973),
AR T, BRI OZWIERHE T
FHIREX OGRS L IPIREED T 2 (18T
X) LKL 2 Lidiehot= B -MTF

(1980) i‘???IT’:kwT*ﬁmﬁﬁ
RO Z A L, T 1 COIRIC
ﬁﬁ@ﬁ#ékf%#ﬁ%btkﬁ%bfw
L. 2O, FEIFMETZONIED, RkH
O CLUTIZRDILBRD L 72 ‘TF77=7’
ORH LEMTIT (FfiF RS s, LU
Jifi, 1981~2010 FRFE4fE), — O EEAT
HZEENEEEEZ OND. —TF, ARRHER
D 12~ 2 A OfEEHIE, O CLLTIZRbZ &
D7D (T AR RT— 5 HEH T,
1981~2010 4 4E) , Z D SFRABA LT
Hitkek & o 5.

IRARE 7 R CIIgsSHReE2 1 ¢ <, #
MM CHRIFRD LR 5, TR
BWZ LB TEHERETHS (RYv Ty
5, 2008). FDi=®, MR TI7v =7
THIFRNODIEEWGA 21X, GA 1 [ H LB &
DRMBICOI DRI R Z 0D, £D%

DOFSEE IO VRO VI A TRF0

L7eh3oC, FEEEORRINDFEA LE D 72T
1, MNEREORR EIRE 2 T, 7 ANIRE AKX
T HIRENTOND (B, 2013a). 2 b D
Z XY, EMREX T, T ANDMEWEE
THERE T 2720, FEEFIRO D LRI 15%IZ5E
TAHHIMAME T LV 3 A< (M 3-10), 33
T HEI TR K v W\ B L7z S HEER & 7.

‘FI T T, 7. 2°CLUT ORISR
173 200~600 FEHE OHIPHCIE, BRI 72
WIMEERFTE R IIIRLS 225 Z En3dE SN
TW5 (AHED, 2000). F7=, KBRTIE ‘T7
v =7’ T12 A TR BIRRZ G 2550
7. 2°CLA T OFERIRIE D H %2 % 400 IRefFFRE & L
TEY (BRI, 1996), £z L T\ 25
Gl 1 H TSR IET 5. RERZHLG L
72 2015 4F 12 A OFFHIKIRITEFEL v &< (7
AZ AT =4, HEATAPER), REIPREX O
BATH O 12 A 27 B £ CORBRMNIAS 264
T, WEIEFTC2HER IR FDT-
W, FEFOBEIEN, FFEHIT2 A 12 Bk
STZRAREMNH 5. —F, BITR T, fRIEZ B

B IMCEIT I B 2 Hebs A= B pg e

12000 4 10,688L
10000 |

8000 -

6000 -

AE i BB (/10a)

4000 - B
RERER

2000 -

H3-14 REIREBLEISATHREHESICRITTHE(2016)

W95 E TO 7. 2°CLU T OREFEREAS, 594 ]
(ZHIEE L7z, L7id- C, AT ONNR A Bith 5
% OREBRIEFEIL 400 B A2 KBS 2, 36
R RO T F 2 REIO 2[RI AT
STWDH I EMD (1P, 2016a), MNREHLE (1
A 17 B) 22bEHRIO 11 B TRFEOIMEN
ﬁ%hk&%i%hé:ﬂ;%ﬁif@ﬁwﬁ
FEDIRNRHIPRR X C, FRREDEITX LY
9ﬁ<ﬁokﬁ(%3@,ﬁE(W%)#‘”
T 7 O LAZHWZFEERT, 11~25CE
TORITH, FHRENMRNE EREE TOM

BRI 72 n L LIewiE S EL TV 5.

7 RO ONNRAREE ORFEAE, FEIERI A L
BIOBEOPHAEE 72 S, i ESoRE
T, HlRICKRE <EEND (ARHED,
1979 : A4 « B, 1982 ; AL « Bkf, 1984 ;
APRE B, 1987 5 APLRE B, 1989 ; 7INvBK -« [ A,
1973 ; Wikt - AR, 1970 ; Z2H « /NTIR, 2000).
KEF - B (2005) 1%, 17 DT R AR
Y10 KA O CIRERNCIRR AR L= & 2
A, 10 CTIEHFBBNRR BN o7205, 15CE
20°C TRBRNPEE T L HRE LTS, EH
PRIRKIZ 31T 2 PRIR IR oS4 HIR X 10. 6~
1.7TCTH D Z L BIBEN DI o T L HE
ganbd (F&37).

TEATXOZEAAEDS, RHIRIRX &0 R g
NH ER LR, BT RO ENRL, &
BONEATZZ LITERT S (3-11). £72, 4
A1 BURRCIE, EEIREX ORED BT ThOE

2720, BEAEICENA LR ol & &
%ﬂé TIUT OIEFEETIE, ERDS
FLRDIFEHEAPIRL 200300 UNEIR
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AR RS 2 o 2 —BFgEHRE 3 48 %5 (2021)

1989) , Wi[X & & MTEE O R IT 17T CRLE %
ProTEY, BT, MHAKEREIERE: 21T -
TNDZ EMBEKRDDIRLSWINESND 7=
W, 47 1 BUBEOIEGNE, 38~40 L& &LV
ZAERF L QU

WIZ, BRIERIZONWTHD &, BRI
DRI L 5 A BT e otz (¥
3-12). ‘TI7v=7T’ OFKIIERKE, —&ES F
i A4 = (Nakagawa « Nanjo, 1965), FEIRT
WITER NS b9 2. 20720, PN AR O R
WEITXOFSRIER 23 L, ZORICAF D
FEWEHIGHE X O BRI RSB D2 &5 %
Y. (W

7 RO OBED bR E CORREIREL, Ak
B LB BRIC B D Z EHE SN TV D
(W, 1991). L7=28-C, BIZRAE, X
EHE—H (6 A6 H) ICE L=, B
DL (X 3-8), MFEIRE DD (£ 3-6) K
HIRIRX OFEENMK LS, BEITE» T B X
bNs (F3-8). ZoZinn, EHEXD
FREMN T, TEITX L D o0z &l S s,
LU, B, RO “T7 027’ ORAET
HHI8EL EH Y (BAREZER AL, 2016a),
PP IERTE D e o 7 (1K) 3-13).

W, T U7 OFWIMERREOBRINHE
R, PHKIRMMES, AR O, F
RO BANERGESE) (1 H) B, L7z -7TC,
AGEER O NN o 0O & HIPRIE X O PRI IR
L, K4T% EmhoTz (K3-14). £z, BHIR
X OGS, BT OFEIER (2 A 8 H)
ERl—H THoT= EBEL, BRIMENEEE 2 e
B 5 EH30%1272%. A% (2012b) 1, ‘<~
AHy b AT T XY RYT & B —
x> ZHWT1 A FA»s0BIRIEEZIT- 72
LA, K 28~29% DIREHIIEEN 3 - 7= &
Wi LD, ARSERR & I ERTE BRSO R IR
HIHIDR R 5 2 L2 BETHMETH LB DD,
AERTEMLT: “T70=7" ©12 H N
OIRIRZBLAT 2 “REIRRE" 1T, O THT
KR OEIMEFEE B2 BND.

IR O A EifHE E D, 2016
1A O A FEMRS 47,9 1 (—HEIE A B A
TV — R ITIERT, 2016) CHIBATREZ 4 2
AT D L 240,937 H/10a (2725, @E, NG

e ToU=7’ OmgEEME, 6 A E~T
AETITHECPIET TS (JA LERHESY

IR, 2014). Z D7z, ARFEERCTOREEELE
%, TSR T OREZIZ LA EZ T
b, ZOHREEENZ D F FFTEOM FIZo7n
LEEZLND.

PLEOFER I “RMIGRRE 1L, 1L (1
A R RIITRBAAR) 12RO BT, A
FHBDENNANT ZRJEEHE L s S
72, 12 A FROERBHAAREORIRAEE R A3
EHAED 400 FEE X 0 D700 264 BERBICLE, R
HIRRRLEENT S, BAEK T 05280 30 72 < FF
KEPHE b b, I6IZ, ~T AN 30C
FETROLEMWIEERIFITERBNEL 2D &
2o (B, 1996), SRR CIL, NIRY Ok
BV A K7 v 0B ERY, ~NTAD
PRIRMEZED 5 Z EREEIZR D, TNBHICE
D, BRIIHREER 30%LL EA R L7225, FE3F
i sm EL, 2 OEHBIEOIZE A E 7R\
EOHHREEAFETE D EEZDLND.

V & Z

PRIMENE 2 B L7ZmRAERIC L D “Ril
PRRIE ZHENLT 5720, TI7UxT D12
A TR BRI Z BRAG S 2 BIE T IEIC DN T,
N ANBEESRM A BN L, AR, RENE
BLOVRIEE &I LI F TR LT,

PRI 1T 2 RIIRIRIX O/~ T 2N
PRREEITIEITIX (4 B MORIREINRZ BRR) &
DKo 7o REIREXOIEIFIL, 2016 42 H
4 B BB BT,

FEAEPALA D FEHER T5%ICET LWL, £
HIRIRIX2S 8 HET, BT LD 3 LS, &
FERDBBAFCH o7, IEITROREITEMR
B LD RESHERE L=, s dlicidzE=nsss
< Tpot-. FEEIRE DD 72 EHIRE X oM E
W, BT R DA EICEL, BETAEICED -
7. BHIPRRX O 10a Y4720 o A EIHEE &I
5, 6581 T, TEATIX. 10, 688L [T EEA~THI 47% D
HITBEHRZED BT,

PLEOREF LY, 12 A T b RIRZ LGS
% “RHICRETET 1L, BT A FE RO B
<, BRHENEEEO R IR L E & 2 bz,



R IS 77 v =T OB TR - BRI B Mok AR BB E

FATE KHRHE TI717 OFEEOAL
) RO HE

EARWA TR SN RBLRE T 7 v =7
(LLF, KbiART 7) 1%, @FO T70=7"
(LLF, 85T 7) £ 0B BNTRRIO K Z O F
PEHL TS, L L, ZRETIORRRT
T DFHEIZ OV TR R e 2 B IE I Thi
TV, ET2, ZORMBOIRRKLITH LFHEZF]
MU, XUy (BLIF, GA) 2[EMLERizE
(7% GA 1 [] H ORLBLE I OFLRRPGA 1 B4l
BOEREOFTREEN ]I C& 5. £ 2T, A
TIERBIRT 7 OFHEZ ST BT, F
1 fi CIEDRBI & 7 Y FHITIEC L 5
TEITHT-. F2HTIE, GAEEOE IMLEX
L7280, BIUE, FARE T E T D SRR
WIS L CWRW D5 EEE BHIIZ L
72 GA 1 [FHLER O ALPRE B O R & Fist L
55 3 Hi CIIRBLOREEZTE)> L72 GA 1 [BJLERD
HANBARE 21T o 72

E1H KMRE TI377 OFHE

I #

i

WHT 7T, BRIERO BV ERHT S5

REL, RREN 2g ETHDH. RETHAS
NI KBRT 7 ORPIFEIL, Wic2g L EHV,
Ag IZFETHREL RS> TS (¥ 4-1) .
INFETHEINHFERD T 27 &
LT ‘BT 77 R Rk elnbh (il
JR, 2012) , RREMIZNEET 7 LD 7~10 HR
WS AR L CWS. b, RIRTH, ZRET
FRERLEZZDNDREROREZN “TTUx
TR STV D, W BRSO REA
T, BIENE LT, BERRHE LRSI
Mot ZORKRT 71L, RN @ T 7 L1F
HTHDH LD, BERRAMRE LTRNTOM

R

WO 22y WKE-2og B - 154g AR LBg

XHRTS BETS

41 KHRR ' T59I7 LBE ‘T59z7 D
BEEOD LB (GA2 [EALIE)
A —)LiIN—I% 3em &Y

R 4-2 KHRHE T50z7 LEE ‘TIVIT7 DEODRFRBOLE (2016)
Lo #eE W, M Lo 8k L 160K L. 2480k L. %2 A8HR0DE 1 ik
Ls; ERRDFES, o T8I L) LE1HEIR ) OAE B H 1R L) &5 28Ik
L) DAE v H2HR L) £F280RDE 18K L) OAE
R —)Lis—(E 3 om ERT
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IR > & — 0P gEdis o 48 5 (2021)

HAEA TN D (EARIREZERIFFLS, 2016Db) .
L2 L, ZOKRKIHRT 7 ORI OWT, B2
PRI D DT THI TR,

ZIC, KKIART 7 LlET 7 ICBIT5ED
FHIRNZOWCIHAE LT, F72, ZOKKRT 7
NFEABKICE D L ONFRERTH D E N
S5MZT D728, RAPD 3% (Brgul 5, 2002 ;
Karatas +Agaoglu, 2008, 2010 ;Kocsis &, 2005)
& SSR (Goto—Yamamoto &, 2009, 2013 ; Oh +Kim,
2011) IZ R D0 FAMFRIFIE CHERR LT, &6
(2, WSRHED GA 2 [FULER (EATE) Ik A5
onE & RPATIEE ( RfE) ol L7z,

