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Effects of Climate Change on Physiological Disorders which Are Increasing in Okayama Prefecture Especially in

Summer and Spring and the Development of Methods and Technology to Control These Disorders Based on These

Studies.
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¥ SR 28 L. BRI REERZG
®L, 7R BEIERENEE T (K-BA100)% WV CTH
TR 2 L7z, #925C I o 72 38R 123 H FIEHE L

HE—BR « RN E BRI B 2[R E B AR E R AN AT 5B B O IR &K SRHAR DB 5

63

7218, BREMEEZTINV—y 5 AF— (Ttaltestth 3, 0.5¢
ol FA%) 2 THllE U, RitpH 2 St EpH A — & —
(B-212) Tl L7z, ARPIE M O7KE R W8 22 12
DV, RIE O & REAHRO SO O & 8] )
WL, BEOHFMEZRAEL.

20104F : 20094F & [i]— D4 & T, WLBEIRE % j
FASSH 2, WiBH90H & K Owif9sSHZ & L, TN Eh
DM HIZ T 7 ¥ IREEAS50ppm, 100ppm, 200ppm®
S Z A ALY MK 2R E L. T2, KW
HX LD D-0, MWK %2 3w Lz, WBRIXIE
XIS L, 18 1 X472 0 1558 (11X 24721 60%%)
LA L 7o, PR FEOBEN T O BLE K OV E 5 %
12DV TIE20094F & AR & L 72,

AT IE H 1220094F & [0 CIHHEC, BH103H £ KO
WiB106H O RFEOLF LV AEKRENAZZ. &l
FEHIZ, L2 ) IRFTOZILOKRY FiHICAN2
B A v FaxRX=FLABRICHTAZUT N T T 4 —
(GC) THH L7z, GCOINT M, GCARMA : Bt
GC-14A, Bi23 ' FID, # 94 :ImAT Y VAN T 4,
FHH EET VI F, AT AROERNE 90T, Mt
O 1 150C, F ¥ VU T —H A Noifi & © 50mL -
min-1 TH o7z, ZBIF L UV AEREONE IR LK
SRR CHEM L /2.

B/ R

20094F LAY L5 BI85 H 2 100ppm LB X T D -
<, MUK LD H4HR F 72 F72, GBISSHE
S0ppm LB X, i 90 H #50ppm L FH X, [A] H 100ppm
WX T, X XD 20T -7 (F2-3-1). R
FEICEHELZEN L, —E0ERED SN %
Motz BB O W T BI85 H % 100ppm LB X
T B95 H #100ppmL B [X K U8 i B 100 H £ 50ppm/L

%2-3-1 RERBFEIHOIT A NEY FKkEK OIRF#ER, RERAE, RAEERERICRIEFTZE (2009%F)
X S TPH A2 ML RE IRIAVE IZR A
JLBRREH g IR INHEECo LozE  RFEE O RPHEE pEE Rt FEER T REFE A =R
(& H) (ppm)  (H/A) A% (H) () (°Brix) (kegf) pH (%) (%)
TiBH8S H % 50 TH25H ab? 106 2 2673 ns 124 ap* 1.15 ns 439 ns 0 ns 20 ns
(7TH3 H) 100 7H23H a 104 -4 260.3 12.7 a 1.15 4.36 0 0
T BH90 H % 50 7H25H ab 105 2 270.3 12.2 ab 1.14 441 0 5
(7H8H) 100 7H25H ab 106 2 263.6 12.1 ab 1.24 441 0 0
TmBH9S H % 50 7H27H b 108 0 268.2 12.2 ab 1.18 447 0 15
(7 H13H) 100 7H26H b 107 -1 269.5 119 b 1.16 4.40 0 15
T B 100 H £ 50 7H27H b 108 0 284.2 11.8 b 1.25 4.46 0 5
(7H18H) 100 7H27H b 108 0 274.7 11.9 ab 1.19 4.46 0 5
e pu g 7H27H b 108 276.6 12.1 ab 1.23 448 0 15

0
“BAEA DRI DT E]

5% KIETHE DY, ns: 5% /KMETHE 272 L (Tukey i)
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XL )EEICEDP > DANIE, AERAITED DS
N po 72785, WHER S F Wi AR W B A3 b
7. WHEMREE, FRipHICIZLBL X I A E e A HRD
Loz, iz, RREIEDHEZ T ORERX
TLROONLh o7z KBIRERE LR EFRITIE
WTNOMHXIC S AREAZBDO LN Lo (R
2-3-1).

R LR AR K BERE Ak v & — R SR TR T

#1275

20104 © TT R YL 24T 5 72 & TO X TR HADE
X X DR F Y, RAHIE, 2H~ 6 HFREE, fEuLa
LB L TR o 72 (FR2-3-2, [X2-3-1). $FE12200ppm
WMH A 479 L WTNOLEH TH MLE X ) S 0
BHDHEF o7, RBAEROREDOTF L v 3ER,
LB AT WIT &, 72, MBRESEWIZES W
AR S (K2-3-2).

