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1. LI
7 ¥ A4 (Beta vulgaris L.) 1%, HAREWNTIZIL
38 O A THEE S T 5 B ECEMEY <, BENT
HESNLWHEOK 3FEZH-TWE, 7 UH A D
B iR 1362,55%ha (20104F) <, db#EETIZa L
¥ (116,300ha) \Zk % SO, METERR %
MeFFd 2 ECRPERVEEREHTH S, T2,
BN 8 7 T T3 CHET 2 BAEEL, AT 2
BUDEM - EENAAMOYE U CEE LM%
L b, & ZAH0104F1E, HEOKRIZL 54F
BIE, ZLC, EFORIM - ZWICL 28BN E &
CEMBO- K2R EOREL 2 (BH1),
19864F DR 53 BLG | BAA LARE,  PUPitfd 258883 2
THRIKOWRFHES (153%) B & O e = (466,487t)
ZRLEkL7zo FORE, T oAb EED
THRAEIZ6ME 6 T M L MERmEL 2, K&
RIREERICHEEREICGZ A LIl hoT, £2T

AT, 20104ED 7 ¥ % A OFRZ RO EH
THILALGEMORBERMTHL LI, 5,
AR D HREICAH 2 5~ MRS HERH O AR
DWTHRET L7z,

2. MEHLUVHE

20104E DRR LA T v A BB LT L%
BEMET 572012, $TRAET—Y1F, RETA
KOT AT AT —% (A%)T HP : http//www.jma.
go.jp/ima/menu/reporthtml) 75 5%iH, FKEB
JUHHEAMA L7z, 72, BB 7 — 2 IEMK
EAANFEOEDRETER (RMKES HP : http://
www.maff.gojp/j/tokei/) B & O%LHEANdbifEE T
AEMEFEAT D [ TASERESERSE | 2 & JBF A, IX
(B, WAEs, SRR Y ORE) B X O
w) W ER R (BB B X OBIEIER) O 7 —
y—%FH L7z % B, BIEHERICIE, Aphanomyces
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W & 2 BAE, Rhizoctonia BZ X 2w, W Wikl — 2 2 FJH LC, ik mAF H oG %)
TS L B SRR % A 9 REIRE TAvE T h P& MGk L 720

Bo VI I O HESWGIHIFE DI T o 7219864 7 5

20104 £ TO2B 5 DT —F ZFH L7248, WE 3. BRBLUEE

7 — Z 1319874 A 520104FE £ T D24 EZ A L 1) 2010FENTRFE
2o T2, RGBS LIRS X UYHEIE A O HAH 20104F DR REME L 1 IIRT . KAinDHERITH
B oMt 2247 EOT— % R L THEML 720 LC, HBis Wk, £1-1) &MER) (W

X512, duidE BN v ¥ —TH R L 2kl £, £1-2) THEEIPETHEOONLED, &
SR D20094E & 20104E D458 5 DTS BT BT WCAEBOCH72H55 A THETIREELY 2TH

£1—1 TEHAID2010ESLVFENTRIEZER (FBHLARMT7Z XL AT —4)

Sim (°C) fEkE SRS

A ] HE HRS H&IE (mm) (hr)
2010 4 Z 2010 FHE E 2010 FHE E 2010 FHE E 2010 FF =
48 45 33 12 110 89 21 -09 -16 07 1117 -6 64 67 -3
th 40 52 -12 89 112 -23 01 01 00 27 21 5 50 64 -14
T 42 77 -35 96 139 -43 01 22 -21 48 23 25 42 66 -25
58 £ 111 93 18 176 157 19 50 37 13 21 26 -5 65 64 1
th 95 113 -18 159 180 -21 53 55 -02 30 30 0 43 64 -21
T 103 123 -20 160 189 -29 62 68 -06 97 25 72 47 72 -25
68 Lt 129 134 -05 202 198 04 81 86 -05 6 33 -27 58 52 6
181 145 36 248 203 45 134 100 34 28 27 1 68 48 20
T 210 156 54 269 211 58 164 114 50 30 27 3 66 45 21
7B Lt 203 168 35 244 222 22 117 127 50 60 32 28 15 42 -27
210 180 30 270 230 40 163 143 20 37 40 -3 53 35 18
T 207 203 04 256 256 00 172 163 09 95 23 72 25 46 -21
88 Lt 240 208 32 299 263 36 192 167 25 18 34 -17 46 49 -3
232 202 30 285 251 34 188 165 23 113 45 68 68 40 27
T 230 191 39 292 240 52 191 155 36 48 60 -12 47 44 3
98 Lt 225 178 47 285 225 60 176 140 36 18 49 -31 65 40 25
185 160 25 235 210 25 150 117 33 35 52 -17 30 46 -16
T 143 142 01 196 199 -03 94 92 02 11 3 -28 61 54 7
108 L+ 141 119 22 185 178 07 104 66 38 90 28 62 43 57 -14
113 97 16 160 157 03 75 43 32 24 30 -7 35 58 -23
T 71 75 04 132 131 01 20 23 -03 134 -33 69 61 8