I M#ELUVAZE

1 EORBRELEDFEMFEHNFERICE DR
E: %
1) RARTIELRBETIIIEITEEORTE
HEEEHE, BRI ESER T o & — A3
(LLF, S8135) oo R 5 3R (FHn
R 1B, e 2 &) (ShE S D KRR
T 7 EWET 7 & Az, AR T R IE
148, @R 48 CH o7, FKHE D 2016 4
4H1H (FHIME), 44 21 BB X5 H 30
H CGE@InE) (2 5 $ER oS 3 B >ERi L
7o BRER L7222 )1 S (1991) 7R L7z Galet
DFEHELC T 4-2 [TRTEBLOR S0
EZPIE L. 512, ENHIDz T EEE o
s (L) Ziid L7z,

2) RAPD (Random Amplified Polymorphic DNA)

&

RBNITAER O KRR T 7 Ll T 7B IO
HEERLEEZEZONDRETIT U7’ 554

(EERA, 28R, MMARA, 5254, i
HEA) ZHEEHC VW, F72, R 265K
SETHD BB INTL, REE, A H
v N AT T LI R)T P=— LT
=’ (V.viniferal.) BEO ‘v A L ~A T
K’ (V. labruscana Bailey X V, viniferal.) %
MWERTRRE] CO Ll 21T o 72, 2013 428 HIZ4%
17 B R IEE R O HE (YENE 2 ) Z PRI L,
HEPES & PVP D A TZARIEHRIC 2 2 BE & CTAB
1 (Stewart * Laura, 1993) % —¥#ekZs LT DNA

ZiH U7-. fH L7z DNA 1%, TE Ny 77—

(10mM Tris-HC1, 1mMEDTA pHS.0) IZifiRL, I
JE L E 2 ESIKENT 100ng/ ul IZFHEEL, -
30 CCHRAF LTz, 7 T4 ~—i%, 10 HixtoZ
U NT T A — (F2m AL OPA, OPB) 21
FEXEZFIH LT PCR #1To72. PCR OISR
1%, 7> 7L— b DNA5Ong, rTaq /Nv 77—,
MgCl1,2. 5mM, dNTPs ¥&i8% & 0. ImM, 0. 1uM 77
A ~—,rTagDNA 7R U £ Z— (TOYOBO) 0. 54uni t
ZAHDETI0u]l & L. PCR i, ——/b
A7 F— (TP-600, (BK) Z# B 73144) =#H
VY, 94°C 2014, BVEMEE 94°CT45 D, T =—
U 7% 42°CT 15y, MRNKEE 12CT1 %
1A 7L, 456 A7 UTHT. HFoidz
PCR HEREML, =F U LT a o REegie
2. 0% 7 Ha — A CEKIKENIZITV, UV IZ LD
HatTo7-. Bz "y Ro ) HEBIMEOE
WY R~ —h—b L GERLTZ.

3) SSR (simple sequence repeats)
PEERRAEIL, RIS O KRR T 7 & i@
W77 ARM LIz, 2016 4E 6 A IC&RHN B
A PRI L, SSR 1T I 2 AR M 2 A L7z
DNA 1%, CTAB #£% —#SchZ L CTHiH L 7=
(Kobayashi %, 1998). SSR ~—X—i%, VVS2
and VVS5 (Thomas * Scott, 1993), VWMD7 (Bowers
5, 1996), VVMD27 (Bowers ©, 1999) ™ 4 f&fH
iz, =~ /L% A 7 F—1F ASTEC Thermal
cycler (PC-320) ZflHI L7z, PCR SUSSRMHZ,
95°C 5431k, 94°C 14y, 50°C 1%y, 72°C 1%y
Z 31 Ei VIR LTk, 12°CE 7ThrE Lz, 2
DORHIZIZ DNA T —7% % — (ABI PRISM 3130x1
Genetic Analyzer) ZF\, fFY 7 b =T
(Peak Scanner v. 1.0) CRHakpIZ T AT,

2 KRRTILEETIOREREDLE
(GA 2 EIA0L3E)

A, RN H R TR o> KokL
FT 7 SRt Ll T T TR GBI 2 44)
Z VY, 2014 4E & 2015 R0 L=, R,
L THE: 2014 4F) & 2 A 9 BB N2 B
Bh U= (2015 4F) Thotz. £AF
HIF R OFRFEBIARIROEITIE TITV (BiR
WL, 1996), FiTF = —7 ZFIH LA KFEIR



R RS 7T v =T OB TR - H LB BT D s A B AT IR

Wil 24T >7=. 1[EIH O GA QLF L, FRIE S A
{2 GA100ppm & CPPU (Bfidn4s @ 7/ A MEAI)
2ppm (2014 4F) F7=1Z 3ppm (2015 4F) DRE
WIRICRER] (P4 77 e —F BI, AFN
A7 BR) 0. 1% %Mz TH 1, 24EFE
IOV AT 72, S 512, GA U &
[FIRFIZ 7 BC T O 2 550 L, RAFEOIERIERR
E L7, 2[EIHO GA LB, JBEK 10 HRIC
100ppm FHRIZ L 5 RFRIEZ T 7. RFENE
i%, 20144E7 7 22 HEBXN20154E6 A 8 HIZ
1RP4720 1 ~ 3R FEZEI L, I, RFEH,
b s LU (O) MRS BT Ze T
VER 7 —F v — b) il L7z, &35 b5 hiz
FEOTHELTL, T OXVBEEH (PAL-1, (KR
7 & 3) CRUHOFEEZRIE L=, B, KR
{£F R U 7 A (0. IN) OHFFIEEECRIEL, 1M
AR L Uiz, RaEAREIL, R - 816

(2010) D7R L= FIEICHEL, BRI LV % (0),
Do), H @), £ Q) THMrLT.

3 KHRTISLEBETIORABEEDLLLER
(GA 2 [E01E)

KBRT 7 LIBHT 7% EnE 3~ 487
2 GERYIEEE 244) AL, 2014 4F & 2015
O 2 A LTz, BB, iRy 10 A
A7 (2014 4£7 H 10 H) L RkEE (2015 426 H
11 H) 2810 SETORIRLEE. £FEND
kL CPHHAEL 2014 4F ¢ 14. 5~15mm, 2015 4F :
13~14mm) %330, 2 TEIZHD bRy,

BB T L A A — 4 — (RF2-3305C, (BF) L
) & VY, Sato B (1997) OFF1EAZE LTl

LT, T72b B RN 7V A B 10mm D)
DB BB IR S BEc 25 X9 1T
O, B 3m OMEET 7 Yy —% 1m/F
OMPETH > TMCEAS T, JIERICHED
NPT DRRAORERAE N) 2y,
RAREE & L.

m # %

1 FEORBREEDFEMEMTFEICK DM
Al

1) KBRTSEEETIICEITEEORER
KRRT 7 LT 71281 5 HEORETFHY
Btk 4-1 IR Lz, B L-3/EE D, K

Wit T 7 O FRZN OB S PEET 7 L0 AEIC

o T-08, ZNLISOFEIE B I B2 75T

RO BN T,

2) RAPD (Random Amplified Polymorphic DNA) ;%

RAPD ~—71 —D{KE/ 7 —ANZDONWT, 7T
A ~—A10 OFERZ [ 4-3 (2R L7z, 1600bp,
1200bp, 900bp, 700bp 33 TN 600bp D~ —T1—
DT XTHELL7=DIE, RRIRT 75258 ‘T 7
=T T RROHBT, ZOMOEFEITIT 27>
7z

3) SSR (simple sequence repeats)

KBRT 7 Li@HET 7D SSR~v—Hh—I2 X5
BIEFRIOMKZ R 4-2 (TR L. 4FHEO~
—H—Eb—EHLTRY, KhRT 7 LdET
7 L NCEIBHZRIIFED bR o T,

Ra-1 KHRHE TI0LT EBE TIV1T7 ITBITHEDOREFHIFFE (2016)

ik J . , , TRADFES
Y (iﬁ;' R miagk/ Rl BR/ESIR O EIRIRESIR fHE/ae @B aefey )'
cm
KHRTD 4 0.78 0.55 0.31 093 979 144.9 8.6
. TEMR
BETS 4 0.85 057 0.33 0.96 103.7 151.1 6.7
EE'&X ns ns ns ns ns ns k%
KHRTD 4 _ 0.80 0.54 0.32 0.86 104.5 153.2 85
e TEmiE
BEETS 9 0.79 0.52 0.29 091 102.0 149.9 6.8
EE‘I& ns ns ns ns ns ns kk
KHRTD 8 . 0.72 051 0.25 1.20 99.6 1458 8.3
o BHmE
BEETS 11 0.68 0.46 0.28 1.00 93.6 1386 6.2
HEM ns ns ns ns ns ns *k

"GaletD H k(25D (LR DREZEMRL)

Yo ERIREEAIRDARE, B FIBIREE2RIRDARE, v H20lIR 20RO 1 ZARD & E

ok TWKETHEEDY, ns; ARELGLGHRE)

87
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SRR ESER T o 4 —WFEss 58 48 B (2021)

2 KHRTIELEBEETOIDREREDLEK
(GA 2 [ nz8)

GA 2 LR ZAT o 1o KRR T 7 LT 7 O
HEWEOHR A 4-3 (TR LT-. WESL D,
KBLHRT 7 OWE, REEHIS L OB E G
77 L0 EN, REAITEET 7 L0 {E»roT.
BB AR IRRIRT 708 1.6 T, @7 7
D 2.7 XKD -7, 2014 FEDOKKRIRT T OFE
FEIE 20. 2 FEC, @ET 7 X VKo7
®4-2 KMFRH T5917 LBE TI5917 O

SSRY—h—IZ kBB ILF D LELEL (2016)
SSRY—H—*
VVS2 VVS5 VVMD7  VVMD27

KEZTS  133/1417 111/113  248/251  192/205

BETS  133/141  111/113  248/251  192/205

* VVS2, VVS5; Thomas - Scott (1993)
VVMD7, VVMD27 ;Bower (1996, 1999)
! RIEE T OEETER

3 KHRTSLEBETIORABEEDLLLER

(GA 2 [E018)

GA 2 LR ZAT o 1o KRR T 7 LT 7 O
TEPIRERE (e KARTER) O A X 4-4 | R LT,
WS G, WRHEORPIBEE (R (CH &
RFETI IR T.

vV £ =

1 EORBREEDFEMFENFEICEL SR
4|

S (1991) 1%, AAFFERAET KD ORED
TEREAR M2 A L, 2O ESE (U,
VEL WD) HHWVEHRS N R Z L aREL
TWob. F7z, WA - #HE (1990) 1%, ‘B4 —
R HTANAT )T 5 &, EFEDIERIZ
D, ZHIMWELS 725 & LTWAD. AT, W%
BIZHRIT D PRI ORS ZfE L= 2 A, K
BBT 7 O ESIHH G NCGELS, Wi CHE
DOFRBIRINE 25 Z ERH BN -T2 (X 4-
2, &4-1). F7o, RELRT 7 0FAEMED IS
BHIZE D HONEB GNTT 578, RAPD 1%
& SSRC L DB P 24T o 7. ZORER,
WIfRATEICBWC, KBRCRT 7 Ll@ET 7 &0
MNSEEER T o7 (K 4-3, £ 4-2).
L7225 T, TNHDOFBRAERN D, KERT 7
EFEABKICEZ LD TR, HFRERTH D
AIREMEDS E &I S Tz

2 KHMRTIELBETIOREZEDLLE
(GA 2 EA03E)
T T HHWEITHEORER (Watanabe
%, 2006 ; Shiozaki ©, 1998 ; Lisek, 2010) T
i, TR 1. 4~1. 5g ERE ST

4-3 TS54<—A0 TES5N1=RAPD R—h—DikE/ % —> (2013)
M: BFEI—H— bp) ., R KRRTS, 22 BETS BERKTS. 3 LtER4E,
4: Z8% 5 THR4L 6 55LEBE4E T MERE RIES hvAVILAY, 9 FRE
100 DA URRAY L, 11 RRAY b -FT-FLEYURYT, 120 HY=—FK)LF =z
FE, ‘T32x7 1 RMHDikE 2 —2ERT



RSP RS T T v =T OB TR - B BB B A BRI
R4-3 GA2EMIBICEDRMRIE TSV LBE TIVI7 DREHEDLLE

it IR BEE BHE WEE iz
3 s fem H . REET BREERE
() (ke/#h) (g) () (°Brix) (g/100ml)
KHRTS 43 217.0 25 5.3 16 202 0.83
2014 Mkl 2
BETT 23 1174 15 6.0 27 21.1 0.88
iﬁx kk kk *k *k %k kk *
KERTS 11.6 2255 24 58 - 222 050
2015 2R MR 3
BETT 6.1 1524 20 6.1 - 223 0.62
BEH *k % o " - ns ns

7 (k) BTHERBBRAMER h5—Fv—HME
YEE(0), (1), H(2), £(3) THIE
HRTEICKY, ok 1%KE, *:5%KETHEHY, ns: FEERL(n=5~7)
" F—HhL
CPPU 2 ppm(2014) &f=I% 3 ppm(2015) %1[E B DGABRITERALT:

2014 2015 £

0.5 ns’ 0.6

04 0.5

g 03 2z 04

g— g 03
K K

® 0.2 = 02

01 01

0 0

KHFRTS BETS KHRTS BETS

5 4-4 GA2 EAMEEfTot-KHRI T LM

‘FSHIT ORAFE (RAREE) O

2 HRIEIZKY, ns: BEELL (n=3~4)

ROORESEEEEE T
W5, KFEOKELRT 7 OFRiEIL, 2.4~
2.5g ICELTEY, lHET 7LV 1L.6~1.8fFK
=<, ZOKRBFZRT 7 ORI, GA 2 [FHLELC X
STHEET 7 XVIEKRT 25 2HFTDHLEx
Tz (38 4-3). 72, KbiRT 7 ORI,
W& BT 7 L0 H o7z T, R
R VT vangr—y gl REOEMRG
Tl FHRIER OB R L, BHang D07
VMR A9 GRS, 2003 ;Reynolds &, 1992)
Z D, KERT 7 OFRBZEOIK T, FohifE
DI LD DhH Lit7eu.