®2-3-2 RERFHERIAOI T AQES FHKEK OREH. RXKEICRITTHZEQR0105)

=S ) T BH H 25 HEALER A
IRp ] W IHE R INHEETD Dz RIEH RIHEE REEE #eAH o RtpH
(& H) (ppm) (H/R) EE s (F) (g) (°Brix) (kg (0~4y

WiHSSH® 50 7H31A bed? 113 3 2689 abe* 132 ab 108 b 10 ns 454 abc

(7H2R) 100 7290 de 111 -4 2633 abed 131 ab LI5S ab 1.0 449 ¢

200  7H27H e 109 -6 2479 d 132 ab 134 a 1.1 445 ¢
CUElHOOR® 50 7A31H be 113 2 2P8abe  132ab  104b L1 461 ab
(TA7H) 100 7300 bed 112 3 267.1 abed 129 ab  1.04 b 11 454 abe
200 7280 e 110 -5 2536 ¢cd  132ab  122.ab 1l 451 be
CublHOSH: 50 8 1A ab 114 2 2B4ab  130ab  109b L1 461 ab
(7H12A) 100 7H31A bed 113 3 2625 abed  12.8 1.06 b 11 455 abe
200 7H300 cde 112 4 2571 bed 127 115 ab 11 451 be

AL 8/1 3M a 116 0 2788 a 135 a 1.04 b 1.0 465 a

PHAEAT DI DB 5% K UETH BB (Tukey )
YEREIZKD, 04, 184, 2:4, 3, 4: %

7/31 82

e 4]

100 ¢ ‘ )
- o - iHBAssSHT%
® W —e—iEpHo0RAT:
w60 F —a-EBHOSHTE
i
=TI
o
m#v% 20 L
0 3 ;
7/24 7/26 7/28
100 ¢
gé 30 | 100ppm
M 60 L
E
w0
B o | o
rs
o
0 L ” ==
7/24 7/26 7/28
100
E so ¢t
# 60 I
=
& 40
M 20 -

7/31 82 8/4 8/6

IfEH

7/28

724 7/26

[X12-3-1

REANDI TR NIBOEEE, RED FHRkEH OREHHEBICRIEITEE

7/31 82

IfEH

8/4 8/6

(20104F)
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RFEWME T, G BASS H #£200ppm AL B o L 5E H A%
DMILIX & ) H/NEh otz Tz, FEEIRSH
% ®100ppm & US200ppm AL EE X TREDMLFEX L 1) K
o 7z Bl pHIZ G BH8S H #%£100ppm, 200ppm, il i
90, 95H %200ppm LB X THK 2> - 7. FLIERHE 1415 B
85 H #%200ppmL I X CTHEALIL X 1) Fr o 72 DAL, B S
MEEIRD N Loz, BAICIIKENRD LN
miro itz (F2-3-2).

RABEDFEEITOVWTIE, =7 &Y OUBE A
o, BENE WX TR DFE AR FIX L D
DI WEHM DD - 72 (K2-3-3). KRZIRERBLEED
TR TR, RBEXBEICAELZIRDONE
Mo 72, 7 A VHX CHALEX X ) R m A
oLz, —7, WITINOMUHEE T $200ppmL i
RORETIE, R, S F— 7 EICB 5 R K
DKEBIRDY I, HEVITRATTET L L) HE
R R OB R EFE L, SRS H X T
DOFRENFETH -7z (F— 7 B0,

EE (ppmy 50 100 200
BFH ihBE’s H i

X2-3-2

50 100 200 50 100 200 HEAL¥E
EE00 H % HEE0s Hik
REANDITRCNEQOBHRVEREDL B
Atk DREOIFLUCAEREICRIFTHE
(2010F)

307 OAEARBEEE nREE

ab

B (%)

R (ppmy 50 100 200 50 100 200 50 100 200 E4LIE
R R8s HTZ R0 HTE WEEI9s HTZ
K2-3-3 REANODITRNBORHRCBED BHK
Atk ORAEEREICRITTEHE (20105F)
CRITM 5% KIETHEED Y (Tukeyid)

HE—BR « RN E BRI B 2[R E B AR E R AN AT 5B B O IR &K SRHAR DB 5 65

$21H KRtz BIE L K LEBHEDRE
MRRUOTE

201145 @ [ LU BRAROKBEARR & & > & — RESENFSE T [
BRI N T B 165E4 EAKRARE 48 2L,
L7 7k ¥ 100ppm A HUA X OB X & 3T, B
AT OAEEZE 7R L, 100ppm L AHAR X T i i
BHOOH #2812, T 7 7K ¥ % 100ppm D i THIB Rk~ D
WA 247 > 72, 100ppm AR X O RLPFEH] |2 13 = A
LIvi0% Fvy, BT OREEICAR L 72 A AT
LZaholz, WX EBEITEEL LTl HAR I LR
M4 (KA L v V48 ZHNT, 100ppmiz A X T
EHESE L 72 F F TR BATES & O I B ) A % bR
T TR VA Lz (X2-3-4). BEgEd 2 0L
HXAND KN 7 bzlly 5720, 70— — T
D&2ANTEAI L7z, %8B, 100ppmiL KA X Tl
PR FEDIAMNC & B L 720 R BB A M B 5 5
RETH - 72,

