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2O 2% 3.8+0.1 14.8%+0.3 38.1%+2.5 98.8+4.8 117.7%+6.6 5.2+0.5 5.0%0.0
gl 2% 3.6+0.2 13.0+0.3 45.2+2.0 - 108.4*3.7 9.1%+0.5 5.0%0.0
20134
DESVES S 5.8+£0.1 16.3%+0.4 14.5+0.8 42.6+1.9 67.2%+5.6 0.4%0.2 6.00.0
2O 2% 6.0+0.0 19.9+0.2 53.4+2.3 139.5+2.3 246.3+4.0 5.4+0.7 3.5+0.2
gl 2% 6.0+0.0 18.1+0.3 71.6%3.3 166.1+4.2 247.6+4.2 7.8+1.3 4.0+0.0
20144F
TxVx] JHE R - 17.240.7 11.2+0.6 49.0£7.2 115.2+7.9 2.24+0.2 6.5+0.2
2O 2% - 18.6+0.4 28.2+3.4 86.8+3.1 171.8+5.8 6.4+0.7 5.0%0.0
EhE 2% - 16.4+0.2 37.4%£2.9 100.2+3.0 158.8+5.4 5.6+0.4 5.0%0.0
TC2A FSNEil - 18.2+0.2 14.2+0.7 84.6+£2.7 189.2+6.3 4.0%0.3 4.5+0.2
20154F
DESVES sl - - 9.8%+0.4 46.6+2.4 61.4+3.5 0.8%+0.3 6.0+0.0
2O 25 - - 54.7%+3.0 96.9%£16.6 167.0+15.7 5.1%0.6 5.0£0.0
Exglei 2% - - 65.0%F2.5 150.9+5.5 189.0+11.8 6.0+0.4 6.0%0.0
TC2A JE - - 19.1+4.5 105.5+10.2 127.8+5.4 1.6%+0.5 4.5+0.2
AR
eS| JE 4.9 15.8 11.2 46. 1 69. 4 1.0 5.9
2O 2% 4.9 17.8 43.6 107.7 175.7 5.5 4.5
Bl 2% 4.8 15.8 54. 8 139. 1 176.0 7.1 5.0
1c24” jsEilil - 18.2 16.7 95. 1 158.5 2.8 4.5
SER2IE DOFA (20144E 1 358K 1 1E)
Vgl H¥%k, P20124ETA3H, 20134E7THAH, 20144E7THAH, 20154ETAS8H,
Yo0124E8 27T H, 20134E8H27H, 20144E8H21H, 2015484211,
Yo0124E8 4 10H, 20134ETH26H, 20144E8HAH, 20154E7TH21H, V20144, 20154E 74,
FAR EVAOEFMEREM () ELRES)

RO R 10fiE 20fi (UBARE  SER (em)  KEFEBRIE A MEFERRIE A mefedk”  FEA 50420

(em  (em  GRAR) Hor AR () P’
20124 (b v pLkhs)
vevxz] EHH - 65.0 - - - - - - 5H27H -
2O SIS - 165.0 - - - - - - 5H30H -
ik i - 145.0 - - - - - - 5J30H -
TC2A Faila| - 110.0 - - - - 5H24H
< Wpi=h  HEim - 130.0 - - - 5H30H
20124F  (HNIAES)
vevxz] EHEN 30.0 169.9 2.3 58.3  45.0 - - 2.2 8H29A 3.0
Z O Rt 75.4 224.3 11.2 348 25.6 - - 2.1 8H26H 3.0
E{bHE Rt 87.8 234.0 7.7 47.5  48.5 - - 1.1 9A1H 5.0
TC2A ESy=olh! 33.8 199.5 5.3  48.1  38.5 - - 3.6  8H25H 3.0
< Wpi=h  HEim 53.6 213.8 6.9  52.4 50. 8 - - 3.0 8H27H 4.0
20134F
TPxVx ]  JHE 12.9 142.5 2.1 - - - - 2.3 - -
Z O ELti] 50.1 205.6 17.8 - - - - 2.4 - -
EALE W@ 63.4 223.4 18.9 - - - - 2.1 - -
TC2A FsNcilih! 18.9 195.2 4.3 - - 5.9 -
<D dl=n s 22.1 197.8 18.6 - - - - 2.1 -
20144F
Vevx]  HEERM 13.2 122.4 1.6 57.2  56.6 5H20H 5H19H 2.4  5H29H 1.0
Z O R o] 51.8 192.9 14.6  26.5 30. 1 5A21H 5A17H 2.9 5H27H 1.0
EH{bE FLSE] 66.7 229.8 16.5  31.4  42.0 5H22H 5H22H 2.4 5H27H 1.0
TC2A ESNEIE| 21.9 177.3 3.8  44.4  40.7 5H22H 5H15H 4.4  5H24H 1.0
<V Wplh ik 27.9 188.5 5.6 31.5  34.1 5H22H 5H21H 2.5 5H27H 1.0

20124F b o VRIS 5H22H &R A4, 2012429 5 H 4, 20134E7H 26 H i, 20144E7H 15D§}%§0
Voofifi & TOMEFEEL, 20124F 132361 F TOMETESL, 20: M~10: 238,



RPERIED RVEEIMED A F v Bl V== ] OFRE ZOFE

5% FITER. HRTERM. S EACRRFRRERUVERNEE (LBERFEHARELE2 )

R R BHAE A Meorasm) ERE O CATIR R
AL HEAE (%) Jep " 1 () -5 ()

20124F

eS| TH2H TH6H 100.0  10.2%0.5 20. 0 3.8
Z O TH3H TH4H 0.0 14.5+1.1 60. 0 4.5
Etlis TH3H THI1TH 0.0 19.0=%1.1 20. 0 4.0
20134F

vz 6729H TH3H 75.0  11.9%£0.8 55. 0 2.5
2O 6730H 6H27H 0.0 15.9%0.9 35.0 1.0
Eiei 6729H TH9H 0.0 18.0*1.0 50. 0 1.5
20144F

vz TH2H TH4H 79. 2 - 78.0 3.5
2O TH2H TH2H 0.0 - 60. 0 2.5
E{HE TH3H TH10H 0.0 - 60. 0 3.8
TC2A TH3H 6H30H 48.0 - 60. 0 3.7
20154F