Yamamura * Naito (1983) 1%, "7 =7  d
FnE, PR 30 B CAMITHEINL, 0%
VRULHERF £ TR E RN T & A LT
W5, LT o T, KRCRT 7 Lk T 7 OFHy
TERGBEINZZE 72N B 2 B A0S, Fil - B
(2010) 2MEFfE L T D X 9 ICBRi o 284 72 iE
KRIZE-T, RIS ORXhEEEN
DI R B RHEMED B B . DT, FhRIER D
BUWRKLRT 7 CHRMAEARE @ T 7 K0

Wil Tpoln CHEER I L.

3 KRRTILEETIORAEEDLLLE
(GA 2 EAnLE)

FIUxT ORAITIRSNL, LRk TR
NOBWESZE->Tn5d (FEF, 2012).
Takahashi & (2010) 1%, 7" R iZ Gk
5 I FE AN 3 5 bl & BRI AT S
WO BRIy, T U =T ITRED
A AT EWE LTS, F£iz, Sato H (2004)
1E, GA ALPR U 7= SR D e K e B TR 1 0 1
B NG, GAERIIRAME ZEmd 5 &
WL TCWD. 207z, 2[E 0 GALBLZLTH
‘TIUxT ORAMEDL, ARV EL
LR END. £, KbiAT 7 L@ET 70
FREE (e KA EE) (SR & AR 22720
o7 (M 4-4). ZHETHEAINTZRERORKEX
W T U7 L, WESEKOTE, AR
TR L LdES otz 05, ZOFERT
W= RECRT 713, @7 7 L RREORN
THRE (B KER) THDHZENBERMASE D &
LGl LTV 5 &l Sz,

V & B

RKERT 7 LT T OREOFBP L RAPD 15
& SSRIZ L D EHRIERZ A LT T ORI,
KEFTF 0 FEADES ERT T L 0L,
MRFEOBICHIZERITFED Bz o7z, IRIZ,
FIFHEOD GA 2 LB DR % bl L7z & =
2, KRBT T OREE L BREL, mET T &
DHEICRE Daolz. kRIS, Rz, Tk
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AR RS 2 o 2 —BFgEHRE 3 48 %5 (2021)

AFREE, BEEE I L OB I XD o 7228, Zhb D
RIS O CIERIREZ R Do 72, £, W%
FEORREEE (e KA 8E) (A B2 2T b
TRt

B2 KMRHE TI3VT EFALIGA
1 B B EOEARARE DHEKR

I #

i

U, BIRECIE, T v =T OZRBLIE
AR ERE O A 2009835 HAYC GA 1 [a] H AL
PR R OB (RHE 10 #0) L 0 BT,
A R S EEREEL T 20bwd “
L AT D GA BB (REET) 2T
nTWs (AHE, 2013a; 37, 2016b). T T
=7 T, BAERTOD GA BN RV S, fEE
FIHME T 2720 A, 1965 ; Eik - FAR,
1961), 5L EDBREL 20090, —J, Kk
HT 7 ClE, GA RHPLEE (FIET) 12X 0 sk
BEEMET L TH RSNV, BLE
DORWRENEEREEE 2 B, GA1[EH
OUELEMIHI OFER NI TE 5. LavL, GA
RSB (FIET) LR, NN EL 72
o< (BrM - AF6, 2010), JEEEICE L7-
BAE, ANEREAHE 72 0 FURIAE R~ A
fath &N 5. 2T, GA 1 [B] B OALEHE IR o
YER & EAUTHE D RS 1otz BrlZ, K
Ko7 7 2RI Li-i@ O GA PR (RIEES
KO L0 S BITHEWEEO GA 1 [BIH LB AEF,

REMEBIOVNEMIC R T2 ZHR/AEL
7z,

I MHEEIUVAE

BB, 10F T 27 ITEEXL
72 SAEARKRT 7 (WAL THEY) 384 v
7=, VFRNZ 2015 4E 2 H 24 HICHEABILE L7=-
WAL C, IREFIIIARROEITIRES
PRICHE U 7=, UK, GA 1 [B] H QLMo EEEKL
BOENTL Y, 58, 68, TAES XU H Gt
MRIX) Za%@ Lz (4-5). GARWH X, 3 H 25
H A8 1 AUEEX 7= v 3HERE (55 1 1ERE) 432
OMERRIRE 21T > 72, GA ALPRIEFE I 100ppm T,
CPPU3ppm &JEEH] (77 m—F BI) 0. 1%% R
L7z, &7z, GAUWPEL[RIREC 5525 L Chi
U7, GA 2[RI HAE L, AALBEX & &3 10
H 12 GA100ppm ISR O RFIRIE (T 72. A£H
HIFAATE, Wb H, SRmRE B 3 L OYEaBRis H
[ZOWTITV, 22 GA W% 04T L7,
R (RIFEZPR<) 1%, GA1[AIH & GA2[alH
SRR Z 2 AVRITE LTz, F 72, FEmEABERL R

(w7 UE) BAREL, FH - 21 (2010)
ORLIERAEC LY, 1 (0), FRERE (1), 12T
Az (2) THWT L7z (K4-6). F7=, GA2[HIH
AR 4 A 15 BITHH B I LRl S
FSaE Lz, REWEIL, #XK & ARG
HOK 30 HIZICERIL, BFEE, BEBIOHR
BIE 2 AT U7z, BEEE, BRRE, Sopas BRef s
18R LI FIECHIE L7z, Bpefa (CO) 13,

1

RESK RE6MK

RE7K RE8MK

4-5 BEGAEBIZEIT S 1 B BNEBEROTEROIRE

(2015 £ 3 AT 4D



R RS T v =T OB TR - B LB BT D R A B AT SR
— ~a,

TEETBERR (EvoUE) BERATE
M4-6 FERTHBER (EvIUE) LBEREICETHIERDKE
(20153 A 24 A)

() PRSI ET 0 7 —F ¢ — b F4-4 BEGALEIZH 31 B B ORI A KK
THIE U7z, AR T, SRk 2 R Chk Rt TIVI7 OEBRISRIETEE (2015
LRSI B LUE DL, Flilo Rz 5712k GAMLEZ# A ¥
D, AEIZiz s (0), x5 (1), 13& (BELEEY ﬁ?? iﬁﬁﬁﬂ %%ﬁfﬁ
A ERZTR (2) THrL7Z. E6IZ, Kk
P D Y% 1AL, 2o e L mESH 0 Ghe s
TWA/NEE S ARICHONWT, BEERE (B %

BISE U 7o, 43 B 7 — 4 1, UK b 4B BECK 0 o) e
DB 24T > 77,
BETH o ean o
m #% g
BES8 #& 149 52.0 57.9
(XMEX) (4/8) (5/16) (5/21)

JEZE 5 MUIXIZ 1T DB H o> GA JLBREZ H
B 19.7 HCReb R <, BRI S 727 AEW - -

~ SREAHTICEY, . 1%KETHE (n=3)
FERRICEL leolz (R 4-4) . Bhik{tA Y A/B
BIOFEARBBIZOWTY, [REROMEN %
~LTE.

GA 1 [l F ALERIF OBEIR 1%, 54X 1. 9em -5 BRCAMUEIZH 151 EIE QIBHMAKHRE 7597 OBHES
T“%%@< ’ ﬂfﬁﬁﬂ%ﬁ,ﬂﬁ?ﬁﬁb NE: kﬁ%ﬂl:§< ﬁﬁ*%&ﬁ%%%i&f;‘(;ﬁfﬁ?ﬁzﬂ(zms) —
ot (i“z 4_5) . GA2[H Hﬁ@ﬁﬂ?—?@%ﬁhﬁﬂ MEBEH GAT IZ?IC%];MIEH% GA2 IE(ICEm&)&IEB%’ 1*(5;@ EEZ%E%
VIR X B CA B 2T b ho 7=, BES & 19 135 7.2 19
F 72, FSAERX OFE AR RS AR 1. 9 B36 K 26 12.9 50 20
~2.0 THEREIT ) - 7=. GA ALHRFRAIZ RE7 & 35 136 38 20
X DRINHAE 3. 1~3.7TK) ITHE/RZET iﬁ:éf 39 139 36 20
1otz (M 4-7) . B RIE, 580X72% 13. bem R o e - ns
bR, PRI R D IF EA RIS e
B fpotz. R & PRI OB R T RS BIED, e 0k, ne AEEBL 0

HELRETRO N2> (3 4-6, X 4-
8) . FBRIE, HRHINRL 22T EREIC
B 7poTz. SHRIXORELA (CC i) 13 5.1
T, RN EL 2251 ZEAEICEL 2o
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7. BELEVIZSMIX230.5 T, ZDOfDX KFL.

EVELIH ol FREEEEIT 5 MIXH 6.2 INERERNE, S AXAY 12, 4mm LB R,
Ki/em Tl -T2, £, 5AXOREIX SLBRIREA AN < 72 DI O CHEIZHLL 72 o
16. 7 £ LK<, APRREIES e DX EA E 7o (X4-9) . PRI X 2/ NFHERICA &
W< Zp ot BRFEIE, 5HIXAY0.97¢/100ml RETRD BT,

Licbm <, ALHREANE S 22 D1 EAEIC

ns

_ 40 1
47 | -
_I_ ‘I‘ ‘I‘ 35 |
3 4 + 30 1 —L
% < os ] —
# &
ﬁ > % 20
g mE 15
i 1 10
5
0 T : : \ 0 T . . ,
BEsH BEe BETHR BEsK BEsSH EEet EBEIHR EBESK
Pkl s i pubzl:cder

K4-7 BEEGALEIZH (51 BB OUNEBHEHS KRN T50L7 ORIHEEERHL
REICRIFTHE(2015)
AFESHIIZEY, ** 1% KETHE. ns HEEHL(n=3)

B h O SIEREREE TS
z4-6 FEGANEIZH 1210 B ONBELAKMRT  ToUr7 OREREICRIFTHE(2015)
BEEE BE BHE _ HEE AR EREE"
SRR Y BELEY
FH @ @ BB C B (g/100mD (hit/em)
B 169.9 13.7 27 5.1 05 16.7 0.97 6.2
BIE6HK 195.3 14.3 25 54 1.7 18.1 0.82 75
BEK 2099 14.7 26 58 19 19.3 0.80 78
B
(HEER) 194.7 146 24 58 1.8 19.3 0.81 79
HEMY ns *ok ns *ok *ok *ok *ok *ok

*GA100 ppm+CPPU3 ppmZEMLEEL, 5 #iELEL -

YOm) RIEEREARATERNT—F r—ME

"HEBORZAICKY, 2, FEAERZIEL, 1;0PRZ5, 0, HLNICRZSTHE
VERMM/BETHE

VHBATICEY, wx 1WKETHEEHY, ns: FEERL(0=3)

BESHR EBEOK BETHK BEL K
X 4-8 &% GANE(CHITS 1 BEONERFHANKMRSE TV 7TOREBICRIFTHE
A4 —)Ls3—[E 3em R



P RS T 7= OFTxR

z
*%

12 ——
—E 08

10 A 0.7 A
e e
£ gl £ 061
ux ¥ o5
L L=
K IB’K 04
~ g 03 1

2.