AT H IR, RAETRAEE, KZIREAEE
JEFER, REROKEOREOHEL Lz, HHAD
MW7 a7 4 v X —% —12 X ) TR R
DRBEEEZEELTBE, GM107H %I 7257H25
H25MH, ®ToOREOREE (uoEf) %#
BLTTo 72 FrEDRBEAITEL 2 RIEZHEL
Z O SR 2 HH L7z, IRRE L UK
RERABEIEII OV TIE, PRI EH25CTITR- 72
TR 3 H R EE L 72k, B0 I & SRR o B o
HOFBHZY YL, BEOHE, BE (0.5, 14
204, 30, 4 ZOSEBETHE) AEBICK D E
BERAA L 72,

2012 4F ¢ B LU MK EERR G & v & — REENFZERT
BT SN TWD HksS B OMEATE K Ik 418
ZHR L 720 =7 R 2 25ppm LA BRAR X OF LB X
ZElF, W09 B TERD S\ IGH TR & LB HLAL &
LCMjX 2R HICHE Lz B, RESOME,
A, WA, ARTHE & B2 REE20114E 0 3R
ERERE L7

B R

20114F @ T 7 A& VL X CUE -3 U H 23 0L 8 X
X ORBHAEL 2. —H T, RRREORAREL DK
FIRBREEREICOWTIE, FBERKOREM LD
BAEFROWTNIZY, AELETEDLNT, TT7F
VLV X B RGO Sk o 7o (F2-3-3).
F 7o, WPLICIE, EoEZE (K2-3-5), &K



66 B U RMOKPERS & & > & — RIEWETEIT I ZE sy 127

o OBIFORRN 2 EABIE S . D3RI L7z F 7225ppm L ARHA X O 5 A3 HALEE X
20124F ¢ T7 AR VB X OFHIHE H 3L L X ) RAEDFEERDAH B o 7283, KRIRAN

%233 HBI90H O T >4 > 100ppmI KEAAIES TEAEM DRHME RHBEICRIZTHE
e o KR R PRI
% (/) (A) My I 22 O R ot
100ppm 2 AH AT 7H31H -2.9 84.2 30.0 5.0 0
MEALER 8H3H 78.9 28.4 8.0 0
HEME * ns ns ns

SR ICE S TS %K IETHEZEDY, ns: 5% KETHE AL L GEAERITT —I AL ZHBERT)

X2-3-5 HEBI90H %M I 77K > 100ppmiIL KELT
XICHEIhE BKkAk OEOEZE

#2-3-4 EF90REND I 7K 2 25ppmiL KB ALES EXKEAKY ORFHERABEEICRETHE

o RREE3LL 10> o 3L L0
X (H/H) (H) FEAH(%) (%) A (%) 12 (%)
25ppm 7 A HUAT 7H31H -3.0 25.5 0 8.0 1.9
S ALER 8H3H 57.4 6.4 44 0.9
* ns ns ns

HEME *
T RIEIC LS TS %K IETH E DY, ns: 5% KUETHFAERL (FEAERITT — 7 YA BHERE)

#2-3-5 mBI90OBEND I Tk 2 25ppmII AHAIES FERKAKR ORXZHEICRIEFITEE

RUPEEE  REREE BEhER REEERS R

. FREE iy (kef) (%) (0~4) (0~4)
25ppm LA HAT 288.7 132 0.98 14.8 1.4 0.3
AL 304.8 12.1 0.96 26.7 13 0.4
HEM ns ns ns ns ns ns

YERE K ONEFICID, 0: M) 144, 2:4, 3:h, 4: %
ns R EIZE S TS% K HETHEE2L
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EREDFENCHE R R ol (F2-3-4). R
mEIZOVWTIE, WThOHHIZOABELZERD LR
LhofzbOD, T7R VX TRERDRLRE N
BI25H 0, FEESPRL BV bz, F7-
RFMRE, R A OB ORI S DR R o
7o (3£2-3-5). & 512, 20114E D 100ppm® 3. K HiAfi T
SN O NI REOWE, FHRBET D S OB O
W E3Bigshidro /.