D ERVE| TH4RH TH6H 98.3  10.3%£0.2 80. 0 2.5
2O THTH TH1A 20.0 9.3+0.6 80.0 4.8
ELHE TH6H THI18H 0.0 80.0 4.5
TC2A THS5H THLH 100. 0 9.3+0.4 100. 0 4.5
AL

| TH1H TH4H 88. 1 10.8 58.3 3.1
Z O 7TH3H TH1H 5.0 13.2 58.8 3.2
gl TH2H THI13RH 0.0 15. 4 52.5 3.5
Tc2n” TH4H 6H30H 74.0 9.3 80. 0 4.1

VBkTEA B 40emPLNIC 35 LT K,
DRIEERC 0 GRIFAE) |1 (D) ~5 (%) FIi = S (EIRtadk X BkEK) / (5 X Bk X 100,

20124-8 H10H, 201348 H10H, 201448H15H, 20154E8H20H,
Y20124F8H2TH, 2013/E8H2TH, 20144E8H15H, 201548 H20H,

D 90144, 20154E ),

ok IWNERNM (LBEREHRtEVE-)

R ShTE THE EES DUGESEE RIUE RPEYERE PHREE B PR RS ICRD xTEEYELL xbxiiab BRSO T
(kg) (/) (#/10a)  (kg/10a) (£/10a)  (kg/10a) 72 J AL

20124F

EERZEN) 1.95%£0.07  1.00 1111 2268 136 165 1074 2171 136 160 HBET

2O 1.93%£0.06  1.60 868 1674 100 122 827 1594 100 117

el el 2.16+£0.07 1.13 642 1378 82 100 630 1361 85 100

20134F

DESZES | 1.884+0.08  1.30 1444 2695 108 100 1519 2646 122 171

2O 1.76%+0.04  2.55 1420 2498 100 93 1346 2371 100 154

el 2.33+0.07  2.00 1114 2689 108 100 664 1543 65 100 Hr, 556

20144F

EERZEN) 1.85%£0.08 1.13 1259 2364 141 196 1259 2364 144 215

2O 1.51£0.05  2.00 1111 1674 100 139 1083 1638 100 149 /NH

et (el 1.60+0.06 1.36 758 1205 72 100 617 1098 67 100

TC2A 1.76+0.08  1.37 1519 2473 148 205 1296 2313 141 211

20154F

DPESES| 1.62%0.05 1.07 1185 1929 113 131 1148 1817 108 128

2O 1.49+0.06  2.10 1148 1701 100 115 1130 1678 100 118

Ectleia 1.92+0.06  1.40 778 1476 87 100 759 1420 85 100

TC2A 1.53%£0.05  1.07 1185 1839 108 125 1111 1728 103 122 S54

LB )

DESVE| .83  1.13 1250 2314 123 137 1250 2249 124 166

2O 1.67  2.06 1137 1887 100 112 1096 1820 100 134

Eflai 2.00 1.47 823 1687 89 100 668 1356 74 100

1c20” 1.65  1.22 1352 2156 114 128 1204 2021 111 149

VikgP R, 2, RAGEMTRBEARELRL,

V20144, 20154571,
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FIR REOFMEITE ((#F) BDERES)

R R RE R 2R RHOK RO Frea? FRe?  Brix Y g
(kg) (cm) (-5: M~ 0 :f~5:¢h) (%) (%)
20124E (b > RV ES)
DR | 2.40 TE 20. 4 0~-0.5 0.0 9.0 7.0 - - -
2O 2.70 FE 21.5 -0.5 0.0 8.0 6.0 - - -
Eg (i 2.64 FE 20.3 0~-0.5 0.0 2.0 - - - -
TC2 A 2.17 Ry 19.5 -0.5 1.5 9.0 8.0 - - -
<Y ]pizin 2.47 EE 20.0 0.0 0.0 8.0 8.0 - - -
201 24F (4 k%)
PEE | 1.94 FE 18.9 - - 9.0 9.0 14.1 20. 1 7.5
Z T 2.21 YR 20.7 - - 6.0 8.0 10.0 16. 1 6.7
(i 1.84 EE 17.6 - - 2.0 8.0 14.5 21.6 8.0
TC2A .84 o= 18.0 - - 9.0 9.0 13.1 21.5 7.0
<Y pizin 1.49 FE 18.0 - - 9.0 9.0 11.9 25.7 8.0
20134F
e 2.38 TE - - - 8.3 7.5 13.2 32.6 -
2O 2.75 FE - - - 7.0 5.8 13.1 27.0 -
(b hE 2.54 FE - - - 2.0 6.0 12.0 34. 1 -
TC2A 2.45 ey - - - 8.5 8.0 9.3 31.8 -
SURGY /N 2. 40 TE - - - 7.0 8.3 13.8 32.5 -
20144F
PEE | 2.34 FE 14.7 -0.6 -0. 4 8.0 7.8 15.2 34.3 9.8
2O 2.27 FE 15. 1 -1.1 -0.9 6.5 6.0 13.2 27.3 6.0
el 2.36 R 15.1 -1.4 -0.4 2.0 7.5 12.9 34.5 10.0
TC2A 2.25 o0y 14.4 -1.6 2.1 7.0 8.3 13.5 32.5 9.0
<Y ]Iz 2. 30 FEE 14.8 -0.5 7.0 9.0 16.5 35.3 9.1

—0.4 . . .
INHEE LA, 20124F8 H1H (Mo gkls) , 12H18H (MiHEs) FA. 20134E7H26 HFA, 201447 H 29 H AL,

DHEAEAN SV ERENTE L ARISEV (R/MEL = F) , BIEA K E VDI SR EAE < BAIDIV (RE10: B
DEEAVNSUVIE L EENRTES GR/METL - 5) |, BREAKE VIE EEAMNEN (R0 : )

VIN—y L s 2= L BHE, VIR~ 1008), &R,

FTIX oz J] ORENESERENT
EA/N—[T10em. 20124F 9 H18A . dbiE RNt 2 — (fLIR).