0 0

BES5H RBEeR RBER REEsK
IR EFHA

0.2 1
0.1 1

< B IHEBAN I B 2 Bk AR B AT 28

ns

RESH REH EREKR EEsK
Pzl

4-9 BEEGALEICHEITH1EBOLERPIAKNRR 75717 ONEEORSEEICRIFTHE(2015)

*HBAHTICEY, #+ 1WKETHE, ns; FEZHL (n=3)
B Ot IIRERELTRY (n=3)

V % %

FAEFH &b GA BRREHZN FUNT L, GA AL

BHEDPEL ebEma R Lz (& 4-4). @E
‘FIU T OINEEEE T, P10 R
X3 HICIBRRELHEETZ 52200 (FifG,
1986), FEIHE 5K 6 8 MUTHINNT 5 £ TOREZE
AEIZ9 ARELEEZEZ DD, SMIXE SKIX
(RHHRIX) OfEBAIOZEN 4.8 B TH H720,
JRIEZ DO 0 FUONREHNZ GA 1 [A HALBEZ AT 9
Z LT, Gl HASHE L, RSSO B e
EnzEEZHN:

7 R USRS OTERL, BHEER 0k B D
IMEDHERE L 725 Z v (BIF, 1996), GA1
[B] H OALBRRFH 23 oy (EERHS D 720) 12 E
R GERER) NMEVOITSRES RS (R
4-5). L2>L, GA OULERREHAS B & FHh O fif
EEANENT £, GA 2 [A] H QLEL: O fih
2, X CHERZEN Do T, TErEAR
BEDLSE (B2 V) E) OFAE, HREWHe GA1
[E] H AL 5 BfE £ COMBINEW LR Sh
L ENBHITIIION TS, ZD0, FF
M- 8% ©2010) 1%, ‘To7v=7" TH{EETO
DR 725 7~ 8HHIT GA WLERZ1T S &,
AR AR RN Em L Ipo T EE L C
W5, AREBRTE GA LB 5 ~ S K TH
STz, JEEAEEE (B> 7 U F) FAFRE
%, ml ol B2 oD, £, fEEABER
R (v 7 VE) 1T, FhiE) 2gwitLE K
THI LG (FFH - 816, 2010) , BLEV O

HCHOAMCRD BN, T77=7" 1%
GA 1 [o] HALBEAL (29RO 21T 9 L RESERN | E
HZ e (REMS, 1978) , AETILGA L[
HAVERREZ, 7~ 8Kk L CTHiLT H1EZED
FZle > T D (BRI, 1996 ; B, 2013a) .
FLBICRAT DRI, 1 KGR L CTHiLT 5
7= (B, 2013c) , FBWHORAERD L EAE
ST IDEEINT 5. UL, ARFEER Tl ALY
K DFAEREN A BT 7o 7 (K 4-T7) .
S BT, EHLEIT O LRI SIS 72
W (s, 2016) , AZEBRTHIEFELETT O 84K
XOBEREENEL 2o mE R LTz, £12, T
Z U7 1, GA 1 [a] H ORI A3 B b A E
HHR GBS0 LT Wed (B - faid,
1961), KKi%27 7 T GA 1 [0] HALEERFHOF
SHIXTHELE VN -T2 (3K 4-6). ZDi=,
JEZE S KO GA 1 [RIH AR AT 5 Z & ISNEE -
Il S 7.

—4, 6, TBIU8HKX (RHX) TIL, &
KB ENHIED 8 ~9ki/em L VIE T LN (B
&, 2013b), FLRIEEDN 2.4~2.6g £ TIKL T
WA=, BLEV M ELE. F72, CCflix

SLPRRFHIZN R 2R DI RT3 D 2o L7z,

REOHEEELT VN T = EREOBIIE
EVVARIA ®H 5 = & (Pirie - Mullins, 1977) %0
HAJLR Y —E=A ITRBWT, BEEORN
REOT VMY T=vEaBEZ NI &
(Matsumoto &, 2015) WHEINTWD. ZD
728, GA 1 [BI HALBRRA O BN 5, 6 BIX OFEREE
2%, 7, SKX GRIEIX) LViEWz®D, 5, 6
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AR RS 2 o 2 —BFgEHRE 3 48 %5 (2021)

XD CCAEDMEL 72 A 2R LIz & B2 bl
5.

/NI, i & (AL GA LBRS L M E Ui
FE922En5 (B, 1973), AKFBRTH RV
FEREH /NN R < 72 o 72 (X 4-9) . Casanova
5 (2009) %, ‘=T RURT EZHNT, O
~400mg/L. @ GA JLERAZTTVY, 0 ~160mg/I, £ T
IRIRENE L IR B Icoh, B GL K0, £
ORFETE TR L LS LD, —J7, K
FBRCIIR—IEE (100ppm) T GA LB ZAT - T
WD T2, NI AR X R CA R 3
Moz EHEER X T

PLEORER I Y, KRR T 7 OFHIZ L - T,
“WBHE” A AET HIEROBLE ] (FEYE 8 £
L0 EBITRVEIEG, 7RIV T, R
G 150g LA E, HkiE 2 g DL LoD SN
WELAFETEX DI ENHALNIR T,

V i B

GA 2 [RIWERIZ 3317 % GA 1 [1] H O ALERE IR
DYERZ HHNZ KRR T 7 % W= GA 1 [RIH O
SLPRIREH] (REES, 6, 7, 8K0) MARENEIZ
FIETHBIZOW TR L7, BhiiB e %
FLTCWRNWDDE ZARET DHERO LT
B (BIESHK) L v SBICHWRIEG, 7L
WZBWTh, REE 150g DL E, FhiE2g Ll E
DOFEREDE WREEAETEX 52 LB LD
27257,

E3H KR TIVT ZEFALIGA
1 EAREE T D BAZE

I #

il

FTITU=T O GA2EWLEECIL, TR 14
HANZAT D 1 [ B AR CHERE 7k, B 10
H > 2 [a] B AL CHRIIE R 2 STV 5.
—7J, ‘EA—x R EHE R EORER ARG
(RELREZ2 & CIE GA 1 [BRAEEEA SN S 4L (7
A5, 2006 ; g5K « BYH, 2002), ITHETIE, 2
TEARRKINR 7 RSt LC b & DML LD
GRS NTND (Oh) BEMOKEHE 2l
U H—, 2016). L)L, “TT7U=7 @ GA

1 [EEECIE, BRI OB R R/ IR DR A
L, BLEYDOELLEDLREMEDIRNEE L
PEFECE 722 (7, 1973), ZHUETHEM
ftC& o7z (K4-10). UL, 7 JIC
DIRIND T DD GA 1 [RILERELT OB %3
LB ORI IRZ V.

F1EICRERMEEZH LN LI RRLRT 7
X, BRI T 7 LW B 2NIRE V2D, GA
1 [EMLERIC k> C, RICERIDA/NE L Ao Th
HEHT 7 O GA 2 [BJLEE & [FIFEEE DR & X OHhL
BEETE DGR S 5720, KRR T 70
GA 1 [RILERETIZ DUV TR 24T 7.

S -u.-'——--..

ol S S S

B 4-10 &E ‘T5UT7 EFIALE: GA1 BILERE

FBZE 7~8 HHAD GA100ppm O 1 [EALIE
BHOESDE, MIRDEAN. BEFENRLNS
(2015 7R28)

I MHEEIVAEE

1 KARTSEFALGA1ELENEE,
RERE RAEES S VNRER EFBICRIF
B (EER1)
1uﬁ%i%ﬁi%ﬁﬁ®mﬁé ‘TIUx
CEEEE LTz 2 A KRIRT 7 (H BVATHE
&)Sm(%mﬁmﬁﬁ)ksﬁifkﬁ%?
7 4 F8f (2015 FUZ I E O B Z -
JMEARIL, 2014 4F2 A 14 H~5H 2 HEB LW
201F2H9H~5H1HE L. ~NUANIR



R IR 7T v =7 OB TR - BN BT 2 Bk B TR

FEEEN T, RROEATIREE B CIT 572, GA 1 [H]
SUPRIT 5 U7 LB EE 2 B 5 00T 572,
HE S MU THTHY 2 JLBRX 24 7= 0 3K (2014 4F)
T2 47K (2015 4F) B, ZOFHHRIOH 1,
2 AEFEIZ DUV TER DR D GA Bk (2014 4F
100, 200, 300ppm, 2015 4F : 100, 200ppm) %
L LU 7-. GA IR ISR Ak - 77
2 —F BI) % 0.1%MHL, #EFREDT=O,
CPPUSppm (Béfdh : 7V A w NEHD) =Fn<
FURM U7z, F7-, BIE 8 Kdiziz GA100ppm (J&
A 0. 1%F3 L OVCPPU 5 ppm M) bR E %2
1TV, THBEKD 10 H#£1C GAL100ppm O HFHEE %
ITHOXIRXAERRE L (1% 7-0 38R, GA
HUER & RIS, ARALBROTERRIIbRE L, 354 54
(2014 ) FE721X 7H (2015 4F) FR L CTHILL
7-. 201444 H 28 H, 201544 A 22 HIZFN
FIHH M7= 0 1 REIC Uz, fighnid, SSRiiE KR
V2O U OB L=, S RE0AEF Y G H,
R H, AapiaH) 281230, GA 1R HL
BHAH DV B O R ECER LT, 4,
BABERE] (RZE 8 H, WBHI, A (258
1, 2 EFEORERE 2 HE Uiz, REWE, &
SFRIX & a0k 30 AIZIC R, kL
R L OURZAIZ OV TR L7z, HEEE, BREES
FORIE AR ITER 1 8 & FERO J7E T
U7z, FEREE L, FEhE & SR R L
T Fiz, BRID 2 REA RO, 557 2 BhL (3
P& 14~15mm) (ZOWC, 551 Hi L FEROHIET
R (R E) AR L7z, 36, &R
B EEOTAEICEE L T DT/

B (5~14 AK) OFS &/ REROL 1
ELT.

2 KHZRT5G6A1[ENELEETSGA2EMN
BIZHEITARERBEDHLE (EEk2)
RBRT 7 LilHT 7 &2 4 #73offt
AL, 2015 4F & 2016 AFICFA L7z, SRERWIEE
OfE, KRR T 75 245, BT 7158
HATH 7. INEWIRIE, 2015422 H 23 H~
5H1HBLU20164E2H 22 A~5H9H &
L7z, Wi e b REART 7 IXRmEE 8 Hllic
GA200ppm (Z CPPU 5 ppm &R L 7=k & 546
BB 21T > 7=, 05, W% T 7 1TEIE S K
o> GA100ppm (Z CPPU 5 ppm - {1 H L 723k D46
PRSP CRe X (1 [RIEAEY), BRIk 10 H
%12 GA100ppm AR DR IRABLER 2T~ 7= (2
[\ H B . F7-, 1[0 BAERREOHRE LT 7 # T
ITo7=. BEAHINC 1 BP47- 0 SRR L, S8R 1
LARDITIETRFEZWE A LT,

m # 8]

1 KARTSZEFALI A1 ENENET
RELE RABEESSIVNRERLEICR
FIFE (E&1)

KBRT 7 %R LT F72 DPRED GA 1 [A]L
P EFINCRIT T LR 4-T IR LT, GA
1 [E4LER (100, 200, 300ppm) & GA 2 [EJLEE (e
HEX) CHiBA B O B2 2ZITFRD b o7z,
Bk B L E ARG IZOWNT Y, EEX[H]

R4-T1T KHRK To5027 EFALEELDEENGA MMBENEFHICRIFIHE (2014)

£58
GASLIE R E (ppm) : -
% e R SRR AEE®mA

1EB* 2@BY (82) (82) (82)

100 - 16.7 38.0 43.6

200 - 16.0 37.6 43.1

300 - 15.6 39.4 44.4

100 100 16.6 39.0 45.2

Py ns ns ns

7ALIB L REES MHAIZITLY, RIBFIZS #iEILEEM, CPPUS ppmZENMA

VimB10 B#

“mbAEGA1 B ELEZBY RHEILESIVERRIEE  HA%B K

VERERER
OB ITIZKY, ns: BEERL(n=3)
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IR > & — 0P gEdis o 48 5 (2021)

z4-8 K¥ R To50zT7 ZRALEELSEEDGA MNEAREREICRIFTTEE (2014)

GALE I:E‘.i = B $iI & i 3 db 2R E3
S0 FR R FE (ppm) EFEE RuE SgE  EYELiEE W BE  BENEE

1 @B’ 2@ 8’ ® ® (°Brix) (g/100 ml)  (#i/cm)
100 - 166.7b"  1.9b 52a 24a 1942  089a 88a
200 - 161.3 b 1.8b 55a 25a 1942  083a 86a
300 - 1649 b 20b 56a 26a 193a  087a 8.0a
100 100 216.9a 26a 55a 1.1b 187a  086a 192

*AIB(FEREES MHAICITLY, RIBF(Z5 MBI EEM, CPPUS ppmiil
viERA10 Bk

* (k) BB RS RATER DS —F vy —ME

" 4(0), (1), H(2), ZQ)THIE.