WEH-#Et 150 136 15 207 192 15 107 89 18 843 692 151 1,059 1,114 -55
1) FE{EIL1971~20005 D I0E T 1E

£1-—2 WBEHSHD010EE LV FEORRZE W@EHHIRRETALAT —4)

SUR (°C) EKE SRS

A ] HE HRS H&IE (mm) (hr)
2010 4 ZE 2010 FHE E 2010 FHE E 2010 FHE E 2010 FHF =
48 39 23 16 83 64 19 04 -13 17 21 20 1 48 58 -10
th 37 38 -01 80 83 -03 01 01 00 3 14 -11 68 58 11
T 35 61 -26 72 109 -37 06 20 -14 18 21 -3 51 60 -8
58 & 83 75 08 129 123 06 46 35 1.1 25 20 5 39 58 -19
th 85 95 -10 118 146 -28 54 53 0.1 27 22 5 48 58 -9
T 79 105 -26 112 151 -39 51 64 -13 38 24 14 75 70 6
68 Lt 122 120 02 165 164 01 85 84 0.1 6 20 -14 67 60 7
178 127 51 225 167 58 140 93 47 30 23 7 105 56 48
T 193 137 56 235 175 60 157 106 5.1 49 16 33 75 58 18
78 Lt 174 155 19 201 193 08 158 123 35 30 22 8 15 60 -46
174 166 08 207 203 04 151 137 14 51 29 21 44 51 -7
T 203 193 10 241 233 08 173 161 12 19 27 -8 37 64 -27
88 Lt 234 197 37 273 237 36 203 166 3.7 37 28 10 54 57 -3
222 195 27 264 232 32 193 166 2.7 64 31 33 59 51 8
T 222 190 32 260 226 34 190 159 3.1 15 40 -25 51 62 -11
98 Lt 212 175 37 247 212 35 181 143 38 37 39 -2 58 50 8
181 160 21 220 198 22 151 127 24 5 40 -35 58 56 2
T 141 144 -03 185 186 -0.1 106 10.6 0.0 2 31 -29 54 57 -3
108 Lk 140 124 16 179 166 13 105 84 21 45 22 23 57 58 -1
112 105 07 150 147 03 79 64 15 10 25 -15 38 51 -13
T 84 83 01 124 122 02 39 44 -05 13 29 -16 62 49 14

BF -5t 140 127 13 180 168 11 108 92 17 540 541 -1 1,164 1,200 -36
1) FELE{E (L1971~ 20004 D I0EF Y {E
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AR THERR L, 6 HHi2 SIUEERT O 9 H iy
FCIEPAEL D SCHRERRCTHER L7z, %
DIE, MW E B9 HIZA- THRIELREA15T
DilEd by, S5IC10H EAIZE W TS mIRAIRAS
10C % Ll 72l TH 5,

FEAkmix, B Tid5 H P oRBEKRED
97mm & FAEDK AR5 Y, 7o, BERHBED Z 8
E7:7 A VAL Wikt ISR i 2 BEFR A3 - 72
723, IHERICE 2 F CHEBIZE IR SOk
OB I Nz, BB (4 H~100) o#kkEK
I, PAEEHARTHIS0mm £ <, WD TEH A
Sl leodze —F, WEMFOFKEEWNE (4 A~
10H) OBEKEORENIFEMEFAETHY, Tk
ML HARTH0mmA L h o7z, LA2L, 61
5 8 AT Tkt ICE R 2 RS, [
WM OBNEIZTFEL Y BH60mm £ 5o 72,

H R Bt 5 3 X OS5 3612, 3REE I
M (4 H~10H) OKBFITIRERENENFELIY) DT
WA Lo 72D, BRRICH25 4 HTFA25
VAR H72% 6
HIEFFE LY HIRICE TN, 7 AU, T
TR E R THBEMOZEB 2K & (258K