<, THbkE] WAHRTH-7=, Brixid T2 LU
F, TE{bHE) LR%ETHY, HEEOEELLD
WL T2 ) L0EL, EEoENE S
% ITC2A), TEHEALME) KON < V)i &L RIRE
T, BEEOBOWKEE THo T,
BUWFHETIX Y=y = ] 1%, WEORHDR
RPRRRE -T2y, EHRL S, BRIK, BEFTM
IZBWT T2 ) K0 AR EMN-T (10
),
6) FFEBBRORESR

[z = ] OL0°C T3 » A LItE DR Efh
X, BT T LofkangE F

4A), F£7= ITC2A) L0 HEL RV (B4
B, H11K), KO SITFERICE Y ES LA,
2Oy, ISyt CRBECHo7, RAMAIL
FEHE~E T, axfiid27. 7720 [TC2A) L [AIEE7ZR (A
BNWTHoTo, HRITIEMES Em VO [FH1k
e ERBRENCRE N T, AEITHE~h T
HoTz, BrixiZE 16, 3L MO T T b &
Nz,

7.5CT3» Atk (ATHBRAAL» AIX10C) @
[Pxyx ] ORREAIR, F~PREET T2V
71, [TC2A1 XV HBWHINICH 572 (FF128K),
BEOE S ITFERICEVEB L=, [0, [H



RPERIED RVEEIMED A F v Bl V== ] OFRE ZOFE

F8R REDNERFE (ABEREHREVZ)

R LR 1 gmY jiiees biates P S I HE REE REe BEO ] EHHR B oms?

= (kg) (cm) (cm) GEPE/REPR) WY S U2 kg (mm) (N)
2012
YxY=]  1.82+0.06 112.9+1.6 183.5£2.7 0.62+0.01  JFM o i3 S 8 LA VY ik 20.6+0.9 35.2%1.4
2O 1.67+0.14 106.0+3.7 182.4+4.1 0.58+0.01  J@M ] F (53 L VBN T U - BER KR 26.612.4 34.5%1.3
et 2.26+0.16 120.7+2.9 190.0+6.0 0.64+0.02 f@H I F JKE XDV BEs JR 21.2+2.0 36.0*1.4
20134
YxYx]  2.01£0.18 116.1+4.3 186.4+5.8 0.62+0.02 @M E os R mEy TU ok 22.5+1.1 41.3%1.6
2O 1.93+0.11 111.5+1.8 188.2+3.5 0.59+0.01 @[ K F S 1 FTU - BEA KSR 21.7H2.1 43.7+2.1
AP 2.69£0.14 126.9+1.8 210.0%£4.5 0.61+0.01  JFM o KA & BEA JK 22.0%£2.1 43.1%£1.2
2014
:)zim 1.8040.09 122.9+2.7 180.7+3.3  0.68+0.02 &M O BEEHRE MRy U ok 20.6+2.9 37.1%2.0
Z O 1.71£0.08 113.8+1.7 182.0+3.7 0.63+0.01 /"M N ok M U - BEA KRR 21.7%+0.7 35.9%L.5
FEALHE 1.66+0.11 113.6+2.7 174.8+3.6 0.65+=0.01 &M ] ¥ IR W BEA R 20.3+1.3 36.4*1.2
TC2A 2.1140.17 137.94+4.5 187.6+4.7  0.74+0.03 DM ¥ Y Nt o 2 A AN MY ok 18.56+1.5 32.1*+1.1
20154
YxYx]  1L57£0.09 110.6+1.4 171.3+3.7  0.58+0.07 @M I ¥ WRE MKy TU ok 18.940.5 41.6+1.8
2O 1.560.10 107.0+2.6 174.5+3.8 0.61+0.02 @M I F ik Mg U - BER KRR 23.8%£2.4 41.2%1.0
e 2.11+0.10 122.8+2.3 187.4%4.0  0.66+0.01 R 7k KA & BEA JK 23.0£2.7 40.5%1.7
TC2A 1.4740.07 121.3+1.9 171.5+3.7  0.71£0.02  Lofiik S o WkE  WEW U ok 13.74+0.7 34.3%+0.9
GRB)
DESEN | 1.80 115. 63 180. 48 0.63  Jm@H ¥ ¥ 3 3 A A MV ok 20.7 38.8
2O 1.72 109. 58 181.78 0.60 WM I F ok WE U - BEAR KR 23.4 38.8
Ef (43 2.18 121. 00 190. 55 0.64 M 3 - KA MREW BEA IR 21.6 39.0
1c2A” 1.79 129. 60 179. 55 0.73 Dok oo bt - A A ok 16. 1 33.2
20120F9 H 2 HUNHE, 9H I1BHFHA (LKL - O LLILHE, 9H23HFHA) . 2013F9 A2 HINHE, 9H11HMRA (FMLHE : 9H13H, 9H23HFMAE) .
20144E8 A28 HULHE, 9A9IH A (T{LhE: 9H5H, 9HISHMA) . 201549 L HULHE, 9HSHFAE (Zibwk: 9ATH, 9H14HFHE) .
S0, VIRAIC AV REOTE, P R AL 9o = — RS L o RIS A L7, V201445, 20154574,

FIX REOAEHNE (UBEEEMRtE2—)
EEE SR RHE ERNOEE (mm) Brix L&7RS RHE
Bl a* SRAEES gL AEIEH (%) (%) Cky ~ k)