FAH SEBEHORKEERANDMHRRMOMRE

Hi i F T EFORIRAR B ORI K OV A ki
D) HLRRIEDTEFERNEZ Z, TOREITOVTH
L7, 7, KEIREWEEE L, RBEERIYIHEE D
FRADNEF T, BB KHED 5510w &,
BHAN DK G BAR DT F B [RLMSF OB IR X
55, FEMEHO 2 E o Twiw, FEIHIHE3HEIC
BWT, WARNOZWOEELRETAHMT, £
RREICT Y ¥ E2EA LT, REOEIEIH L7
SUEHH L. TOMRE, KERERBEEDFE
VBHEISNLZEPWHLNE L7200, KR
KRB EHEOWIHIIX, T EBERO K HI#HAEE
THbHIEIRBEIN. RETIE, BETOTILVF
PKRGHECHENTH L EEZONLD, TOWHH
POV THE L7z, 9, BUEHTREYD 2~ VT
WL & R T 5 72D B ARDIEIC O W T
L7z ZORERZZT, FEH T~V F 28Rk L,
BHAD TS L OV RS D3I AT T EIZO W T
et L7z, SE3IETIE, BHE T ofg~ IV F ko
KOBLEZ72DIC, A D (2016) OFHIE L7, [K
GARVAFRY— M| OFFHICKY, EEZTHFH]

350

B e2mm i
Be2mmbE!_F10mmF i
Oplommbi k-

300
250

)
ﬂ 200
o 150
® 100
50
0
100~149cm  150~-199¢cm  200~~249cm  250cmE! _F
EEER D FR R
R2-4-1 EE “FKkBEHK HRAODERDS DEHEDEL

PIREICRIETHE

F T e 22 il oy Ze AR OK 20 IRTE D HLIRER 12D THRES L
720 WANTIE, F3WE TICHE LN E AR L
WoOFEE T EMOBHMBITFIZ BT 580~V F 0
BRI OV TGS L 72

B1UR KORACEFRT S REDEE
MRRUOTE

20074F IS T B O AEE WEKRANEY ook % fit
AL, kIR, BROWEREITHIT S OHEE S L IR
wma e Lz, Bocd S olEkiZ100 ~ 149cm, 150 ~
199cm, 200 ~ 249cm, 250cmbL b & 41X ] (255 1F THR
2D, T2 o X TEA2mmAN, 2mmP
F1ommA&ids, FO10mml EoKX124503C, AEE
M L7,
B 3

E# 5 OHEEA100cm 7 5 149em E TOX 53 Thie b
M%<, KWT200ecmFE TOXGTRENS , R
HORPEPEED S5200emD BIHEL TV 7272
L, #RICH 5200emPh EOX 55 TH, HEE2mmBL T O

FIAR R 2mm Pl _E 10mm i D F AR o 554 13520 B 7z
(X12-4-1).

BRIV FEERPEEREICRETHE
MRRUO T

5217

20104 | B 1L VL AR BE RS 5 2 > & — IR SERRZE AT R
B FE S B R S iz $ikss & KB @
TARLEAR I ORAE Lo 2 I3 L 72, TBH37TH D5 H 14
H2» LI HE# THOsSASH £ T, £#xril L7z4m

RI2-4-2 AmEFDEEBHKY — MK BEFVILFD
HERRR



68 R LR AR K BERE Ak v & — R SR TR T

M (kA 1end) (SEREDOZ VAR K~ VT (7
m% o HESVFHAA, SRR () 23k L 725
BE< LV FIXE L (M2-4-2), <IVF &8GR L 7R \Vsi
w HERLERIX & L7

WX & DB > THRICICHEKRT 2 — 7 (Z3—
7u— s MKVH#E) #3%E L, RO k728
HIRBEEKEI T, IVFRTIEIVFO L25
HEARZAT, IV FHIIEATIX & W& O K& 255
KEND LI L7 WHEMOLHZEE L-LRiE
AKELZE, 6 H1H R U6H2H (i B55 H # & Uil B 56
H#) oZFnZN17H2 5B H5K F TO R’ -
7o AR BRSNS L T o 2. 5
H2SHICHEAERBOKISMEL 25 L) ITHEL, &
HORMEEZTHIHIAT > 72

AATHE L, UK, BRI ORKR, KR,
FROKRRT ¥ ¥ v, ROBENE, AHNER
B, RO RIE, BEE K OKRIRREAE D5
L L7z HEAGICOWTIE, 1Xd7 028 okk
JEH 5 100cmEfE L 72 7 1E T, N D 520cm, 40cm
DESIZE—FAD Yy THRMBEINL LHITEBEL
TN R UVERT Vv A—F — (A ESEEFTDM-
8M) X DpFfixfEH, WENCHlE L7z, RokEidE
ERATAS BN Y A7 A OWEf E L7, EARE
KT 2 — 7 OFEERIEHE L7z & e L7z, #r

100

80 - LEEK
(99mm)

60 | -

40

{4 F - P K & (mm)

20

+EE AR T (pF)

#1275

WoOKET ¥y Vi, LmiEKBBERDOHIH
L BERBZEDOHAIH L U6H6H O Risk 2, flikh
DHJ20ecm D HFrkE % Seu 2> HFI1SemD S T 4720 3
REOHPWL, Ty vy —F v 2"— (¥4 7600,
PMSHEY Tl L7z, EhRE, WmH7SHEZRICH
B6H24HIZIB Y72 D30R 2L, BEhitA L7
REBDORD7z. EBHERFIL, FRAEL LG
L 7= BA51 H % D5 H28 H R . 0 &35 BRI 5 5 (i
FSSHHEDTHIH £ COHERBOEEGTRL. &b,
RO R OB REGHRIB 7 O HAL £ 7213 R KE
FEARDSTRD H N2 HREICOVTIE, WE L TEREI
GOz WAROREE R OB IZOWTIZIBY 720
#1100 ~ 1302 L, MroRERELZWEL, &
TV EFH (7 Vv —Y £ L 7 ¥ — K-BA100, 7 K
& 48 % H W CRE OB 2 e Lz, KERIRER
ERERRL, 18472 D 20 R 2 A ICHB L, RED
W & #EEMO KM Z T ) L, KZAERDA EIZ
T OHELEH L.