31

BRI 7 AIEPAE X ) SORFRI A 22 2 o 726

2) 2010FEDRERELR

19874E %> 520104F % T O EFARM % % 2 1R
F o 20104F o> 1 B 3% % A= i A% 12504 T ha T, 2000
ED549T ha I <25, TEFFEREIC 33 % S A3
1£80.5% (20004F-1279.3%) ~CHi 53505 | B4 AR K
Erolze F7z, BEWRE21.0T ha (TEfFHAR I
T 5 BE WA EE33.6%) b HEGHT | BIAG DL RK C
HY, LSRRI EL ol BRI, HIE
REIZIFIE B L O L DICEL KT S E5
A, BRISAEREICB W T OGN ORE DK & L
(FFHE - ML, 19644F 5 Wi, 19734F), 20104F13%&
AHEB L OHEIREE S ITLETH - 72720,
IR T o e Rl s Sl i

20104F OB AERFE A I AK 13 27.7 T ha  (PEA IR
Wb B 384 #A4.2%), L CHERRIZ83T ha
(PEAFTHIRE LR 2 BB R =R13.3%) L@z KO
Wtk 7otz MBRERIZ, FISRREICET 2
Aphanomyces B &G & % BARIH & Rhizoctonia
WO X BWIEHRICE > THI&ERI SN DD,
FCHR B HEEEZ D 25T OEFRTHEOBEMIKETH 5
(1l - H, 20014F), 19964F, 19994F 35 X 182000

S

M), F7z, #EMGIE7 AURKEHRICE#EL T, EONELTIX, BRI LR LI ENERE S
*£2 TUoHAIRERERR (1987~2010%F)
BhR REEIK

FER HEEE HEmE P FEmia HEmE P

(Fha) %) (Fha) FE®%) (Fha) %) (Fha) (%)
1987 184 260 1.3 2.0 145 200 1.2 2.0
1988 237 330 06 1.0 13.7 19.0 0.7 1.0
1989 183 255 1.0 1.4 156 217 06 0.9
1990 383  53.1 5.9 8.2 194 270 3.0 4.1
1991 350 486 3.1 43 i 1.1 15.4 13 1.9 PP
1992 383 543 43 60 ©HEZ 135 19.1 0.4 0.6 &
1993 243 347 0.4 05 PP 116 16.5 0.1 0.1 P
1994 357 51.1 5.3 77 ®™PZ 121 17.4 0.0 0.1 ifi
1995 318  46.1 2.0 2.9 it 149 215 0.9 1.3 i
1996 279 400 3.6 5.1 ki 140 200 1.1 16 i
1997 253 370 1.0 15 it 10.1 14.7 0.1 02 PP
1998 290 413 0.7 09 WL 128 182 05 0.8 i
1999 271 38.7 2.5 35 it 172 245 48 6.8 %
2000 549 793 186 2638 % 207 299 49 7.2 %
2001 178 270 05 0.7 b 1.1 16.9 1.2 1.8 PP
2002 127 19.0 0.0 0.1 2 6.5 9.7 0.1 0.1 @
2003 46 6.7 0.0 0.0 &P 43 6.3 0.0 0.0 @b
2004 7.3 10.8 0.3 04 PP 5.1 75 0.4 06 PP
2005 108 16.0 1.2 18 ki 5.6 8.3 0.4 05 HPpd
2006 326 484 5.0 75 HPE 6.6 9.8 05 08  HPo
2007 304 457 5.2 79 PPHZ 6.4 9.6 0.3 04 OB
2008 248 376 2.6 40 i 6.3 95 0.0 0.0 @b
2009 179 277 1.4 22 HpL 85 13.1 0.3 0.4 i
2010 504 805 210 336 % 277 442 8.3 13.3 %
Yy 265 387 3.6 54 120 175 13 1.9
&K 549 805 210 336 277 442 8.3 133
54 46 6.7 0.0 0.0 43 6.3 0.0 0.0
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M, 20104E OBRHA ARPUL S BAH OB L 5 2
EDMERIN TN D (RMKERRT - “PH224F 2 T
ASVOENTHRE B L IR ki), 20114
1 H13H BEMKEAR K)o