20124F
DEVE | W~ 19.6%+0.9 28.6%1.6 28.3E1.0 22.0%+1.3 12.9£0.5 28.1*+1.2 e
z O I3 16.5+0.2 25.6+1.7 24.4+1.3 18.6*+1.1 11.4%+0.6 17.2+1.0 Ly
bt i 12.7%0.6 31.8%0.9 26.6+E1.1 19.1%+1.3 11.7+0.3 28.7%1.1 e
20134F
DV | I ~FiE  18.2+0.2 27.9£1.6 30.7t1.1 19.4%0.9 11.0+0.3 28.6=%0.9 e
2O ey 14.5+0.4 27.240.7  28.9+0.9 19.4+0.8  9.2+0.3 21.9+£0.6  f5-
bt Vg 18.97%0.6 27.6+0.8 37.0£1.3 19.8%0.8 12.84+0.6 27.8%+0.8 g
20144F
DV | g 20.5%0.8 34.9%+1.4 32.8%1.2 22.1%+0.5 13.9+0.4 25.1%£0.7 e
2O I3 16.1+1.1 30.6+1.2 26.7+0.9 21.0+1.1 11.3+0.4 14.6+1.1 R
FAbE -3 17.8%0.5 32.7£1.2 25.7%£0.6 19.1+0.6 10.5%£0.5 19.2%+2.1 KB, ikiEE
TC2A 5 5 21.2+0.5 34.9+1.9  32.4+0.8 34.2+1.9 12.9+0.7 22.2+1.2 W&
20154F
Txvax] i 18.9%0.5 26.040.9 29.8%E1.0 19.640.4 12.0%+0.2 26.7%+0.9 e
2O V3o 16.2+0.4 26.940.8 30.0+1.9 19.1%+0.7 10.2+0.4 14.6+1.0 HHE
bt TR 19.040.7 24.87%0.7 34.2%1.4 22.1%+1.7 11.840.3 24.4%+1.5 WE
TC2A ion 21.0£0.4 27.4+1.0 30.6+1.1 20.2+0.9 10.94+0.1 20.0%+0.7 e
L
BESVEN T~ 19.3 29. 4 30.4 20.8 12.5 2.1 HE
Z O N=3-cy 15.8 27.6 27.5 19.5 10.5 17.1 Fh~rh
Etli T~ R 17.1 29.2 30.9 20. 0 11.7 25.0 e
TC2A 5 21.1 31.2 31.5 27.2 11.9 21.1 WE

AT EsR A, VapaENc Lo E,

F10xR BKFHE LBEREMEELS2—)

i R EHRLE B L oY= A
VxVx] 3.5%0.2 2.8%0.2 2.7£0.2 3.4+£0.2
2V 2.1+0.1 2.4+0.2 3.0%+0.1 2.6+0.2
TC2A 3.3+40.2 3.040.1 4.240.2 3.6+0.2

20134FE10H21 H, 3% 5 —204 (BYE134%, &t 74) .
R 1 (RE) ~5 (Bhb) .
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A =] (), T209) (F). 20124£12 15 A #i5%
B: =y =]) (Fk), ITC2A1 (F). 2015%2H 2 fese. dbipE e emrse e % — (FLIR) .

Fl1R 10CTEHEI, ARORERE (EBEREMELV5—)

AR L Rzt REOME RAMG Brix W R RAE
) B a*{d %) %) r~4h)
20124F
V] OROEAE 39.94+2.3  AFEE-fE 30.8+0.4 17.2+0.5 23.27+0.9 B
Z O Rk 41.6%+1.5 i 26.7+0.5 14.0%£0.3 16.1=%0.8 e
e JK E 43.9+1.7 FE g 30.0+0.5 16.14+0.3 23.8+1.0 KE~H
20134F
eSS ORERE 36.2+1.3 & 26.5+0.5 16.9+0.5 23.1+0.9 ¥BH
Z O ok 49.1+1.2 R 23.940.2  16.3%£1.2 21.1%0.7 H
T JRY 47.5+1.5 -5 26.5+1.4  17.4+0.8 24.9+0.9 BKE~
20144F
DRSS b 43.9+1.7 s 28.6+0.6  16.1+0.6 24.3*+1.4 HE~H
2O Yk 43.3+4.2  FEH 22.4+0.3  13.2+1.1 17.6+2.0 &%
LM KA (RBE)  39.1+1.8 ik 26.2+0.4 11.7+0.6 17.1*+1.5 BE~Th
TC2A ok 39.4+1.5 5> 28.00.5  17.0%+0.3 23.7%0.8 2]
20154
V] & 45.6+1.9  FEI% 24.7+0.6  15.1+0.4 26.3+0.3 ByE~F
2O Rk 39.1+1.8 % 20.7+0.5 10.9+0.6 13.1*+1.1 F'Z
Etle JREA (FRBE)  45.8+1.2 JE#E-45# 24.9%0.5 14.820.7 21.1£2.0 BE~F
TC2A ok 35.61.2 f&E#HF  26.240.4 13.9+0.4 19.6*+1.0 2]
AN
RESVEN ok~ R ok 414 REE~1E 21.7 16.3 24.2 ByE -~
2O ik~ 43.3 PR~ AE R 23.4 13.6 17.0 ~p5E
EX|wi V=GN S) 44.1 R~ 26.9 15.0 21.7 g~
Tc2A" Tk 37.5 FEHE~E 27.1 15.4 21.7 Hh

IS, =7 U 7B (Z—2— FTHSE LoD AN THREL) 21TV, 20124F9H 148 (F1k
BE:9H20H) , 2013429 13H (kb : 9H23H) , 2014429 12H (F{bpF : 9H18H) , 201549
1408 (S{b¥E : 9H421H) IZ10°CHEMNITHE A,

20124212 14 A3, 20134E12 12 A 304, 20144E12 2G4, 20154E120 1 AT, 455 FE10 Fal,
V20144, 2015475,
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BF12% 1.5CTHE3y ARORERE (iga

BEMEtLUA—)

R Fiefn  REOBS ElE) Brix LR /BS RWE
) Bz a*fE (%) %) B~ ~Hh)

20124F

TrYx] OO 37.9+2.6  fEL 28.5+0.4  16.5+0.3 18.7%2.2 HE~

2O ok 40.8+2.3  JEEg

Tt JRE (JRME)  43.7+2.0 FBi
20134F

e ORI 46.9+3.8 e

Z O ok 42,0+ 1.5 481
Etlei JR % 44.6+1.4 RS
20144F

DR e 43.0+1.6 &
PROXE Uik 41.4+2.3 &I
Eglwi JRE (RME)  37.8%1.9 i
TC2A i 37.7+1.2 &
20154

TV x] i 43.5+1.7 Rk
Z O ik 39.7+2.8  JEE
EL Rk JRE (GRBE) 41715 JRIE-5iE
TC2A fok 35.441.3 Kk
Y

DZESVEN | fole~ 0RO 42.8 FEH~1E
2O B~k 41.0 JEEE~FE K
e« IR (FRR) 42. 0 JRFE~FEH
Tc21" % 36.6 fEH~E

23.6=%0.
27.0=%0.