B R

<OV FHE BRI, S TAICER100mm%Z B 2 A
FEmi2sd - 7. L EEKLIEREOWEKEIL, 6 H1HK
PeH2H IZE N ZENSTmm M F42mm T, & EF99mm T
Holz. Fi2, FOHKIZ1IND 72 D 40mm ~ 60mmFE

OENE

mTE

/10 5120 5/30 /9

6/19 /29 /9 /19 /29
[ER(R/A)

X2-4-3 BRI FOHFBEPOEK, BRKERVLEKDOHE (20105)



BEIE HE—E R B BRSBTS B RS AT S A B R E S A RS TR B O R & WP o f % 69

OB RH Y, 7THI0H LLFEIZI1ZAFT100mm
HEVEERD D - 72 (K2-4-3). F 72, L3EpFHIE, #
WFX CTIEFEM D 2 VIE L 'EKIC K DpFL7RE
TIKTL, 20, HELATLIEVIZEHORKREWV
WBEZRLLD, I NVFIXOEE20cmTIE6H 5524
DIKE, 40ecmTIEsH 6 Fa LIRS & < HER T 5 Ml 28
R o, KT, e HHLEEIZIE, —E DKW
Ho THpFIHIZAR2 4L L TR EBEEN 2 {HERL
7z (H2-4-3). HHOKRET ¥ ¥ Vid, iR
PR RT D6 A 1HICIZ X B CHEEV 272D
DD, ZwiEKUEK TEZEDOHAIHIZIEYTVFIXT
T HELEE X B THE S 2 A o 72 (RI2-4-4). %)
ROBENFIL, < VFXT69.3%, HUILX T88.0%
ThY, WMHXHEIIS%REOHBEAEVRO NIz (R

-0.1
—O— vILF
--@- ELE
— =02 F
S ok
% L 9
Y ns @77
¥ 03 | "
Y : o
AN
R
1%
% 04 F
ik K
(57mm) (42mm)
_05 |H| ‘_’I 1 1 1
5/31 6/1 6/2 6/3 64 6/5 6/6 6/7
EBHC(A/HE
X2-4-4 EBRTILFOHED FKEAKK OREHEFOH

WART 22 v IVICRIFTHE (2010F)
w19 KHETHEAED Y, nst 5% AMETH AR L (M)

2:4-1). EFRHERRIL I FXT458%, MALPE
X T55.0% TdH - 72X ENCAHERZTRD LR
ol RERIIITNVFIX T34 g, MAHIXT340g
THY, WEIVFXTI4.6E, HUHX CTI5.0ET
bV, HFEAIRD N D o7z KERIREWBLEAE
DOFEFRIE, MUHXTI6%TH- 7203 L, <V
FIXTIE4% & HEIED - 72 (["2-4-5).

BH 7L FRBEOBEKIREDEELD
e

SB31R

MRRUOTE

BRI TR S Twbd ay 7 F R D
TEAKERE S4B A R L 2. EE I AR T 2 —

20 r ¥z

AR (%)
=

VILF L

EA<IVFOEERD FRKAE OKRRREA
BEEOREICRIFIZE (2010F)
“*REIC K o TS KETHEED Y (T—7F A V&
Wtsiise)

[X]2-4-5

R2-4-1 BAIFOEEDS FKkEK OHNROEZLIN., EENERRVCRESEICRIEFTHE (20105F)
- RO A PR PR SRR RFEE S
(%) (%) (®) (" Brix)
~JLVF 69.3 45.8 341.0 14.6
LR 88.0 55.0 340.0 15.0
A ENE * ns ns ns

* 6H24H (WiBA78 H #2) IFR A

Y 5H28H (ifiBHS1 A %) B o035 B zx-927H 1B (BI85 H #%) £TOW RIS 7 DR
R EICE TS % A EETH B DY, ns : 5% KETHEZRL GEAERILT — /A2

HBBE)



70 R LU R AROK BE R Gt~ &7 — BRSETT SR A ZE sty

% (Model LI-1600, LI-COR) % JH\»T, 20124E7H
A5 FAIIZT, BROH G L7230 % L4H
W1, 4 H 7 RiOmED B R2We ] & & RSl a7 K
REP O ZOHDOKRSMHEEINZ T, LZ2WITKG A
ML AR 7 B AR O WA 2 L7z, BB
GH O HEARRICE LT v 5 F R 5 4012
K3 SN THREDEKEZIT, Z OWHKEEZ100%
E9 5L, REBMG1IH H D2 ~ 40 HEKRIZIZZD
50%DEK, FEERH B THRIZ25%DHEKZ T, £
NWUABRIZIEAKR ZAT b o 72, ZZAB0EE 2500 L 723
BB LZFHENCIERNL, 1R L4 CEER 5%
ZUTWAHOMEIESL L, 22T v
EXHRE L7, BEsSEOEEZH W T, ZioH
JEEEFH L7230 9 b2 O W TR U Z v Tk
SANVAFIRY = (54 77 7 HRAH) (K
2-4-6) ZWifHF T, ¥— bEREOBELFRFOMD