3) 20105FENT > Y 1 & ERRE

19864E 7> 520104F £ TOAEFEFRE & £ 3 1R T,
VEAF TR, P B B 3K D 72 D VR A SR A T A A
20034F LA F68T- ha (%€ & & 71T 2 & M ik A 17 12
BHo7zh, 201041, 5G| EE B G DL i A o
B HRE 2 Fogk L 72 Hi4E20094F (644T ha) # ¥ 5
I2#1.8F ha Fl1%626T ha & %0, VR IEEE IR
#RETFH o7z, R HEIREDSHA LR E LT
(&, 20094F 0 BLAHLE  #U% C R M A LS IR A 20 A =
WCZeoz7z (HIOS, 20104F) ApEH OBHEERK
MWET L2 EWA T, HmBEEsE (BED
AT 2 #E L RACD 7280 DI G DA
B9 238 OfEfre WTO BERBEEEER D
B ERBLORLESITER LTS LEZ S
na,

M (2494t /ha T, 19864F DR 53 HU5 | EE B G DL
R, 19964F D47.3t/ha 3 & UF19934F D48.3t/ha |2k

x3 TUUIEERE (1986~2010%F)

28

ER HAEE RE RBhES S8 ERE

(Fha) (t/ha) ) (%) (BY
1986 721 53.5 17.2 16.32 63.0
1987 7.4 53.6 16.9 16.36 62.6
1988 7.8 53.6 173 16.85 64.9
1989 71.9 51.0 17.0 16.77 61.4
1990 72.0 55.5 16.4 16.12 64.4
1991 7.9 57.2 176 17.47 7.9
1992 70.6 50.8 17.6 17.49 62.6
1993 701 48.3 18.0 17.78 60.2
1994 69.8 55.2 15.6 15.14 58.3
1995 70.0 54.5 173 17.07 65.1
1996 69.7 47.3 17.6 17.39 57.3
1997 68.3 54.0 17.6 17.47 64.4
1998 70.0 59.5 16.6 16.32 68.0
1999 70.0 54.1 16.6 16.29 61.7
2000 69.1 53.2 156.7 15.50 56.9
2001 65.9 57.6 176 17.49 66.4
2002 66.5 61.6 178 17.63 72.3
2003 67.9 61.3 18.0 17.89 74.4
2004 68.0 68.5 17.2 16.87 78.6
2005 67.5 62.2 17.1 18.86 70.8
2006 67.4 58.2 16.4 16.20 63.6
2007 66.6 64.6 16.7 16.50 70.9
2008 66.0 64.4 174 17.24 73.2
2009 64.4 56.6 17.8 17.54 64.0
2010 62.6 49.4 15.3 15.09 46.6
15 68.8 56.2 17.1 16.87 64.9
1= 72.1 68.5 18.0 18.86 78.6

= 626 473 15.3 15.09 46.6

CRAHETH Y, BI04 4 (FIH669t/ha) & I
BRLTD, BHIOMETH 5. RIEIZ R - 72 BRI,
19964E DA, EF WM O & iz £ 5 L

SR EB X OBEHERTH ) (FIHES, 1998 k2 5,
1998), F 7z, 19934FE D& 1E, EBFMOMKIE
ZWMOEBETH- 72 (FHEDS, 199 #2115,
1995), 20104E DARILEIC B LT, 4B W oK%
& AFEM ORI E L WIC X 2WEL IR &
Zzohiz,

MREHHE531215.3% T, B 5355 | 1) B 4y DA R D
A % gk L 72 AR 3 AS16 % LA T & e 5 72 D1,
19944E D156 % 3 & US20004E D157 % T, 19944F 1%
B0 - EWHB L OBRIROL53E GEF S,
1996), 2000%F X EHF O HEiR « LW B L BB -
BHIROLIAENENTH S BRIl - Hr, 2001;
THES, 2002; P 5, 2002), F 7z, #% $15.09%
T, MHORES AR, B S ELG ) BE B AR DARE TR
iz sk L7z,

FEAE 1346670 t T, R ERNREBEDAT t &
KRELTED, POTHVKERREL LK L72. #
PERAM0NT t B iisk L7z 01%, BB I B G
HiD19834F (46.83F t) 2% faC, B4 MU | ) BE B
15 L THRAK T & - 7220004E ©56.9T t % #10T t
T BFEANGFEE otz TD0, BHTES
NTWIENAF Iy ) — VoFEFREBEAEE (g
A F Ly 7 — kAt EKE) 1I2FT B R
A5, 20104EPE BRI A H I3 &L B U o 720