YTukeyiEIZ &Y, BRFSMIZS%KETHEEEHY (n=3)

THEBRET o7,

2014 AEIZEBR U= RBRT 7 28 L= $7e
HIREED GA 1 [ RIS T T 8%
F 48 IR LT=. GA2 [ REE & FohiE
%, WL h GA T [HLBRE W AEICES, GAL
[EULBRX ] COAE /R AT e h o7z (K4-11).
F72, GA 1 [RIRLERD G RS, GA 2 [RILER
LV %otz

2015 4D FBRTIE, GA100ppm ALFLD BT LAY,
GA200ppm ALEE L D HEI/NES)hoTz (R 4-9).
LS OFIEE IOV TIEW X THE R %
172 o T2, KRSRT 7 O GA 1 [BJLEL S A B
HWIBIORER (I T TR E R 4-10 IR LT,
JEETE 8 K] & miBA 0 OFEMhR (T, 551, 246RE s \
HAHX B CHBREL 272, E 61T, il GA300 ppm! EALEE

GA100 ppm! EJ0E GA200 ppml EIAAER

GA2 [a] 4022

SIS 55 1 RFEORBME b LB A E7 :
ZETRO BN T KRR T 7 2R LT
U SELN O R |T S B L 2 E4-11 XK#FREHE T3z 7 2ALE G QLEREER
GA 1 @Lfiiﬁ%lﬁ@ﬁijﬁm‘iﬁaﬁﬁ oS @ GAl [EIDER - GA BEIS(X CPPU § pom #RAE
- TR LT. AL z I AS GAZ ELER 1 EE GA 100 + CPPU 5 ppm
4-12 \R LTz, BRI L AR K IS ER fomRS mAN on
TR SR T, Adr—jusS—lk Jem ERT (2014 £ 6 30 B)
F4-9 KRR T5VT7 ZRALIGA1 BIQIERENRELE TR ITTFE (2015)
- . REE RHuE y o e e 354 BEHEE
GALIE R E (ppm) @ @ REE RMELREE (©Brix) (2/100 ml) (8 /om)
100 134.4 1.4 5.7 2.6 233 0.71 8.8
200 140.8 1.6 5.7 2.7 23.2 0.67 8.6
=X ns * ns ns ns ns ns

7 ALIRIXFREES MHAICATLY, RIBFICS D EEM, CPPUS5 ppmZINA
Y () B RE R RATER AT —F y—ME

* 4&(0), (1), H1(2), ZQ)THIE.

YHREIZKY, * SUKETHEEDHY, ns: EEELL(=4)



R RS 77 v =T OB TR - BN D Mok AR BRSO SE

£4-10 AR ‘T59x7 £FALI-GAl BB ERHEOBMEICRIFIEZE

TmE
ALIEE FE (ppm) EIEs e mmE A
F1 e $F2EHE F1EHE $F2 EHE B1RE

1 @B” 2 @AY (em) (em) (em) (em) (em)
100 - 2.5 2.5 8.7 9.8 11.1
200 - 2.5 3.0 9.2 10.7 11.8
300 - 2.6 28 9.5 10.5 11.2
100 100 2.7 2.7 10.4 11.0 12.4
HFEMW ns ns ns ns ns

*ILER (TR EES MHAICZATLY, RIS D EER, CPPUS ppmZE N
VR0 B
*ORSHIZEKY, ns; HEEHL (n=3)

0.4 - ns’
{ \
0.3 | T T
- I ! I !
=z I L
g 0.2 -
K
ot
0.1 A
O T T T 1
100 ppm 200 ppm 300 ppm GA2 E|LEEX
GAl1 ELEX

H4-12 KPR T57z7 £FALIGAI BRENZAFE
(BAEE) [CRIZTEE(2014)
"DERAHTIZKRY, ns; BEELL(n=3)
R DMt IIRERELRT

[
N
)
)
)
)
)
=
J
)

= b b — ]
—E
10 - Eai 0.8
.8 1 —
€8 - -
E Eo6
P MOA i
=4 1 K
2 . 0-2 A
0 0
Q& N Q& & PN P &
S S N & 8 $ S
3 § 3§ § § § <2
SO AN A SN AN
v
aat @i © cAl @mE &

R4-13 KPR TS50 7 £FALI=GA1 BMEA/NBREORSEFICRIZTTEE(2014)
"ERZEHERIISWKETHEREHY (Tukey-Kramerik)
R b DI TR EEFTRT
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AR R & o & — R gE

KRiRT 7 ZFIH L7z GA 1 [AILEEAS NAE oD
R & BRI EL ] 4-13 1R Lz, JLpt
KU & B/ DR SICH BRI 12703,
INFAFERIE, GA300ppm WLEE[X. & GA 2 [A]UER[X 23,
GA100ppm 33 X 0Y 200ppm X L 0 AL 2o 7=,

2 KPHRTS6A1ENELEETSG6A2 BN
BIZBTA2RERBEOLER (E8&2)
KKBiAT 7 2R L7 GA 1 [FHLEE & s &

D GA 2 [EULBZ 2 REFE Ok 23K 4-11

R LTz, 2016 2l b, WERHIT & 2 Fhkn

EICHE RIS T-, BB ks

RT T2.6 C,BETTD1.3LVENoT

KBIFHT 7 OPEFEIL 211 FETC, @HET 7 X0 E

Molo, 2016 FFEAE B D L, WSROI E, P

FEB XL OWBEEICH B/ AT o T, KRR T

7 ORBETET T 7 LK<, KT 70

FEEREL 2.6 T, @ET IO 1.3 LVE

ni-.

V % %

1 KARTSEFAL A1 ELENET,
RERE RABESIVINEREREFICR
FI=E (EE1)

s AR (1961) 1% 77 7 =777 @ GA100ppm
BRI X 5T, BAAEAAS, GASOppm ALBEL Y 1 H
AE L7z S LT D, L2 ->C, GA T AL
FECIE, GA MEEEICS U CRRfEIMEtE S n g &

%548 75 (2021)

FHEEHZ. LaL, GA1[EILLEE (100, 200,
300ppm) & GA2[ELER (1 [BIH : 100ppm, 2[A]
H : 100ppm) CiBAMIOAE R 2T eh -7 (F
4-7) . R L) & A BRAEET & ORI ©ALE]
RIEICLDHBRETRO beh oz,

7 RUICHT 25 GA ALER TR A IR S E 5
(Casanova &, 2009 ; Formolo %, 2009 ; Kaplan
5, 2011) 2%, JHBHEIRGD GA LBEDHT T 7
77’ OFRIBERT D EOREITRV. —
77, B 2 [ H 0> GA WU ERIIE R 2 g
S5 (B, 1973 5 - HIR, 1960 ; H8 5, 1965 ;
FIPE, 1968). AFEERTIE, GA 2 [BLELD Sk
23 GA 1 [ALEE (100, 200 33T 300ppm) &V &
nolz (F84-8). LavL, GA1[IALEED Gk
1L 1.8~2.0g ICEELTEY, GA1[REIZE D
REILEF T 7 % H 2 GA 2[RI L Rl L~L
ThHDHIZ ENG, FtEEEnEBx LN, &
BT, GA 1 [HALHO & AR, GA 2 [RILE
L VBN B, GARIZITEEFINEMH S
NCEY, BEAIOEMSTH 2R miEHEAIx
Bkl 7-13E 2 < (Stock +Holloway,
1993). Z M7=, GA 1 [BWLERCIX I OWEfR)
WiginoTot=w, FAERENE L ot L HEER
SHTc. iz, BERE LRI AKX X AR
FEIIRD T2 2 L, GA WU SRR B
BRIEE RN LRz L5 7, 2015 4F
DFERTIL, GA100ppm ALEED FLhiE#HY GA200ppm
MR W /NS Doz (FF4-9).
ZNHOFERD S, GA100ppm (2 L5 1 [FHLEE

F4-11 KER#E TS50 7 #FIHELI-GAI AUBLEFETSNDGA2 BINEBICLSIEERE

BHE HEE 353
F X BRE BEMEEEE . .
() (®Brix)  (g/100 ml)
KHRTS 1.8 5.6 26 21.1 0.78
2015
BETI 1.8 5.9 1.3 19.6 0.84
EE,EW ns ns k% kok ns
KHRTS 1.8 5.3 26 20.5 0.67
2016
BETS 1.9 5.5 1.3 20.8 0.64
HEMH ns *k **k ns ns

* K#i%RTS5 1[EB:GA 200 ppm + CPPU 5 ppm
1 B B : GA 100 ppm + CPPU 5 ppm 2[E B :GA 100 ppm

BETS
V() BB R RAERNS —Fy—HME
“E0), (1), H(2), HQ)THE

Yxk tREICEKY, 1%KETHEEEDHY, ns; BEELL (n=4)



R IR 7T v =7 OB TR - BN BT 2 Bk B TR

DFBIESGHIFITFERE=R R BV, NEZETH
HIEERLTNAD.

7 Ry ORI, GALERCHET D Z L3
HENTWD (Fhb, 2007 ;A - 132, 1967 ;
RJ2 - Ve, 1999 5 KRS, 2007 ;Nii, 1986).
FE7=2, WiBARTO GA L (50, 100ppm) 1 7 7
7 OFfhEESES (5, 1973; - H
W, 1960 ; BiA B, 1965). AFBRTIE, ALFRX
2 X B B Of R ICH B R EIT R Do T
(F4-10). F7=z, 2[EHD GA AL IFEHI O
ERIRMEE A LR LD (R, 1973), Ak
A OFIIHR & A B R 2D bR oTl &
Ezbhnb.

T RUOELEVIL, BESPEICREEE RIET
HEALENTH 5. BHT 7 T, /NN
EBEREIC/R D0 (B - A1, 2010).
F 72, AN RERNE LT D &, R
KPEBEDLZENLRELEVITEFELIIKTFTTS.
ARFERRTIE, PRI L B/ N RICA B
138D BRI o T (4 4-13) . /NFAE & Akl &
[ L& DI GA TR 225 (7, 1973),
2 [B1 H o GA ALPH 3/ N 2 AR S 5 2R3
EAENWEEZBND. XIAYIZ, GA300ppm]
[EALERX & GA 2 [FSLBRIX O/ NRFERRL L, IRV R
B (100, 200ppm) LV Kho7-. SHIZ, ‘T 7
77’ O GA1[ERETIE, NEREES & i E
L ORNTIZIEDOFR (720. 49, /0.001) 23388
55, LaL, GA100 & 200ppm @ 1 [AILLEED
BT 1.8~1.9g FTIRRLTNWDH Z &b,
ANFAFEEAY 0. 8mm AR = CARIUTERITAER L,
BELEONMETSEEZ BT~ Casanova b
(2009) 1%, ‘T=>XZ MU R EZHNT, 0~
400mg/L @ GA ALEEZFTV N, 0~160mg/L F CIIiE
FED S 72 DITOH, RS RS2V, 2O
I CR s REL WD, TIU=T
BT D/ N RZER ST 572D D GARED
ERRAEIEEA & 23T, KEEROFEF )G
GA300ppm F CIINRFEEENA KRS b E&E 2 b
7=, F7=, 1EIEO GA Z[F R GO L7
GA100ppm [X & GA 2 [FALBEX 2 Lb#g 4% &, GA 2
[EVALER R 0D/ NRABAR 8 GA 1 [BLEEX. (100ppm)
K VKo7 En, INEFRI B D GA AL
HTHERTHEEZLND.

EBREHHN T Ko ORRIZKIFET RIS

WTC, Sato 5 (2004) 1E, GA ALPR L 7= L5334
RULERI T A~ FURL OO SRR (B KT ER) 7203 < 72
LI EERE LTS, 20728, GA 1 [AJALELD
BT (RKHTER) 13X, 2[0H O GA Uz %
M L72WZ EBIR T2 & PRI Lo
L, AUBRIXHHE]C R (HH) OFERE
RO BN ol (K4-12). 2D Lk,
GA 1 [RIALBIZ 1 2 B (KA E) O T I
ROGNT, REMEOELTFRIZEALERNT
LERLTWA. F7, FHG (2013) 1L, v
YA <A N OBR{ERTO CPPU ALERZ -
T, REPHRONL 72 b EfE LTS RS
TiE, 1 [EIEO GA FERIZIF CHREED CPPU 2R
952 L0, BRICKT % CPPU O8I 1T
EAERNWEEZBND.

2 KPHRTT6A1ENELEETSG6A2EM
BIZHEITARERBEDHLE (EEk2)
KRIHT T % FHN= GA 1 [BHLFRCIE, st

DI T 21k 2 72 DI I R RIAE R 7S B 7 3

R DD, WL HIHKRT 7 D GA200ppm 1

[ & @ T Z 0 GA 2 [BIALBRO Bk B A &

RREXR Do (F4-11). £7=, GA200ppm 1 [A]

QUBROD By 25 A FRBE I GA 2 [RIALEE 1 v 7.