KHZ ML ABRS—h
@ T
EDYVET,
O,

X2-4-6 KSR MLRAFRY— OB (£ X&H.A:
Ztk)

ZAL (HEBHSAHMEICEL L, HFhils253I 38k
TERL 5 ETORRE) 24 L.

20144F02, B EARKIERA &~ & — RENZERT
FSRR O EE WAKAM 114EE8B 2K LT, #
D) BAB OB T IS5 H LA ERENI AR~ IV F % 4
mlUGEOHF~<NVF & LTEZELE (RVFX). #K
JIFEA LT h o7 FRD O4BIE~ IV TRl & 1T
DROGHRBENSGME Lz LX), s ok
WZDWT, 18N 7: 0 6 DIEDEBFEE & & ITEKR
¥ — bOMBALRE A7 I HICEHR L 72, G R 3E
WZOWTIE RFLD20144FE DO RER & [k TH - 7.

20154F 120, BRI U R AROKERR & &~ 7 — R ENTSE
PTG RAR D6 A TR M 3M 2 3L T, ko8
Hi%123 725 7TH 140 Far 1002 & 3 BR & Blas L 7z, 4t
AL D) b 1EHE, o~V F 238 H % D5
HISHIZEGEE L7-8 2 v, 5% 0 2B ML Fst 2 B v
72, KGAMLVAFIRY = b2 T 2 EOREZ1
B47-03, 4, SEROOMEL, HY4720 0 X WihErE
W o H RAL D FEFR D 5108 H OFEIZKG A+ L AZER
bR AT, B EUE L. BT T—
YDONEFREZEZT, HEAMBABHTHNEZO/ D1

KR l\lzl!ﬁ‘)—h\

A COWHDOM
EHVET,

#1275

FHAZHE L2225 533 HICHE L 7232 0 2 fu kg ]
DY, FREREZIR L.

s R

T3 2 AR IREED S K5 A b L A BRI E LA D
ABHEDIRT & ZNUHE) RGP A MLV AFERY — b
DEEALDOBRE, X2-4-712R L7z, PIREBOERE D
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WA 7/22 27 3542 138 1.4 1.18 4.40 0.8 50.7
2 1817 724 3504 132 12 1.15 4.49 0.6 54.6
HEME o ns * * ns ns * ns
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1).

SEHIHEH X, 201 74FEORETHRX TIAEITX L D 1
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(1972) 13AE X 2 HEE T 2RO BN L ER L 7.
Terasaki®> (2001) (&, A EZL ISRV LWIKIC
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7o W R & BRI B EBREE 2 v, Cooke & AYH]
WZHRE DS, 2 RIBIREI B TH D T L S 2T
L, S22 EMEBPAREOREEZR T L2HEL
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FEWORREE & 3Pl 5 2 812, SEIRENEDSFIH W AE &
XNz (Kadowakid, 2012). T4bbh, LER
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HIT LT, ERLARELOEVSAELLILEZH
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BRI ERICAEOZELELE 2 L, R
fs i SR UL LR R B RS IE W R & B BB MY E 2
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FERERRUEENERRICRIEY

F& (2017%)

s REE BBl R T HE BT
(2) BEOBCEIN (%) TRIEESEIR (%) (mm) (%)
N 953 283 42 13.4 113
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A ns o ns ! "
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R . REE  RBpEE 2 f3
¥ LS R
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T ETE, MbOLBERIY S HITEHER L.
QLRI o EEER O B B IR 1L, HEALPEX T29 ~
S0CHIBBICIE L 72, Fib 5% & Tld24 ~ 26CHi 4,
HrBLIREM X TIZ20CHI B TH o 72 (#£3-3-3). KX
DI EEIZTCHi 2 TR X I K E &R Do
7o, —2TC LUTF ORGS0 B 1 L EE X oo E K ALl T
174C h, BHMITI132TC -hTHo72d, bb&EEXIX
DO FEFALE TOC -h, FHT16.5C h, FHHEMH X
TIEEHOWM E H120C -hTH o 72

HigC k1%, ELEL X CId it 2R L 27 R Ak R, 248
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FEIHERICOWT, ZOMILROME % ED %720,
BN THRELTWALERE, 7y r—1MillfEZ2ELT
fENTS % L L bIS, MATENLHEFO—REN 2 IRE L
AICEH L CRABEREZRET L. S518, ZomE
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1. REOER ERERZRDENR