13.840.8 13.9+1.1 *ﬂa’%
16.940.4 21.40.9 WHE. M

]
[ee]

o

25.5+0.6 15.4+0.4 21.3%1.2 e

21.9+0.4  14.7+0.6 19.2+1.4 R
25.6+£0.5  18.0%+0.5 23.9%£1.0 HE-F
27.1%+0.4 17.6£0.7 27.5%x1.1 &~
21.34+0.3  13.9%+0.6 18.5=*1.1 B
24.5+£0.8  13.1x1.1 19.1£2.2 BE~H
27.14+0.2  18.1%+0.4 24.1=+0.8 h
25.9%10.5 15.0+1.5 23.6*=1.0 KyE~H
20.4+0.4  12.4%+0.2 14.1£1.1 fE~
24.720.4  15.7£0.7 23.8%2.1 BE~H
25.4+0.3  15.0+0.9 18.6+1.4 Hh
26.8 16. 1 22.8 ByYE~
21.8 13.7 16. 4 *ﬁ%@
25.5 15.9 22.1 B~
26.3 16.6 21. 4 ':P

W%, =27 Y v 7

M) . D%, 20126210 140 (5{b¥E: 10H201H)
20154E10 H 14 H (SH1bkE

A12H (bt : 10H18H)
FEEITE 1R LA,
V90144, 2015474,

fb¥E) CRIRECTH -, RO SIE T2 09,
[EfbpE] ERRETH -7, RAAITEE~E,
a*flli26. 8 TH o7, BrixiXl16. 1& T2 LV E
<, IEbpE), TTC2A) LRRECH -7, W=k
X T2 kvm<, IEHkt LRRET, A
BiIE~FThoTe, REOWESIE, T2,
bt ERCTHoT,

T30 B A S C S L 72 ATeib3 H #%  (26~33°C) @
Brix, RAOKMEREL, == ] MO
Lo bmWiERE o7z (F13%),

(Tn—— FCHSE Lie T AN TRGZ) ZTOI0CHENICHA (GBl11ES
20134F10H 130 (FHfbyE : 10H22H)

20144F10

10H21R) (Z7.5°CIRMNICIEA, FAAR - FHAR
7) AR DB
[PxPx ]| OL0CICBIT 527 AHBOEK

FHRII5~25% (FEH12.9%) T, 2004, [F
bt ER%E~KLS, 37 A% T 209 LA
%, THEHE) KL rHEmAdH o7 (F14R),
[y = ] OTCIZBIT 527 A%OEIER
130~15% (F#3.8%) THY, hofbfEL v HiK
<, SrHBIZBNTE T2, TEbk) XY
KRR MA A A ALz, BRI, BB
LRI, WONTRETIIHFICE AR (6
5[4).

F13R FBREZORAMERUBrixOEL ( (&) EOEES)

i FE Brix (%) Ve i

UNFES H % INFE34H 1% UUHEG3H IS H % U344 H # I 53 H 14
TV ] 11.3 16. 4 18.9 10.0 8.5 8.0
Z O 9.7 11.9 13.2 7.5 6.0 5.0
(e - 12.4 14.8 - 9.0 7.5
TC2A 11.1 14.5 18. 1 9.0 8.0 7.0

INFE201145:7TH 220,
AP 3mE O & 5 R (25~33°C) TIiT- 72,

DUNEWVE SRR TR (B ML)

BAEAREE EWEMER B (RRIEL) |



JERTHERERTIE S ALRE RS EE v # — 5520675 (2017)

B4R TERHAFTOBERRER (LBEREWNELVE-)

2 o H " {3 - H 1%

R S 7.5°C 10°C 7.5C 10°C

B (%) RS (%) JERRREEE (%) IR (%)
20124F
TrVx] 0.0 5.0 15.0 50. 0
2O 25.0 30.0 65. 0 55.0
EAbHE 20.0 15.8 50. 0 31.6
20134F
VrVx] 15.0 25.0 50. 0 70.0
Z O 10.0 50. 0 40. 0 70.0
ELlei 60. 0 65.0 60. 0 90. 0
20144F
V] 0.0 16.7 18.2 50. 0
Z O 8.3 16.7 33.3 50. 0
EX|ei 0.0 0.0 10.0 25.0
TC2A 8.3 16.7 27.3 54.3
20154
JrVx] 0.0 5.0 .0 25.0
Z O 10.0 5.0 15.0 5.0
EAbHE 15.0 0.0 21.1 0.0
TC2A 0.0 25.0 0.0 30.0
R
ERVE 3.8 12.9 22.1 48. 8
2O 13.3 25.4 38. 3 45.0
E{LHE 23.8 20. 2 35. 3 36. 7
1c24” 4.2 20.9 13.7 42. 2

IV DORTHIT 11, F128R 2, 20124F, 20134 : 205, 20144F : 12
( ITC2A) 114, Tkt ©7.5CI05H), 20154 : 1585 A, MLHE LT
FIH T R WEBER OIS,

V2012/E11 A 14 A4, 20134E11H 13H A, 20144E11H6H M4, 20154F11
A1BME, Y20124E12 0 14H A, 20134120 12 A A, 20144E12 2H7H
7, 20154E12 1 A7, V20144F, 2015474,

FE5H FBEDHRF v DER

V=v=]) (£), IELhE) ). 201651282 Rk
JbHEiE R TE R 7 — (ALIR) .



RPERIED RVEEIMED A F v Bl V== ] OFRE ZOFE

2. 5MRE, RIFEGERR
1) HFHERERER

Yxv=]] OFEE FEEREREYE, RBHR
BrAE) - BEh (BIRERERTY), I6E (R R
F¥) IcBIF 5108 K1%14. 0~26. 3cm, 15&i&1T
22.6~67.0cmTH Y, WTHNOMELITIZBNTH
(2O, TSk OB LZEHOES), 1
DIF CHEERERRD bz (F15%), Eos
RIFHMAME L TR hotRELT b H o 72
23, TR0y, TEbNE) XY bEroT,

[PxVx]] ORILOERFEIT45~100%, &
BENLIIBEZ11I~14THY, R ERERD D
LHIES N (1K), TxOd ), THbkE) o
BRoTAE R RITHE R EEED T2 09 (16.9%,
8.7%) %FrE, 0% CTholz,

I EANTIHROBEL TORBREREL, [0,
(B upE) CIZIEREE <, KRR bk
Mmoo,

2) RIEEIGERERER

(VoY= ]| OFEL, #HFEZ30H £ TIIWT
NOBELHTC b EHIFESRD bizns, ik
60 H CILFE L E AR LOME)I B (2012
) ZhrE, S5 (BE16%),
BREORE ST T2 LidkERL, 1FIEH
BETHY, [FPE) & ThIVEHA RS S
iz,