L7213 >C, KE%T 7 ZFIH L7z 200ppm @ GA
1 BRI X > C, @7 7 O GA 2[RI L [F]

P EOREEEFETE DT EBH LN

7z

GA 1 [FIALBRIE, GA 2 BAPE L D gk a2 R )3

K CE, IDIEETN DR RLRK L

HEEENS. LarL, bREICBWT, “TT 7

=7 ™ 200ppm @ GA 1 [AILER L L CEFd 5 7=

OIZIE, RGN L 70 7. R GRT, 1E

FAME, ST, B K OYRRRME A SR 2R

BARIZ I DT, ISTATENE NEMOKEEE 2

EHlE % — (FAMIC) 2MaGHIREL, +

DFERDN S EMKPER DNE & 2195, BifE,

ARGEERCHHFE LT KRR T 7 % V= GA 1 [ElAL

BRAFIEIZOWT, 2018 FFREM L TCEH L9

(RGN T2 HER AN BTV D

V & Z

FRIER O BWKRKLRT 7 OFpHEZ R L7z

99
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AR R & o & — R gE

GA 1 [FALERDFART OBIFE 21T > 7. GA 1 [EALER
(100, 200, 300ppm) & GA 2 [EULFRD /L
W, FEhRS L OYOKTE () ICHER 27
Dotz IHIZ, FEARET, GA T LD
KRBLART 7 DNENT. IREEOFHE TIX
GA100ppm 1 [ELER D FHRIAE DS GA200ppm 1 [B]14L
BEVE o7 7, KERTZ7E2FH L
GA100ppm 1 [RIZLER L 5@ T Z D GA 2 [ D e
EEITRERETH -T2
PLEORERE Y, KKB%RT 7 0 GA1 [BILERIZ
U7, RRIE R DR ENEE BT
% & GA200ppm 3 L FE X HiTe. 2D GA1[H]
PR OBRFEIC LV, BHFI T TV 5 GA2
[EULBRI bE~, VRS0 L, GA &
B CREPHIRCE 5 EZ BN

ESE MAEE

1 ‘To59x7 OERUEZEHALKERT

BEDEAS

‘TIxT OMIFES~THEID 45C, 5
RF OB CHEIEORIE ()11 - 77F, 1980) <°
=Ry TR 0 45°C, 8 R OLLEE
T EIRRE & B 284 L
=2 & (HAFD, 1993) s S Cund. 20
728, 45 COEIRAEE CIIZFO BiRREE 24 <
AIREMED B B 728D, BNV % VLT 35°C
& A0CTOEIRABEL A fRET L=, ZDORER, 12,
1 AIz1F % 35°C & 40°C o 24 Hfils LUV 48 e
E O EHRALERC, FEEFPTEE B ORI R D58
O HT. o, A0°CORIRMABIZ I DRI
HEZHFIE, 35°COEIRAELL V mdso7=. LinL
B CIEFENC L 2R3 <, ROEN)
ST AWNIREN 40°0CLL EiIC ER L, &iRkEE
WX DR OFTREME NS S ND. DT,
BIH Gl 35°CAHERFT 5 iR ALBE N ) & 55
b5, £, BIRETIE, 12~1 H O HHEF
BN DN &t HERHE OEEREID4~5
AR OEIRIZE Y, FBEHMREEDREZGD &
HZREN5. £2°C, 1 B4V 4BMIC L 5
EOMRMIRZRE LT-E 25, BIRAHEDRE
SRR R TP k. 0 O o7 I
B RALER I 10, iR AR A ik T T 5
7o, FERERD WD LT BEZ bND. %

’

%548 75 (2021)

7=, B D 35°CR2 40°C D B0t - )11 (1972)
DR LTZIRE X 0K 25°CR30°CIic BV T Hh %
IR ORISR A LSRR bz, L
72T, REOD LD 70478 35°CEMERFT 5
Z & DN Hitel C b R O miR BRI 0
FIEENREN TN D LB X BT,

WIZ, AR TH 10~11 F o HEEFRE] 1
HHlGE 2\ =D, N ZANIEE 2 FR L90
EEZBND. T, Ak E 2 2 o
O ERAE S IR (1 AE) oFsdER
ROFFRNRIE TR OV GRE L. £
OFER, 11 HITFERRER] 40 RFf] O iR ALEE A1 7
W, UT7FIRAIOIL A2 HE 12 H6HD 2
ARG, FEBMA DRIER 60% 22 D
FCOFTEBEMNTH & 10 A ALEEMLLEE 1 Y
L FL ol FDT-8, FEEERIOE R X
¥ GA 1 [B] HALPR R & OV A R IR] C 32k v RE
EEZ LN, FTo, SRR, BED
BRAARFHSCRE LRI EN R 7208, B0 %
FIFH L7=giko> 11 H o 35°C « 48 Bl I8 T
L, FEFEER RGO bz, DR DRER
R LR E LCE, Y10 o ERCIEmEiE
SUERE T B2 VIR 2 BAR L U223, RO
DI, IR E CoOMIMN 49 B (11 A
UEE) FBEON70 B (10 AAug) L R<, 2o
P R IRIR RN R D LT 729, &l
HAALER CIRLBRM 23 A Uy o 7o L HEER
Sz,

PbXv, BHHCE, BRAOHRHNZO 11
FNFEFIRER A0 RE R 10 70 5 X 9 it
ATV, 2[BOT 7 F I FABLZ A G HE S
Z LT, BHINRELE: T 7 v =T ORIFEE
IR DI FIERH D B2 HILD.

2 PRHEIEZEBIELEEEEEIONE
(LA (1988) 1, MmMEFE: ‘Bl oHirpEy
RHFH AU L DE =TI OWTHAEL, 4
O A I 'O IR LR TR xR O T
S N EZSL B i e b A GAVAN- 3 M 117 NEI N
B (2003) 1%, MRAFEEZHRLS T2, 7R
TN ZAOMEDO E IS h—T o EREL,
40% ORKHERE RN H - 7= & L, FHEF 5 (2010)
1L, AN ANHERIEIZYIER 110em DX 7 N ZH#]
X5, TNRAEZRS 52 LT 3. 5% Dk



R RS T v =T OB TR - B LB BT D R A B AT SR

MHERBEH SRR Do T- L HE LT A, Lo,
TN B OB REMNL, FIHIENRE N L,
RRIEVESEDEHME, BHXINROmE ) B KIZiE
TRV Fio, BT R ECIIsE

DONIRY O 7 4 v B TEHICHFE L, £ O
\ZZER AR ) AL KEE 2 TERC L, BRIl = R K
ZHIET 2 EARANSEA ST D (CHIRE, 2008 ;
JelEy B, 2011 5 H - KB, 2010 ; B 5, 2010).
UL, ZOHMfIcoOWTY, SR s Rk
JEFSE DO E NI Z D, KR T
T xT HEHCBO T EALEASNT
UNRUN.

7, B - NHEO(2013) 1, ‘wAB Y b
F7 e TLEV R T TEZFHMROBD
b HZSIRAEEE (VR D, 2009 ; B%S, 2011)
WZOWTC, INRdE: ‘770 =7 TOAR,
REWEC T TR L. ZORE,
JRIE 3 ~5 K5 81 HREORHZIREL T
) 14% OB R B - 7= & @E LT
5. ZOREN B IE B RS EEH O 4 BARIR
P—F (A F2 T ecod8, (BF) =vir—) 2
b=, LocL, Bl Cliasimn-ouzids
KON ZOLREMZR ER B D720, TR
IR OMR A ZEREHEZIT ) 2 & TABRROR
RIEROIERZ L Z ENMEREND. £ 2T,
AWFFECIE L 0 BIHNZE A Lo9 W Hilm B 28506
EHEZBRT D720, KH (2014 4) HDHN
I H (2015 47) A5Gl U7 ALEREfE] DL
b H S IR A B DUV TR L 7.

b H OO EiRE % 5 CIKR T 2@ H
IRIRAE B CLL, BEREIREN D72 72 D78 (Ff
2-2), [EATIXICEE AR DEND & THlEN5.
UL, i L72mE & AT EIT R0
7o ZOZRIE, R E T o hLoRE
(AEEH) 1T, HAE AL Z T IC VWi
NH5HZ NS (Kobayashi &, 1968a ; miA -
FF L, 1982), AREBROAEBEIN T4 Lzno
TmEEBZI BN

TIUxT OFREROT- S ORI,
BRI EMR7R < 20~22.5°C (1) 22.5°C) &}
HENTWVD Z DS (Kobayashi &, 1968b),
ERRREE O T3 508 A 2R BT, Fhiie
ROERT D AREMEDEHRIN S, L L, &
kR HXORRIE, EITKEIEEAEEDL

ol ZHUIRH CRERTEEZET T 5729,
FEEOIRIRRE H OB A %L 16 HRETH
D, RELE~OEENELALERNoTmEE
2 BIVD. —J5, BRI B KISR0,
UL DO ATREMEAN B B 723D, FERMLITINGE L % %
Y%

PLEORER XY, 1 AIThiE % Bas3 2 /ER
TV, FESZHIBD D ANERE THREE TOMM (1
30 HM), KO EREE -HB XI5 CTHS
L ENAGETH Y, ERFBIECRENE IR
IETHEITIFE ARV SN, £-, =
DR HZEREL, EH P CRERELZET
THUSEEAED 4 BE—FE TS TE 52 205
VR IRECTH D120, HFEEDBEANLR
TUVAZREEFHELEZ OND.

I, BT STV 12 A FAEICE
BABIET 5 “BUIREE" 1o\, (K3k%E
Feat L7z, RHIPREX Cld B BREFR O 2\ iR
BIZIZBER O N ZANEE MBI T (&)
FVELLEL DR, HREEEODNE D
WXOIREL, 1 RER U THoT=. 2D, I
KHOWE EHD, BHISRRX ORI
W2 RIFTEEZ BND. 2015 4E 11~12 H DOF
PIRGRIE, S L 0 & <HERE L2720, REIPRE
BRAARE (12 H 28 A) @ 7. 2°CLL F OFHRHH 23
264 W] LMD T 7o 7= (HAZ 400 FERE]) .
ZD1=%, EHRHEX ORI HNMETX LY 4
HiEEN 2 H 12 BHigo7zrlaetinyd 5. £72, M
ARG 7 RO TR LR 2 D 2 & DMEEDF
DETHOCEETH L. DD, TIU =
7 FEE T, BEFEORHCR BN ASEAITIT
IEMOREREZ T T 5008 KHTHD
(B8, 2013a). L7=28->C, RHIRRX I3
RBtAE CONT ZANBEMEL HER T 5720,
FIERIOAMEITK LV EL-EE 2 BNn5.
7z, MXOREHEILRE B ICTHE L7720
B OB FEEIRE DD 720 EHIEX OB
FETHKL, BRENEL 727 LvL, RIE 57
U7’ OFEERMETH D 18 A= L TR
D (JA LERHESLE S, 2016b), pEbLE
R Do T2, — 07, REBRICE T 2RI
X OBIMEIRERITR 47% C, A= FhENE L
<@hole. £z, MEROFIFAD, [F—-HTH
S TGE OBRMENEEE 23325 & 30% I

101



102

IR > & — 0P gEds o 48 75 (2021)

725 2 LG, RHIBREIRL, B2 Fommn
N ZREFEEEEZ BILD.

I, EXEA TN EOD (H B ORI
N7 R USRI e 5 2 B L 7208 B A B e
REME A 58 =B OBAFE M Tt T
% (Y5, 2013a, b Ek 5, 2012 ;)1 5,
2012 ; @5, 2015). F£7=, A5 (2014) 14,
ML a g vizkd % EOD O R
BRI & R AR O OB C, BEORFESH
B EEAENEML-E L, 7 Ry CldE o
(2016¢) 2%, IMEAE: 77 v =7 O EOD H-
R CIEAMENEM L EHE LD, LR
57C, EOD Stz &R Uiz = Hifinid, F34h
It EORREMEDN S D720, X0 FEZ RS
YEnb.

3 KKR# TIVIT OEMEEOALYY
IR EDRE

BRI CRA SN KAIRT 7%, L
G EET 7 XA ENRN -T2, =
DFRROEDORBIN IR/ D B2 bz, &
72, RAPD {k& SSRIC X 238 n T flr 21T -7 &
ZA, BHET T OFGFERTH D REMED IR
SNz, EBIZ, GA 2 [AILER L 7= KRR T 7 DR
BT 2.4~2.5g ICELTERY, @HTI LY
L6~1L8fERENVI LD, ZOKKRT 714,
WHT 7 X0 RRIPKREL b2 G35 &
Ez2bnb.
INFETCARETCHEALINTE RO ‘T 5
U7 E, WEBRERLNTEERHT R L L
Tl S22z, ERRHE LT8Rk SR
otz —J7, KRCRT 7 ORWIEEL, @57
T EEDLLIRNI ERABEMNTRY, ARHT
Rl LGl L TWa &l Snr-.

WA, RRO T 027 1%, MkifEEDE
I &SRS IEZ BRI, GA AUERZ DT TV
(BIES KD, TR Z2{E L, FhiosibE o
EFHLTWRW DL RS D ITENERIC
725 TS (R, 2016b).