4) [EREMHLENES LOREREDHEERERF

REEM, WEB X OWERAIIHEICERLT
WnHZEE, fE—RH S rsmsnTWwaS, 7
CHAZBTHHL DOREDR LR EINTVEY, 5
BAHLEF—ZIZonWTdHTH - LHRIES R
720 B, BICH72oT, WEF—FHaEER
T—=FTHhD, RET—51ET A EEMT
H 5T (20104 VEA TR 5 A 5844.0%) B &
O ([A1421%) O3 %2 5B LA L
720 e, HERFEE & OBIRICOWTIE, B2 6
A SN Do 72D TEM L 72,

F72, WERELABEEHEOBRIIONT, Bk
B X OHEREIRE D12, AEMRRE L OB ER
FEROM I CHABEGHT L7225, BEmEETLY
It 2 A SN0, 2 2 TP EmERE
DR ERT
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(1) RELRREZMG BKE, TE) OBEF
WE L SR RO HEMBASH R RE R4 - DR
T BkEEOBMRTIE, 5~6H, 4~6HBX
CHESEDO R KR E OBICZNEN 5% KH#ET
ERAOHB»ED bNz. BHRICBWTHAEF
W (BFI26 H) ORoKE & REICIZADOHETE
HOHNDEINTBY (HiklsS, 1983; RS,
1984), MBI +HHIEL TV ARWETOHICS
ICHEBTZI LT, KTHEIZEZA ML ARH
HETICL s TEEMHI SN TR LEZ LN
7oo T2 BB ZBUCAOBRICHLZ 0
5, ZWEMHET VA BRI ETH L 2 Lps
WS TH b
WMELRMTIE, 5”5 6 HOAUR, 10H DX
meEDOMICHEBERIEOMHBIRD bz, BIEFS
(1983) Dfgdi & FMHEIZ, HFI25~ 6 HOmEAIm
EOMBEPRLELEDOONLZ E2S (r =062,
1% KETHE), EFEOHIEEICRET S L
TOHABT PRSI NDMER, WEIWKRTLLEE R
5Nz, 72, 10HORIRIZOWTIE, FEHOR
WA WIZEEFTHMPER SN L 720, REHH
K32bLEZHNE,

(2) BPESERTREHEORE

WA & SR GO HMB TR %4 - @
WRT . BokEEoMRIE, SABX4~5HD
BRtBEARE L OMICEOMBNRD S, WIGS
(1984) DG E —H L7z OB OREN DR
E LT, BAERCIIBAY, RS T EIE
MR ISEN S 2 L IS X BAEHFRENSEZ LND,
T/, CORIIEHIRB X OHEMRE O — RIE YL
WE—HT2IENDE, ZWICL o THiHEDKG
AR S NTRER, WA GO T ICH T W T
L EMBENDD, T OMITE SIZHE M 3
BEThbo

KL TIE, 7H»59H F ToOFHRIR
REZIRDB L CREZIROWT R E b BB O
FROLN, K28 H (r=-082, 01%K#), 9
A (r=-089, 01%K#), 8~9H (r=-089,
01% &K#), 7~9H (r=-090, 0.1% K#) ®
ARSI & DOBIRAEC, RIS (1984) OFER &
=3 L7z KA & OBIFRAUFICHR L RO H 7z
HEHELTIE, ROZEPEZOND, —HHIL,
v aEER L OBRT, T A 139 H IBERERIE
RAMET % G HRPHESS O EASRDE £ 525,

R ORI (= RACKER) 258 & IS X 5 5
HrREMBEF LI T VI EPAMONTH

D, TOZELREMTLHEREEZEZONL, ZHH
X, BB E OBFRT, —MBRICHEBHIEZ8 HA S 9
HIZRIREM %M 2 205 9 HUBEORERAE 5
WARML L7288, WMt HEOTALMY KL
THARFED WS 5720, WAREGAME T3 5
LEzZbN5%,

(3) EHREEEERERREEOBR

BPERPE TR & AR LMo BB R %
F4 -QUIRT, BkREEDMEBZTIEZ 40 (r=
041, 5% &k#E) BXO5H (r =053, 1% ki)
DOREKE & A EZIEOHBRD Sz, BEHO
—REGRENE 5 HpAEE s hTB ), 2o
WZBER DS W\ 2 & CH AR TS RS EE LS AR L T
AR THEEZOND, $72, 4HTHR5H
FAUOREMIC X 2 B0 - WBEEEOEN, #BEr
WEKT S A LRI E BAEFRED B A RIS
T EEZLND,