1BV OEREIT 1 REECTHH-= (16
), [PV x]] O2NEFEHORILE, HAEN

13

WEX TEebE) Lo %<, T2O09) Lkl
AL, fE - BRI ERE S0 o7,

INHEEZO [T = ] ORFIBUIF M,
H~EGoRE T, ORIEBEN~ENTH- -
(178), RABIIHMRHE~BET, RROE
S T2 CREETH- -, Brixid Tz
T, THekE) SRS E, @R (209 X
D, TEekE XvEWEmch -7, WEIX
WE T, BT T20), Ebht) LR%ETH-
770

Uriee2 » A% OBHBUI D7, T2 LY biE
BRI VMEII TH - 72 (5518%), 3+ H#ED
JERCRRIIBRELFTRFERIC L D2EH N KRE L,
Yxv=]) & 20 KO Ty olo
FRIEITHIR E Lo Te, 12, TEBEE &, EIR
BERE T, WERERSDLEIND T2 ©
JERCRF LV bATHEOEN D [EbE) 2@
BRBE ST,

U737 A% ORIk~ akT Tx 0] X
0 bLERENEWEOFMRE o2 (BE19%), R
WEIL, WE~IRE, FEFRBORET, oMl
IFIERI U CTh o7z, WPEfE OBrix, #WHRIT T2
T LoEWERRDH Y, [FlpE LRSE~0R
WA T - 72, BRITWDTHOBRESTTCTHAE
filindm < BlF T o7z,

BATMmI, SR (X0 & olERTE,
1t - BEEE (2013) ZBREFZE~W LS D OFF
MiCdotz, xR [SpE) & DmETI,

FI5R FHHEREABRKER (EEME. HTERE. S EATRERE)

i . s il WIEAE - HE WiEAE - R
BWESHI AR 10ffi k. 15fik A&k 10ffif 16fiR 2k Moo RR? AR ﬁ&w;_aﬁ
4 (em)  (em)  (em) ? (em)  (em)  (em) I ® il RE )5
20124F
BERBEY VU] 26.3  50.9 275.3 O 18.7 23.7 260.4 O 50.9  12.1 O 66.0 A
ZUF 51.5 95.6 388.5 39.0 58.1 331.0 15.9  14.3 61.0
A 56.4 110.6 364.8 42.0  62.8 299.6 7.8 16.8 66. 0
EHREE Y=v=] 14.8 22.8 36.5 O - - — 80.0 11.5 O 20.0 O
2O 41.0 785 92.3 - - - 0.0 30.0
A i 51.5 88.3 103.8 - - - 0.0 30.0
MR B R ey 18.0  67.0 143.0 O - - - 75.0 13.0 O 46.8 A
2O 74.0 152.0 270.0 - - - 0.0 12.9 50. 2
A 105.0 131.0 334.0 - - - 0.0 12.9 51.2
20134F
BERBEY Vv 17.6  51.6 255.3 O 256 32.4 345.5 O 61.8 13.5 O 79.0 A
2O 40.1  85.4 412.8 41.2  64.9 413.7 8.7 16.8 81.0
F AL BE 40.8  96.5 376.5 53.0 79.2 388.3 0.0 17.4 86. 0
EBRHE Y=V 16.0 22.6 36.5 O - - — 100.0 1.8 O 30.0 A
O 36.4 76.8 157.7 - - - 0.0 - 30.0
F AL BE 44.7  94.6 121.5 - - - 0.0 - 30.0
3520133 33.6 811 129.1 - - - 0.0 - 30.0
BIRBERE Y2V ] 14.0 61.0 99.0 O — — - 45.0 12.8 O 70.0 A
2O 65.5 154.0 184.0 - - - 0.0 15.1 68.0
ALk 84.0 170.0 184.0 - - - 0.0 14.0 68.0
EHIRA  FRRER60H ., VR FIR B, YRS R - Bond0enl NIC R L REOFIS,

VIEHR0 : BFmL, 1 D,
VHE  OlD, AMSE, X465, EUERE (209 &0k,

2: X%, 3, 4 XRE, 5 ERIFE=2

GEFR R X ¥R 550

(X FAARRE) X100,



SEMFEEREF IS AbMRE EEFIEE v ¥ — 552065 (2017)

Fl6R HARF v REBECHERERRER (Z01)

1 7E Y5 i il RS IRE HRHE RiE TR PN BN R E B o
ERE %300 FEFfEEL60H  (kg) CR/BE)  (kg/10a) [FMEUEL (kg/10a) [AIEEWE  (R/10a)  F72RJRA
20124

-kt v=v=] x| 25 1.90 1.0 2350 103 2200 97 1160 /N
Z O 25 25 M 1. 97 2.1 2280 100 2260 100 1170 /N5
Eglayii D5 M 25 2. 56 1.5 2050 90 1940 86 810 #tfsansfk
TC2A 1 [ 25 1.83 1.0 2370 104 2280 101 1330 /N
WENEEE Yxv=] Nl L ) 2. 40 1.2 2858 171 2460 149 1100
2O 251k 251k 2.45 1.4 1676 100 1653 100 675
EALHE 251k 251 2.49 1.3 1616 96 1616 98 650
Bz 2 51k 251k 1.86 1.8 1662 99 1489 90 1324
RWRIE Yav=] L ffi T 25 1.58 0.6 2105 171 2105 171 587
2O 25 25 1.48 0.6 1230 100 1230 100 536
TC2A £ 25N 1.70 0.6 1413 115 1413 115 536
BIREERE Yxv=x] fxcil| 45 51 ) 2.20 1.3 3060 120 3060 120 1389
(L2 2O 25 25 1.97 2.3 2540 100 2540 100 1286
FALHE 25 M 251 2.22 1.6 2040 80 2040 80 914
20134E
- BEHEE v=v=) R/ o b 1.86 1.0 2400 89 2270 87 1220 /N
Z O 5P S5 2.10 2.4 2700 100 2620 100 1250 /N
FALHE 25 25 2.38 1.5 2000 74 1980 76 830 /R
TC2A L[] 25 1.54 1.0 2230 83 2160 82 1280 /A
WENEREY Y=v=] £ 25 2.01 1.0 2062 169 1675 144 1028
2O 2 %M 25 1.22 1.4 1222 100 1161 100 708
AL pE 2 %M 25 1.64 1.5 1636 134 1959 169 771
B Z 2 5 25 1.29 1.8 1288 105 919 79 896
EFRIE Y=v=] pNciil | 25 1.59 1.5 2996 212 2683 200 1689
2O 2 %Mk 25 1.61 2.2 1411 100 1343 100 792
Eg it 25 25 2.05 2.2 1883 133 1883 140 958
1> 29133 2 5% 25 1.68 2.7 1893 134 1893 141 1125
BREBERAY Yxv=] Rzl 40 A 2. 46 1.1 3065 88 3065 90 1257
(L2 Z O > %M > % 2.53 2.4 3470 100 3396 100 1343 /N
i S 51k S5 3.06 1.3 2148 62 2148 63 714
AN O JLHUE - RRES T O EMIEEICAE S A INLH & LRI N ARG b &t