ZD “WHE EEE B E LTz GA B
(FYET) Ol BREEEME TN T2 2 LD,
PEdb R BT DI A MR R S/ 5
ZLENEETHD. LIENo T, KRiRT 71353
BINRENT L6, GA BHMLER (Bi&El)) I

BhEEZ NS, 2T, Khi%iT 7 %2FAL
72 GA 1 [l H OBLE I ok 2 HIZ, =
AVETE D FUGA L B BB R & 5
Y AER-Z T T A

‘FS 7 T, GA 1 [a] B OMLBREEH 3 F.
WNEEFEFERDME T 5 2 &0 D (B - #a0,
1961), AFERCTH GA 1 [n] HALERREA O L 5 4L
X CRamtNE LKLz, 5, 6, 78X
U8 HIX GHIRIX) Tl, BRIBEEM HIED 8 ~
9ki/cm K VIKFL7=2Y (818, 2013b : FHEF,
2016b), SLRIfERBMHRETCHDL Z ENnBHELE
Didm B LTe. Fe, MBI A KT TR
R OFAERENT, WX CED LT

VI EOFER LY, KhiRT 7 &2FHT5 &,
“WHE ZHfE L7 1[RIH GA JupiE ik %
JERTEDEEZEZBN (BESKEIES, 7
KO, FEEFEOARIANC X 5 GA 1 [B] LB o &
WL ZFHIETE 5 Z LB N5 T,

W, T 77 O GCA 1 [RILBRH 2 BH%E
T 57, KRCRT 7 % W38 21T - 7. i
B,OFIu 7 O GA2EEETIE, i 10
HIZAT 9 2813 O GALERZ & - THRRBIERH
RS D (5, 1973 /5 - M, 1960 ; 8 5,
1965 ; K178, 1968). F D7, AEERNTHEE
S KHNAT S T= RRRT 7 0 GA 1 [RIALERL (100,
200, 300ppm) DFRIET, 1.8~2.0g & GA2[A]
WU (2. 6g) L VA SN/NE o728, T
7 ZF\ = GA 2 [BALER & [R5 L) E OSSR E Ch
ST, F7=, BIOFEERTIE, GA100ppm 1 [AIZLEED
SRIEE)Y GA200ppm AL L W /NS otz 2D

GAl ELE (RMELEEE: 2)

GA2 EILEE (R¥PEERE - D)

5-1 GA1 EIEE 2 BULEDRIMELETEE

GA1 E50EE : 1 [|1H  GA200ppm-+-CPPUSppm

GA2 [BI40EE : 1 BE  GA100ppm-+CPPUSppm 2 [E]E : GA100ppm
(20155 6 A 15 8)



R IS 77 v =T OB TR - BRI B Mok AR BB E

LIRS (2015) BEEROHREEZ L TWD. 2
D L5, GA100ppm (2 XL 5 1 [BILLELD BT AE
ORI, FREBDRH Y, REETHDHI L&
TR L TWS. LA - T, RECRT 7 28 L
72 1 BRI R U7z GA JREELE, SRR R D
ZEMEE T A KBS 5 & 200ppm 7356 Y &
EZbND. Fm, GAALER L 7= SR B AR
I, LI RE < RS 2 LD (Sato b,
2004), GA KRR DD 720y GA T [FRLEE T,
RIEDOIKTAEIREND. L L, AFEBRO KK
FT 7 T GA 1 R X 2 SRR E O T i
RO BT, SEAEHERF L T2, SBIE, GAL
VLR CLE, FyEAosMEimL7=2 (K 5-1),
ZAUT GA2 M BB ZE < T2, R EEENT
RmiEMEAS] (Stock * Holloway, 1993) iR X
M= AR OEN B S N2 7o LB 2 B
5. 2O, REREDIRNPH D LD

CEH S, 1970), FAEEORMTHEIEDD
R IRBIERREEN TS (FFH - A1,
2010). ‘FT7 =7 T, HEADHERRREIZ
H72 5 BB IRAET CRIEOZ T 52 L3 b
D (BIRRESEHIERE S, 2016b), RastMEITE L
AEFT%. D728, GA 1 [BMLBLIC X 5 ks
RO, FERBIEOm DD B AR D
LRSS,

F72, TIvu=T 0L, HE pH oEWEA
ECIEK 52 IR LIE~r Ay (UF, Mn) K
ZIZ R DRSS (T~ A8) ORAET
HTENHD (R - HH, 1986 ; KK, 1980 ;
EKD, 1985 ;7T 5, 1984). D78, FHfh
B DR ZBLIET 5728, GA 218 H ORIKIC
fififi Mn % 0. 5%1272 5 K ORI L, RERIEZ
17> T3 (81, 2013b). L7=»->7TC, 2[AH
RVEE % S50 L 720 GAL [BILBRCIE, 1 [A] H ORI
(ZMn ZRAT20E R’ H 5. TS (1984) 1%
1 [51H @ GA100ppm AEIZ 0.5, 1B UN2 %D
Mn ZZFNFIURH L7Z & 24, Mn ORI
Ko T, BAAAREAREEORAEIMET Lz &l
HLTWD, AFEBRTIL, GA ALBRIEEE )@ O
210 200ppm TH 2D Z &b, KRRT 7 D GA
1 [FRLPRZ B ) K45 72 D121 Mn DI
I X DIRAERE AREEDOIERIRIZONT, &
BT D MENH D,

UEOERXY, KRATZ72MMA LK

200ppm @ GA 1 [ERLERIZ 1. 5 T, i@ T D GA 2
FALEE & R OB ORBEEFHETEDH
EDBHBNI 0T TOKRRRT 713, 2017 4
DOARIN AT G E D Z D (BRI
HEWEHRAA, 2016b), GA 1 [RILEROD AR Gk A L
BT RS 5.

®5-2 TYAVRZIZED ‘T39I T7 D
BEAEREE (4R (201546 A10H)

4 MBHE ‘TSIUIT7 OEIREHEH
B L HiERZR

KECHR L= BHINERE: T 7027
B A 5-3 1 Lz, JidsiEci, 11 A
FRAJORE K B 2 HULNZ N ZANTRFE 35°C % #fERf
T2 iR AVEL & FE ] 40 BRBIRERE 1272 % 19
(ZEH WD 3 (A). @, IEREICANT A%
FAOY) - T 35°CaMERFC& ZRIE 4 ~ 5 W]
LEZENDHT DD, 40 B AT 5720
IZIE8 ~10 HRLEZAR D, ZoLk X, @Ok
REALBRCHZ R OB C, SRR AET B3
(BLH, 1987), ZOxR & L CTHEZ M E TV,
BKIZE DN ANIBEZ @ D 2 ENEET
H5. T2 FERELE, BEEHREZROEN
11 H F~12 A FacsEE+ % (Ben, 1978).
T F 2R 2 [MIRLERE 1 [RIRLER X D )
EANENDS (HEEF, 2016a), §980M87s & CI33ERs
NBFAELRLT VO TEREZEL, 2[R Z
1THo%ANE, 1RIENG 2R B E TT7 ~14
AREOMREEZRT 2 Z ENEETH 5.
FEWE ARG % 12 A L, 7.2°CL
T OMIRRER RS 250 BFEILL FICEEL T D
ZEEMERL, N AEREHT S B). HIEL,
PEHZR O ZANBEREWIZERESN DT
W (B, 1987), WIED OkE (CEE) <
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PA K7 4 NV AOBIEEEZ N T 2 OLRIR
MEEDDLZENEETHD. £, THithE
W ORI L BTN 5720, INiikE
TSI CE LD XD LTl 2 & bt
L%, N, #EEFY (1 A T~2 1 EA)
2BEEE L, REFEHIBIET (GA 2 B H L) >3 A
TR BN TR (5 A FA) & CIRIEIOHHE
AZRERZ FhiT 2% (C). 20 & &, BEAHE
<, HBIERNE D55 1IXE T OREE L
e T 5. S BIZ, fEH RS PEBRAG TR (2 SRl
ROMERT DA @ ORI T 72
IS HIST D ENME LD, D
PrEEsE B, O 1L, ABBENTEA LS,
RIWEEHERF L5, R R b 2818
B: L 0K 38%LL . (RIIPRIETE 30%LL E, FRH
TREHL 8 %) HIW CT& 28 =R ROMmRDH T
BT EZE 2 BN 5.

KBIFHT T % = GA 1 [AJALER (D) ODALPRIE
I3, R 8 Bt ¢, 200ppm 0 GA ¥ CPPU
5ppm Z{REH LIERERRE T2 (7). 0
PITHRY A B A fUES U, 88072 A - KA BRI
FoT, BRORZMEHET D Z EDNEETH L.

WIZ, TN RBRM 77 v =7
OFHINMEALEG E AT 555 ORI R %X
5-4 | L. ERIEIFEAIC G 7z > TOEAIT,

A
B2E ‘TIYIT OERLIEEFA L RRFTHIEDRS

RO & BV THDH. £z, GAMLERE, FHMK
ST CTHRAEBENRS Y, FRIERA B &
SNAHMECIE, @H O GA2 [RILFR A BN L, ’
T 6 ~ SN 1[0 H o GA WU 2 FEhi§ 5. £
7o, RSEIERD A2 E 3 5 s iR
FEDVERICIFZRERBA LXK & 12 C GA 1 [RILpt
ZAT 9 7 EYERNIIE U CRE S i 45 2
EHMELEZ HND.

GA200ppm 1 [FIUEBE A B oD (EZERR & GA 2
DR Z X 5-5 (TR L=, 20 GA 1 [EIRELHET
DORESLIZ XV, 10a 247210 D GA LB OVEZERRRE]
2369 22% (64h/10a—50h/10a) HIJEFTREIZ 72 %

(EARVL L OKPESS, 2013). F7=, 10aH47=V
D GAEIZE, $140% (6,400 ) D7elipnd b
Ezbnb.

VI EOFER LY, AWF5eChss L=k H 28
FHLL RHIRRIEOR =2 BIFIC L v, RN
BRE: TTv =7 OBEEEFENK 1% F
T 5 LB SN (BAREMOKFERS, 2013).
F 77, IR K - T, FEEFEE & R IERIO O
M ESHIRFCX 70, (EEEITM ET5 &
EZDND. EHIZ, KRiHRT 7O GA1 R
12 & 5T, GA VEERFM ORI L & GA B OFI
MABEIC7R D,

Lt%, AWFFECR%E L7oE =% - B Ikl &

B
EIF WhAIRZBEL-EEEEEIOUE (RIRER

11 A 12 A
B Tia T on | va | & | @8 | 74
BRuEE mang || v7rzrnsE |
i
% 7 rErmE
c

EIE RhEIRZEELCEEEELIONE (RELEED)

e 12 B 1A 2 A
T lralen [re [ e ea | Fu | ta [ w6 | TA
i |
RURES | iR
L
g |
Tk |1 I &
I
[ msgyeed
D

FAE KR TI7TT7 OREE DALY EBEOSE

4 A 5 A
% T8 | 8 | euw | FE | £w [ o0 | T
| i |
mazaEE[ B FEZEEE |
mEs |

IR

2 A 3 A
s 2] ) T4 ] hif) T4
GA1[ELIE GA1 [E0E

H
i
' GALEEBNE GA2 BIE 0B

5-3 JETHRFELIIMNERE T5717 O



R NS T U =77 FTX

JA W Kot o A — S D BRI & L 72N 5,
BNBIOEEO T R EFICE R, SE TV E
7= 0,

$6E MERE

BAREARED ‘F 5 7 =7 OFESmREITE L
<WHLTCWB. 2012, SthrEMZHERF L C
WL T2, TEZETT 1288 L, NINRBREHS 2
Z BT 2 B OB MO CEHEEIZ/R D, A
R, IR 77 0 =7 OF =RV F—-
BINbEAROBRFR 2 BRI T~ 72

1 ‘To59x7 OERLEZHFA LA
WL DR
ARBEOIEFR: 77 v =7 Tfthbil s
FEEERE R B & U7 iR o SEpfEr) Jn LA
57012, Y10 Bz VB = Gatfe, R
KD, AVEEE 3 K OVILBRIRE I 23 R TR 12 U E
WEZE L. 2oRSE, R (11 A,
12 A, 1A) IZ35CBIT0CO BRI 21T
Sl2E A, 11 HOEIRAEECIE, 35°Co 48 [
M3 L TV40°C o 24, 48 BREMLER T, FEERH KT

< B IHEBAN I B 2 Bk AR B AT 28

BRIX (23°C 12h BH1/18°C 12h/BEH) L vih b

L7=. 12 A, 1 AXELCI 24 Fifids L OV48 Hy
MILBE DTS H 48, S HFMALE L v 7 &

(27 otz £, A0C ORI RIS
FHFTE AL, 35°COEBARL L v HEITD
72 fpolz. EBIT, MRABROFIEFTE B AU,
HRPUER I D HEIZE o 7=. 35°C L D IKWE
FETORIRMEN R Z A ST 5720, REH]
A2 25°C, 30°CH L U35 COERARE 21T > 7~
ZORER, 11 A, 12 AB X0 AAEEC, 25C
OB 31T HFFFTE HEDS, 30CH &
W3 CELVAEICEL role. FTo, 11 At
I 24 FRFREIEROIE TATEL A 4073, 48 REftlds
V68 IR L W RIS o 7. 12 AJLEET
VALPRIRFATIC & 2 8PS A U B 2372
<, 92 W O R B CRIEEDME T L=,
1 HAEECIE 24 & 48 IFRJAVBROOFEIFTEE H 4K
(T 72 <, 68 HF[E] & 92 BEALPRCIIFRE RN
KT L7z PLEDZ e, AREH] & & it
(28 o T, FEHFRRE BRI MEN RO H
52 EMHBTRY, ZOFEEEITALBRRFR S
WUERRRECR7p ~ 7=, F7=, 10 HD 35°C, 48 K
RO ERALERIZ 1 D3RR IT, 4°CT 600