Sim& OBRTIE, 6 ARSI I THER
IEOMBEAEED SN, FFI27 HZdl &1 5 RIER
HEROEER (01%KHE) 25380 5Nz, Zhil,
PR DN TR B & OTRGRR A2 1377 [ R
BI6CUETHD I G INnTnEI L E—
# L (PooL and McKay, 1916), [ ORISR
AR OB EPLRICEELBEZBIIZL T
HZEERLTWAS, 7, BBEHRORHWENIL 8
A5 9ATHY, YL TH ORI T TOBMRY
i, 30CTid7~8H, 25CTId9~10H, 15C
TIZ19~21H & 3, #EXRIMTH H30CLINDE
HCH 2T LM CRYZ MY KT 7208 EA X
DIERT B, PLEX D, 2010413 —RIEGH I TH
%5 HORBMD% <, EAIEKRITO A5 ZRIEG
Ko 6 A 725 9 Hii) F TCORBEARIRA16T
DLbET, PRI D & MR L7272 03 R i 1C
BoltEZ b5,

(4) REBERESEEERE[REGORR

RRBE e IR S5 A & S G 4 F O HiAHBA AT i R %
F4 -@DITRT, BKEEDOBEBRTIE, 5HDRK
LR, TIED 5 DEOHB (r =045, 5 %K)
MO LTz, BIEREEDLZ L 2 b L 3h
BEBEO— KBRS A6 HESNTH
D (NEF - L, 1999), ZDREGIE 157 i
RGHEE TR 728, Z ORI O RN T IR I
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x4 PRE (ORE, ORPED) HIURTHEEEE (OBKRK, ORBER) ERRER BKE TE)
D1HRIRA®R (1987~2010%F)
@ #E AU4A~108) ZsB(4~108) =45 B4~108) EE
4 5 6 7 8 9 10 4~5 5~6 G~7 7~B B8~9 9~10 4~6 5~7 B~B 7T~9 8~I10 4~10
Akl 030 018 040 -004 -004 013 019 030 -046* 030 007 013 020 -046° 034 028 015 018  -0.44°
FEHEE 02  045° 045° 011 007 018 043 041° 058* 025 000 042 032 056" 042* 018 006 020 039
|ESE 025 043° 048 005 012 032 049 039 062" 034 007 021 042* 057 054 026 015 028 052"
BEFRE 022 047° 035 011 004 002 042 043* 050 014 002 004 024  051° 030 011 001 016 029
A4RE~108) —+HB(4~108) =+ H(4~10R8) WE
il 4 5 6 7 8 9 10 4~5 5~6 6~7 7~8 B8~9 9~10 4~6 5~7 6G~8 7~9 B8~10 4~10
MEeAkE 034 051 025 002 042 010 012 050 012 018 008 015 014 026 -007 008 014 018 029
EHRE 022 002 035 061079078035 011 025 -0.60* -0.83**-0.82** -0.67" 010 -0.50* -0.77 **-0.86"* -0.80*" -0.69 ***
BESE 024 006 034 058" 075" 057025 018 021 060" -0.79** 073" 050* 003 -0.46* -0.73 079071 -0.59 *
ESE 020 -015 -030 -0.62* -0.82** -0.89"* -0.31 001 -0.28 -0.56* -0.84*-0.89** -0.75"" .0.16  -0.49* -0.78 ***-0.90** -0.85*" -0.75 **
& . 188 AU4A~108) —~B4~108) =5 B4~10H) B
< EEERE 4 5 6 7 8 9 10 4~5 5~B 6~7 T~B B8~9 0~10 4~6 5~7 6~8 7~0 B~10 4~10
BEAkE  041° 053 004 010 015 004 002 056 038 010 022 005 003 047° 033 019 011 005 036
FEHEE 022 020 034 065" 050 051 014 024 012 062* 065" 053 040 001 040 062" 064" 049 045°
BESE 027 031 030 05" 046 040 004 034 001 055 058" 047* 030 013 028 056" 057 043° 032
BEFRE 012 004  044* 070" 052" 059* 014 003 031 069" 0.68** 0.57** 046* 021 0.55* 0.70** 0.68"* 0.53* 0.59*
@ JRRER HA4RE~10R) 5 B4~108) =5 BA4~108) M
YV HEEERE 4 5 6 7 8 9 10 4~5 5~f 6~7 7~8 B8~9 9~10 4~6 5~7 6G~8 7~9 B8~10 4~10
Bk 022 045° 000 030 001 014 012 039 030 023 027 011 005 031 041* 021 007 004 027
THE 012 016 043* 056" 050 052* 047 016 020 062** 0.60* 0.53* 042* 010 042* 063* 061" 051* 050°*
BESE 015 -026 042° 043° 046° 049* 005 024 014 058* 052* 050* 036 002 033 057* 056" 046° 040
MESE 008 001 045° 067" 052" 054" 017 004 029 068 0.67"* 0.55* 045* 021 052" 069" 0.66" 052" 058"