BTk HAEFrRRBECHERERRBER (20 2)

e AR ESi Py 2 BEOOTE S S JE (mm) Brix Wi RWE gk
AR B axfil  FRIGER RAEE AEEE (b %)
20124F
W HEEE Y2V=] RH~EdmREM B i85 WP - 25.8 27.7 15.8 9.1 23.3 ¥E 4.0
2O J ok EUREA & 3 - 24.4 26.2 21.0 8.8 19.6 KT 3.0
HLHE Ji JR A% L0 EW B~ - 24.8 31.3 19.2 8.7 29.3 KE 3.0
TC2A L fig~ @ e [T AR e~ - 28.8 32.8 20.8 9.6 23.6 KE 4.0
WENEEE YY) J s iS5 fiEsEks 118 34.8 38.9 29.3 13.8 29.6 WE 3.0
2O Ji ok EEO~E fEEE 10.4 33.4  34.5 24.5 13.2 24.9 ¥y~HK 3.0
FALHE J E] L g~y B 6.3 27.0 35.4 20.3 13.1 31.0 BE 3.0
HRZ Ji 1 ik L EO~EY BEERE 115 30.9 34.7 22.8 15.2 28.4 #H 3.0
EHREE VY] i ok EU/RA ok - - - - - - - -
2O J ik FE AT 3 - - - - - - - -
Edla @M JK ok RRE N i - - - - - - - -
BREEEE Yxvx] M 3 Lo muo~Ey 10.5 28.1 35.8 18.8 11.7 30.6 K¥H 2.2
() AU J H ok L& ~EN o 12.3 27.7 37.1 19.9 12.3 23.3 Ki~" 3.0
EALBE J JK L~y g 7.8 26.7 41.6  20.4 11.7 32.9 BE 2.0
20134F
- YoV ] I v s T 2 R & - 24,1 29.7 12.5 7.9 22.9 ¥HE 2.0
2O Ji H ik W ioh - 26.8 30.5 18.8 8.1 19.9 HiE 3.0
EALBE Ji PIE] A gy - 23.7 36.0 14.2 7.4 28.2 BHE 2.0
TC2A 2 v J P~ o ik s HRPE Loy - 24.7 31.3 20.7 7.5 22.5 BHE 2.5
TENEEY YV ] J [ = MR WEERE 127 31.3  37.0 27.1 11.2 20.8 #¥HE 2.9
2O Ji H 53 L0 EO~E BEERE 10.8 29.0 31.5 21.4 10.7 16.3 ¥~%& 3.0
AL BE Ji 1 &] Lo~y B 6.6 28.2  34.0 21.2 10.2 22.2 ¥HE 2.6
Bz i ok L~y fEsERE 128 28.1 29.2 18.4 12.0 19.2 KE 3.6
BWERBE YoVx] J ok LREW b3 - 31.0  22.0 - 14.2 32.0 o) -
2O Ja M s & HH - 30.0 21.0 - 11.3 25.0 il -
EALBE Ji H S LEw o - 32.0  19.0 - 15.7  42.0 ol -
1529133 M ik ESUR:AN B - 28.0  21.0 - 12.5  33.0 i -
BREERE YxVx] @M ok W B 9.5 39.7 30.6 21.1 10.3 2.1 BE 2.8
(L) 2O J ok W 5 8.9 37.6 28.8 20.5 7.6 22.9 h 3.0
EApHE JE JR AR o 4.7 41.1 29.5 21.3 7.6 31.3 W 1.9

VIRA) ~5 (Ehd)



RPERIED RVEEIMED A F v Bl V== ] OFRE ZOFE

B8R FTEROREEHR (BREBZBAHT)

MES T A W2 o H % T3 H 1% 241
R R (%) mpgre?  BBGRAT BCE R (%) mpomE® IR KHIEHE ket BR
20124F
- WEHE PV ] 0.0 0.0 - 14.3 0.5 - 2 4

Z O 0.0 0.0 - 0.0 0.3 -
E{LPE 0.0 0.4 - 23.5 1.3 -
TC2A 9.1 0.6 - 66. 7 2.3 -
HEREHY YoV ] 0.0 0.0 - 0.3 0.4 % 5 2
(38 1) Z O 0.3 0.2 FAH, Fm 0.6 0.8 Jfm, 1% - 1
E{b ki 0.1 0.2 FE, R 0.1 0.1 % 5 -
WM EEYE Y2V ] 3.7 - - 7.4 - - 5 3
2O 27.8 - - 44. 4 - -
E{LpE 5.3 - - 5.3 - -
Bz 36.0 - 48.0 - -
FHIREIE Y=V ] 0.0 0.0 - 7.0 1.4 - 4 2
Z O 0.0 0.0 0.0 0.0 -
s 0.0 0.0 - 8.0 1.6 -
BREBERE Y=V ] 5.9 4.9 PiaL S 11.1 7.4 1BV, B 4 2
(F28) 2O 0.0 0.0 — 2.1 2.1 B
Efle 0.0 1.1 B 3.8 2.6 Fifi
20134F
WY vy ] 0.0 0.2 - 40.0 1.4 - - -
Z O 2.4 0.1 - 9.8 0.7 -
ELHE 8.3 0.3 - 8.3 0.7 -
TC2A 0.0 0.4 - 40. 0 1.9 -
BEEEEEY Yxvx] 11.1 0.1 B 14.3 0.4  Bifi 5 1
(i@ {E) Aoy 4.6 0.0 Rt 22.2 0.8 Fmi. LT
E{LpE 0.0 0.0 - 0.0 0.0 -
MENEEY YxVx ] 3.4 - - 31.0 - - 4 2
2O 21.7 - - 39.1 - -
ELHE 3.1 - - 6.3 - -
B 13.3 - - 26. 7 - -
BREBERAE Y=V ] 3.6 2.4 1% 8.7 4.4 % 5 4
(7R Z O 10.7 4.8 V% 26. 1 4.5  {E¥%
E{bbE 16.7 6.5 1% 38.7 22.6 1%
V1) ~5 (), P% a7V /%10°C ThM, EIEEE 0 (M), 13T & LCRIAAD, 2(h AR, 30 HEHAR
L) & R =2 (B IRR FE X L3285 / (3 X &L F2 %0 X 100 & L CEHE,
F19X FBRMHLTBERORERERVKRETM (EEHZF)
W Ao RFEME