B IC B 5 EEBBICRET 2HFTOLEL - Hist
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MERICL 2 E, BMEER O BHIZEEHOEIGRAM
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Y, MEATEA L 7B os oW, 14548
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TT50%% LY, 6EEFTTEHEDL ET0%UEE, 2
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Nz MR EmEIERICB W TRELZZEEEAR
WZHAE L7z bR UE (ZEHE S, 2003), K HTURFE b
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~ A O X ) ITEALT B ERIH S WIZEALL
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DRITIEFITKE V.
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TIIFICHERDKREE HO L N2 EET 5L, JFFED
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AHIEBL T WBIR b7z, MILENOEA
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SRRSO W T, AFWELXI2H, T4bb,
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L7225, RADOBETOMENRL W &ML
TWwa, ZOZerb, LETH RO EIRIE
BEOFEZHRIETVLNEELHLEEZLON
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WIZ, BLEEER & AL CHiE O S AR AR 72 5
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DT v — MER LR, WThoHIKETLHEART
DFEEDRLZ N EPPEL L o7z,
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ELEZONDEF R ONIEDOREDNL WO TIER W
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2 &) SO EACE R & R L7, 2O, mER
MlZ2 HIZ5% KHETHE 2 EAEM A2 Hh, 1.83T
LHRLUZEHEN SN —T, RIERKRIE3HICBWT
5% KETHE L TREM2RO LN, 1.87CTRL7
CHER S N7z RmEBEE WO M 2T 2R 2 R, W
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OFID L HIZ, JKinvd AWM EAL, Zo%k, %O
RODE) BERAABRDPEL L E VW) ERH, [ARE
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MPERF Y, EHRBOMHEAMET L2211, Ww
TIEXTE I S e WA ORI O 88 T b ok
W& BHBEOBEHASE LTV LD TR R W) L X
na5.

RS (2006) (X MFEARIRI o iR BUR 2 Bi1do
EERAKEFVPRWZEEZRLTEBY, EHIHETO
WENE LRI EVELTWS. T2, BRS
(2011) FAFEOBRSETEDOMHEEEZKTSEL 2 L
WL TBY, KIREBEICZ oRBELARZLE L
TH2HEARDERRL, EHRIBORIRIC L 2RO E B %
i X% 2 L AVREE % Y 5 R CEREREMT
HoHEEZLNT

2. BRICEL ZREOEOATREMS

MEHTm U7z & 912, MILEOEEHREHIE, HE
W ELTIEARERIRLTBLT, LA, AL
TWVLEARMEICO W TIIFICERD L TRk
Phbhiz, HEIZHECEAL LTE, EEILER
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SAE 203, BEEA L ORI EICED SR, 072
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EIFFAL L 22V EB8 I o RSP %, ha
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BRIZ, ARRBROMER TIIBAOFI L BRATR & A
b REOREOES R, RO TEEN O/
EFALL 7270 BBck & v,

FRICMZ, BAROTEITEETDOERICIBIT B HE
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A TIIBEND T ¥ T Y ERPA T Y E 12134
FIIBT LBHMEOREG RO T L, HENLIHLzL
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X, COERFALL 2N EBTEITO Hikss Ak
DHHDBEMOD AR L, DTy T EREVPEDP -
2. ToOZEL COLZEIRFALLZN BT, Bkl
Johin E MO OB THEEN L VA% L, gD %
FEZRTWI XV ErEELEEZONS.

AR L7z X912, RRBRTIZMEME2HHRT 572
B, AR OVROL i A L AFHETICE
HOBREIT- 7. TOMRE, TIEOECIIME % %
X2 AR Liad 727 DIBEIC BRSNS X912
%0, 10 ORETEEX Tt LREORKMEL 2D %
EprFRTE b0 Hrsn/., IEbhogsk
3RS B 72w, BIREAH T LK T+
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B\ I EGT OWILEETI A/ S\ 72D IR L 72 88 3K
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25, R OMETIE OFZEIFELL 7210 S8 3
EITHRENSL L, EBRETH LI L2RENTED
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(fWR S, 2006), RILE2S WAL (2018) 12X D),
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0 DENDPERZRWINO B2 A U REMEARIZ S
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it % W] U IR EE O TR RS L 7235 A 120, HeiRmy
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B, bWESETIEZOWINA LR L 2RE LT
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W3 g E .

) I TN % 2 R B 2 AT 02 ~ 3R A
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B, REEBRIZBWT OZEIFALL 2 Tk
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T2DWZH LT, #L- ZXTRIHBEER: ol
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REREEATLIEICED, RRIIBTLIERE]E
HZT BT EDERRIED R AR S L5 T EEE b R
Y (A

72720, BHERER R RHH S, BRoKG H=
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Summary

In this study, we focused on recent climate change as
one of the causes and studied the effects on physiological
disorders which are increasing in Okayama prefecture,
especially in summer and spring. Based on these studies,
methods and technology to control these disorders were

developed.

1. Avoiding the effects of summer climate change on

fruit ripening, mainly flesh disorder.