5% 1A 128 1A 2R 3A 5A
T ltalea|ta | ta [+ va | ta [ wa | va | ta | *a | Ta | ta | #6 | @ Hg | TA
[ H - -
Bk E;‘Emg Pﬂsm& ‘ EHRR o
1
' ! Y
i e N 0 /
BTk ST FINLE =8 /4/5//,// ) wmmn ;/{/j,/_;,-_, G2 BEM #
i i i [ I [

B5-4 K#RH T5VT ERV-REAMERIEICE T 2HBMEAROHIEHRSR

(<> BN |
o o
1
1
i
:
1
N !
N
N
S
= !
1
1
1
1

o
o

GAEE£ER (h/10a)

o

o

GA1EIRE GA2[EI R

GAZER (M /10a)

GA1EIRE GA2[E|

B5-5 GA1EMEAVEXRELCGAERRICRIZTTHE
GA1[E40L3 : GA 200ppm~+ CPPU 5ppm (1[E B)
GA2[E140L38 : GA 100ppm+ CPPU5 ppm (1[E B ), GA100ppm (2[E B)
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FEFIFREE, 7°C & 10°C Tl 800 FRREIFEE DOIKIE
FEALRE & (A5 & B 2 Hidz.

1 AR Z BiaT 2 F80C, 35°C, 40 Kt
ORERIEIRAEE (10 A, 11 A) & 2RO T
T RAIZ A G o T LB A RS TR L
7o ZORER, IR OM ERRIERIANZF DO
VLT, 11 A (ARRIRTEEEGIH) (@i
MERAATV, 11 A FR~12 A Bz 2mov 7
T NHIZ BT DA G- Th o7z

2 #RHEIEZ B LREEEEONE

FHINERE: 770 =7 (1 AMNREAG)
ORINEE &2 T 5729, [RH TR
B A E TR A YE (BT TIX) LV 5CIKR<
T HMRAEIRERNER & REMEICKITTH
BN OW TR L7,

WD IZ% 5 CIL T St 24N R B LB,
TEATIX & b U CAEFHT CREHRAVBRAGH, Rt
), T, FRIADRB I ORENEICIZEALY
WL MF S ThhoT=. £, T ORFO LRI
oo A EHEHEERIL 8 %fRE Th -T2, —7,
B & & % 5 CIER< 32 BRI A ALBRCIi,
EEMEEAITIBITK E AR TR o 1203,
REEDMLER 14 A %706 B & TIEITIX L D /)
S<HER LT, F£7-, BUKIR H XOR 5 & GUhL
HiL, BHITREVE T

PLEORER LY, B~ H 2RE 28 A
T HA, AESHIE D DR TREE T
W, WREORERE % 5°CEK<S 5 508 kv
EEZLND.

PRIMEN 2 B B9 L7RAERIC L 5 “Ril
PRIRIE” 2T 5720, “T7 =7 O 12 A
T BIRIRZ BlAAT D HET T IEIZ DN T,
U ANBRESREEZRET S & & BICAER, RE
SR L ORI B RIE T A A LT,

PRI BT 2 RIIRIRIX O/~ T Z
B, EITIX (4 BB OREZINRZ L) L0
Ko 7-. EHIREROIEIFIL, 2016 4E2 H 4
HBRBH LT,

FEFPAIEN S IR T5%ICET LML, B
HIRIRX 7S 8 HREC, 1ETIX LV 3 AEL<, F&3F
TS B o 7 IEITRO R, BIIREX X
DRESHER LTS, BEMNCITZEN 2L 2o
7o FAEIREOD 7 W RHIPRE X OB, 1817

XXV EEIEL, BEIIFEICE) -T2, Bl
PRIRIX D 10a X472V O A FJHiHE 15, 658L T,
TEATE D 10, 688L (ZHE~THY 47 % DHIERhHEAS
RO BT,

PLEpZ &L, 12 A NaD bAREZ BAGT
2% “BRHIREIE X, TS~ TR O B
<, BRIMENEERSEVINESEE B2 BND.

3 KHRM TI0xT7 OEFHEORLYY

IR DE

AR CHELINTZFRORZNWRPIRT 7 &
W T F12OUNVT, SSR & RAPD ¥ Ciifmi) 728
A LTCE A, MAKICZETIRD B0
Stz F£i2, KRGRT 7 OED FEIGI OV S,
WHET 7 XVEN-ST-. 26D Z L LY, KK
RITEAETIEHRL, FREBROATREMED R S
iz, RIS, WKL GA 2 [FRER 21T - 7=
REMEZ G LTz, RBRO R E & BhiE
i, WBET T L ABICRE Do 7. SR,
SPeth, B AR, BEEE TS L OMEEE KD >
7o BT, MAFORRME CRABEE) 12f
I=ENAS: = VAV Y

GA 2 [ERLERIZ331) % GA 1 [B] H oo LBLE g o>
LR % BB IRI R 2 FV = GA 1 [8] H O LB
IR FESEIZ KIET ROVl L7z,
ZOFER, RRIPBELIZE A L CWRn D5 5E"
T AEFET DUk OBELER] (BEESHK) LV 36
ICRWEBIEG6, 7RI BW T, BB E 150g
UL, ShiE 2 g LU EORGa MO m R E 2 AR
TELHZ EPHLNIRST.

BRIE K ORERE 72 RIR T 7 ORFPEZFIH L
72 GA 1 FUEEDOEAT OB 21T > 7. GA 1 [AlAL
PR (100, 200 33 LN 300ppm) & GA 2 [RIALBROD 4
AEEREY, RIS KOV (e KA ) (12
HERET 2D o T2, SHIC, FEARE,
GA 1 [FULBRDO SRR T 7 AMENT=. RAFE D
A CiE, GA100ppm 1 [A] 4L EE o> H k7 JE K 23
GA200ppm 1 [FRLEE L D B o7, £To, KRiRT 7
ZFIH L7 GA100ppm 1 [RIWLEE & 5T 7 D GA 2
[EILEL O BRI RIERE CTH -7

PLEDOFRER LY, RRESDREOLENEEE
B35 &, KERT 7% Mz GA 1[I 5
L 7= GA J&%1% 200ppm L& 2 Bz, ZDOGA1
AR OBIRIC L 0, @ FEh ST D



R NS T U =7 BT -

GA 2 [FULBRIZ b~ VESETT TN L, GA Ofifi
HEORD CRENHE CE 5 B2 6N5.

51 ATk

AINEIR FF (1989) #5756 F8 - INIRH DO A F 2T
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Summary

The growing area of ‘Delaware’ grapes under forced condition has been markedly reduced in
Shimane prefecture. Therefore, it is very important to develop technique that reduce work effort
and agriculture expense for maintaining production region. The purpose of study is to establish

technique for energy/labor-saving on ‘Delaware’ grapes under forced condition .
1 Effect of high temperature on budbreak of ‘Delaware’ grapevines

The effects of high-temperature treatment for enhancing budbreak in ‘Delaware’ grapes grown
under forced conditions in Shimane Prefecture were investigated. Cuttings (10 cm) with one bud
each were treated with high temperature at 35°C and 40°C in November, December, and January.
Treatments for 48 h at 35°C and 24-48 h at 40°C led to a significantly higher budbreak rate than in
controls (23°C 12 h-1/18°C 12 h-D). Additionally, the number of days required for budbreak (NDRB)
increased when treated at 25°C in November and December compared to treatments at 30°C in
November and 35°C in December. On the other hand, NDRB for 24 and 48-h treatments in
December and January were lower than for 8-h treatments. Treatment at 40°C also resulted in a
lower NDRB than that at 35°C, where the NDRB with intermittent treatment (heating for 4 h/d)
was higher than that with continuous treatment. The NDRB on treatment at 25°C in November
and December was higher than on treatment at 30°C in November or 35°C in December. NDRB
with 24-h treatment was also higher than that with 48 and 64-h treatments in November. Lastly,
the NDRB was lower if the high-temperature treatment was performed for longer. These results
suggest that high-temperature treatments may promote budbreak and may also be dependent on
the exposure period and temperature.

Mature trees were treated for 40 hours at 35°C using a gas heater according to the month
(November and December) along with two pasting treatments with cyanamide. The most effective
treatment to improve the germination rate and uniformity of budbreak was a combination of high-
temperature treatment for 40 hours at 35C in mid-November and two pasting treatments with

cyanamide in late-November and early-December.

2 Development of new time-dependent temperature management on every other day for the

purpose of fuel reduction

I investigated the effect of time-dependent temperature management on every other day (TTMD)
on the growth and berry quality of ‘Delaware’ grapes under forcing culture from January to May in
order to reduce the fuel consumption. This method involved lowering the standard temperature
setting for forcing (control) by 5°C on alternate days. Grapevines that were grown under TTMD at
night exhibited no significant differences in development (veraison, maturity), leaf color, or berry
growth and quality compared with the control. However, fuel oil consumption was reduced by 8%.
Grapevines that were grown under TTMD during the day showed no difference in developmental
period of berries and leaf color compared with the control. However, they showed lower levels of
berry growth than the control from 14 days after the TTMD treatment to maturity; furthermore,

they showed lower cluster and berry weights than the control. Therefore, it was concluded that
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TTMD is a suitable option for viticulturists if used at night from the time of berry set until the end

of forcing.

3 Development of long-term heat insulation as substitute for heating for the purpose of fuel

reduction

I studied the effects of an indoor method of growing grape (Vitis labrusca) cultivar ‘Delaware’
on fruit growth and quality as well as the amount of oil consumed for heating. The method
involves insulating the ground with agricultural film starting in late December and continuing
for 46 days after budbreak (long-term heat insulation). The average temperature in the plastic
greenhouse under long-term heat insulation was lower than that under conventional
cultivation, in which heating is begun after 4 days of insulation. Budbreak under long-term
heat insulation was observed starting on February 4th, 2016, and the rate of budbreak exceeded
75% 8 days later on February 12th. In contrast, budbreak under conventional cultivation began
on January 28th, and the rate of budbreak reached 75% 11 days later on February 8th. The
average diameter of the berries under conventional cultivation was initially greater than the
average of those under long-term heat insulation, but the difference disappeared as the berries
reached maturity. Under the long-term heat insulation treatment, which had a lower
cumulative temperature, the berries’ sugar content was notably lower and acidity had
increased remarkably compared with fruits under conventional cultivation. A-type heavy oil
consumption with the long-term heat insulation was 5,658 L per 1,000 m2, which was
approximately 47% less than the amount needed with conventional cultivation (10,688 L).
These results indicate that long-term heat insulation starting in late December achieves

uniform budbreak and consumes less fuel than the conventional method.

4 Characteristics of the big berry strain ‘Delaware’ grapes and improvement of gibberellin

application

A comparison study between a big berry strain of Vitis labruscana Bailey cv. ‘Delaware’ and normal
‘Delaware’ for fruit quality characteristics with double gibberellin application (GA) was performed.
The fruit clusters and berry weights of the big berry strain were significantly higher than those of
the normal ‘Delaware’. In contrast, the fruit color chart value, surface wax adhesion level, soluble
solids content, and titratable acid contents were lower However, these characteristics did not pose
a problem for shipment. Furthermore, there were no significant difference in the maximum force of
berries between the big berry strain and normal ‘Delaware’.

The effects of the timing of the first application of double GA on fruit qualities were
investigated at various stages (five, six, seven, and eight-leaf) to determine the possibility of
expanding the window during which the first application of GA can be carried out. The results
indicated that earlier application times (six and seven-leaf stages) produced almost the same
fruit qualities as application at the conventional time (the eight-leaf stage), with clusters that
were not excessively tight.

In this work, I investigated the effects of a single GA on the big berry strain. The single GA during
grape production instead of the typical double GA resulted in decreased labor time and reduced

agrochemical use. I observed no significant difference in the effects of one or two GAs on each growth
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stage, length of rachis, and maximum force. The quality of the big berry strain with a single GA was
similar to that of the normal ‘Delaware’ fruits after double GA. Furthermore, the surface wax
adhesion level was significantly higher in the big berry strain. These results indicate that a single
GA treatment of big berry strain may produce highly marketable grapes. Based on the stability of
the growth effects and the cost of the hormone, I consider 200 ppm to be the ideal concentration for
GA.
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