NART—HE, BLEEWEOFHBENHLTHER
2) AR IS, KBEFATAOMMTHEENHL THEMERE
AERERIZITRES, ARFELURFCOABRMEFIERETIEENRD

4)%, B EUe(E, THENRS%, 1%ELU0. 1% KR THELEMAROSNI-CLETT

% 2 & T—WREGDI AL L CHCE AR O3 KIS
LNAHLEEZLNS,

i & ORRTIX, 6 A2 5 9 H £ ToOFHAIR,
RERIRB & CREKIEOWTNE HE R IEOM
ISR B, FEICT7 A&l & 3 5 RARAUR & 4
2R VBIER (0.1%KHE) HSRRD B iz, BARRHEO
S CTHRBRE & S, #HiE20TC DL THH
BWMLL b (BERS, 1995), —RIEGH L,
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IV Effect of Unusual Weather in Hokkaido in 2010 on Sugar
Beet Production and Disease Damage

Hiroyuki TAKAHASHI, Kazunori TAGUCHI, Kazuyuki OKAZAKI and Yosuke KURODA
(Upland Farming Research Division)

Summary

Total sugar production in Hokkaido in 2010/11 campaign was 466,487 t from an average yield 494 t/ha
roots with 15.3% sugar content cultivated in a total field area of 62,559 ha. This was the lowest yield in 25
years. Three factors were thought to have caused the low yield. The following three factors were thought
as the reason that thought low yield.

The first factor is delayed growth caused by the low temperature (nearly 2C lower than the normal for
1971-2000) at the early stage from the end of April to the beginning of May.

The second factor is widespread and severe outbreaks of two major diseases, Cercospora leaf spot and
Aphanomyces root rot, caused by high temperatures (+3~5C higher than normal for 1971-2000) from the
middle of June to harvesting time (beginning of October) and a large amount of rainfall. In 2010, sugar beet
fields of 20,993 ha (33.6% of the total field area) were damaged by Cercospora leaf spot, and fields of 8,296
ha (13.3%) were damaged by Aphanomyces root rot and other root rot diseases, and these ratios of
damaged areas were the highest in the past 25 years.

The third factor is low sugar content caused by the high minimum temperature that continued to
harvesting time. In sugar beet, translocation and accumulation of the photosynthetic product (sucrose) in
the roots is activated by the temperature drop and the end of enlarging roots. However in 2010, sugar
accumulation was not advanced because the minimum temperature did not fall under 10C until harvesting
time

In addition, the effect of weather conditions (amount of rainfall and temperature) on yielding factors
(root yield and sugar content) and ratio of area damaged by disease (Cercospora leaf spot and Root rot)
were analyzed by correlation analysis. Yielding factors and weather conditions (large amount of rainfall in
early growth stages) were negatively correlated to root yield and sugar content with 5% significance,
respectively. Warm temperature until June was positively correlated to root yield with 5% significance, but
a strong negative correlation was observed between higher temperature after July and sugar content.
Moreover, concerning the correlation between weather conditions and disease-damaged areas, a large
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amount of rainfall until June and higher temperature after June were strongly correlated to expansion of
damaged areas caused by both diseases.

The new cultivars “Hokkai 100" and “Hokkai 101" bred in joint hybrid breeding programs between
NARCH and foreign companies have resistance against Cercospora leaf spot, Aphanomyces root rot and
Rizomania. Multi-disease resistance and stability of yield of these two cultivars were clearly shown in
performance tests in 2010. To obtain stable production and prepare for future climate warning, general
judgment for variety choice including disease resistance as well as yield performance will be necessary.