"Reddish pulp disorder", which is a flesh disorder at
maturity, caused by high temperature exposure in the latter
half of the fruit development period is greater in the warmer
southern part of the prefecture, compared to the cooler
northern part of the prefecture where it does not occur.

Since the occurrence of reddish pulp disorder was
suppressed in the peach trees that were moved from the
southern part of the prefecture to the northern part of the
prefecture, it was clarified that the influence of temperature

during maturity is closely related to the occurrence of the

disorder. In addition, in a test in which high temperature
(abnormally high temperature) was encountered which
causes abnormal fruit growth, maturation was delayed and
the occurrence of reddish pulp disorder increased.

As a measure to suppress temperature rise of fruits, we
developed improved fruit bags. We developed a prototype
fruit bag coated with titanium oxide (JR-1000), which has
high infrared light reflectance and suppresses the rise in fruit
temperature while maintaining breathability. We named it as
"Functional fruit bag" and obtained a patent. The occurrence
of reddish pulp disorder was significantly reduced using this
bag.

In addition, in order to promote fruit maturation and
suppress the occurrence of pulp damage, we examined
ethephon treatment and showed that foliar spraying of 25
ppm at 90 days after full bloom is effective in promoting
the ripening period. In response to this result, the PGR
registration of ethephon was expanded to all peach varieties,
and in the year when maturity was expected to be delayed,
ethephon treatment became available to peach growers.

When the excess of water condition is retained by
petrolatum treatment on the surface of fruits, the occurrence
of "water-soaked brown flesh disorder" (water-soaked flesh)
increases, and at the water-soaked site, the cell gaps may
be filled by the inflow of resin from the flesh bundle. From
the observations, it was hypothesized that it is effective to
suppress the excessive inflow of water into the peach tree in
order to reduce the occurrence of water infiltration.

As reflecting the result, we investigated a multi-tree
orchard where a partial mulch comprised of a moisture-
permeable water proof sheet 4 m square was used to
suppress the inflow of water in the root area. Due to the
mulch treatment, the incidence of water infiltration was
significantly reduced. In addition, as a guideline for irrigation
with mulching, we have established a method of using a
"water stress indicator sheet" that correlates the moisture
state of leaves from the discoloration time.

At the same time, we examined the use of tree physiology
in suppressing the occurrence of flesh disorder. In response
to previous research showing that late-flowering fruits in
peaches have less occurrence of flesh disorder, the "base-
priority fruit-setting method" was adopted, in which the
fruits at the base of the branches are preferentially left at
the time of fruit thinning as a result of the relatively late

flowering. It was developed and found that the occurrence
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of flesh disorder can be suppressed without reducing fruit
quality.

A test combining these countermeasure technologies was
conducted, and it was found that the occurrence of flesh
disorder could be consistently suppressed regardless of the
weather change in the cultivation year, and it was shown that

these improvement functions are complementary.

2. Examination of measures to avoid freezing damage
caused by climate change from late winter to early

spring.

In recent years, "The sudden decline and death" of peach
tree have frequently occurred in the spring, and it has begun
to adversely affect the stable production of peaches. Among
them, due to unseasonable rise in maximum temperatures
in February followed by a sudden decrease of minimum
temperatures in March are key factors which frequently
causes young trees, up to 6 years old, to have vigorous
growth in a warmer February and the new growth damaged
by colder minimum temperature in March. In order to reduce
the effects of this unseasonable temperature fluctuations,
it is necessary to develop a technology that responds to
temperature changes and suppresses vigorous growth early
in the winter season.

Therefore, the author first focused on the
‘Hidakokufubenishidare'rootstock, which is effective in
controlling freezing damage, and analyzed the characteristics
for its introduction. By grafting on this rootstock, the growth
of the scion varieties is slightly suppressed, and the decrease
in stored nutrients is slow. Since it did not cause symptoms
of weakness or death during the tree planting test period of
seriously damaged orchards from freezing in various parts
of Okayama prefecture, it was hypothesized that the growth
retarding effects of the rootstock might work effectively.
The rootstock tested is promising, including its dwarfing
effect, and is considered to be one of the standard rootstock
candidates in the future.

Next, as a measure against freezing damage in the
existing peach orchards, we proceeded with the development
of protective materials for the trunk that reduce the daily
temperature effects on the trees due to temperature changes.
By developing a "new heat-insulating material" that uses
woody biomass and has a heat-retaining effect, similar to that

of rice straw, the daily temperature range becomes smaller
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for the trees reducing sudden decline and death.

This thermoprotective wrap material for peach trees
reduces the temperature differential during the season and
acts as an effective protective countermeasure. From these
facts, it was shown that the temperature changes in February
and March are closely related to the sudden decline and
death by accelerating the resumption of tree growth followed

by late freezing damage of the new growth.

As described above, through these studies, it is cleared
that flesh disorder and the sudden decline and death of
trees have become major problems in peach cultivation
in Okayama prefecture, and are increasing due to climate
change in recent years. However, those effects can be
avoided by combining scientific knowledge of the disorders

and developing technology and methodology.
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