T 7E 55 T i P35 FAE Brix ®#H RAH anRY A FTAY
A gz a*fif %) (%) REIEHE bt BB
20124
-kt Y=xv=x] N3N V=g - 14. 1 22.3 wE 5.0 A o

Z O ok lio8: - 10.3 16.9 FE 3.0
EA{bHE JR =71 =h Vg - 14. 4 27.3 ¥ 4.0
TC2A Tk gy - 13.5 23. 4 W 4.0
WENEHEE YY) ok fif 5 45 14.9 16.6 24.6 g 5.0 @) A~O
a0k ok R A 14.5 13.8 18.3 K~k 3.0
El4 A fieg 2 A 10 16.5  27.2 [AREY 5.0
TR0 = ok i 35 4% 13.7 15.6 25.3 Ky~ ki 3.0
BREBERE Yxzd=x] ok T 18.6 14. 4 26. 2 WE 4.6 (@] @)
(F2h) 2O ok ey 18.4 13.8 20.7 i~ rp 3.0
E At IR e B 19.4 14.2 29. 4 WE 3.7
20134F
- HEEY Yevx] 353 e - 9.2 17.5 FANE 3.5 x x (O°)
2N ok & 25 - 7.6 7.6 HE 3.0
E{bhE PR SVAR R - 10.1 10. 1 & 4.0
TC2A B ok i - 8.3 8.3 NEY 3.0
ME)EEE Y=v=z] ok it 35 A% 15.1 14.6 23.7  Ki~HWHE 3.1 A~O XxX~A
Z O ok fif 5 4 1.1 12.6 17.6  Ki~#HE 3.0
E AL H it 35 4% 12.5 16.5 25.3  Ri~WE 3.4
B ok if 3 13.4 12.5 19.3 Hi~¥'HE 3.6
R B AE DESVEN| Bk OWE~R - 13.9 27.0 P~k - (@] O
Aoy e OORME~ R 17.0 27.0 R -
EAbhE R A% 3 - 17. 4 26.0 Jp~-Lph -
BEEERE YxVx] =3 Vg 18.8 20. 1 28.0 g 4.6 (@) O

(F ) Z O ok Vg 18.5 16. 1 18.4 R 3.0

EA{bdE JR T 17.8 16.9 25.5 WE 4.7
Dimue g (2 O L belE, 10 ORE) ~5: (Bhs) . YO8%, A%, X%5, “WEHEGH [TC24) ),

15
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16 - T (2013) <k [Sibke L0550,
[TC2A) ITEHERTE LAY OFHITH Y, Fi-ph
ZNNREEE (2013) THL~FEEOHENREN
7=, ENLISORER T LA Y OFETH -
7= (3B19%),

V. & B

v EN R X —CTHER L7z [TC2A)
OO FFEITFEM & LCHRIA L TBush
Buttercup| IZHELTWANRN, == ] I
ZPEOD SRR CASHD L 72 /v Bt S AR HHEBL L
T R A IR iR 2 %8k - [EE L7z TdEifE 6 5 (1
HkT 2, BREZMITIERLN, Y=V b
[TC2A) LAIERRABZRL, ABOHOELEITHE
MR E T T v vafll/e b, e IZHBEN
MOTHE @R L /25, Dennah (1963) 1%, 7 v
ol LSRR (D 5H1E) L OFU, kT
X7y v a BIDMEME T, PR TIED D AN
ThneHE L, JHES (2000, 2001) b [FERIC
AEIEMED Bush Buttercup) &2AMd [F &
V1 EOFTIE, ABFVHITERNGEEY, 20%
METLIEWMELTND, D (2005) 1%, ki
WIS AR - SRR D 72 b, R Em
fnfE & OF I T & D RIEE RN BT A Z &
EHLZLTWD, [P=V=] ] bZOAEER
PEZIRL, MEORAEITD 20,

iz, EEMEREOMERMIC OV TIE, KR
DE R O (HIERD) 1%, KURAME R
OFEFE (R, SEiER) & S CHEE RO R
NEL, HELLTIERMOENTNED (B
5, 2009), HEBEREEEOIMHERICIALND K
T Tv=v= ] O (158ifi) £ Tz
2 HiRM R AT TIRE OBk & (515
£), ILICHERLETHST-,

BRIC D& R, INEMEEODRIEND 5 2 TH
AREEchy, V=V =] OBTERRII
~100% & @m<, [TC2A1 XV v ZELTWD EERD
Nnod,

[TC2A) TS IS L, FREOMOEE, Ml
BOBIRFHFMEENAETH D, £z, HooER
HAERTLDZEDLINEIEENRS ThH DL L,
WSEFLL ORI R CEMB OBSICB T 5%
@R O RIE BN b D (s, 2009),
VeV ])] bHFERLROMBLIY HRIEOH

NEBRHLND Z ERmEShTnd (i,
2014),

Yxyx ]| OMAIEOREL T2 0%, [TC2A)
FoHBEES (BB5ER), ARb [TC2A) LV EN
HZ e (BFl2k), FMEMELTELE LT,
ITC2A) LV HORBEVINHEL D LB X LD,
5 LN TIRDIRAE L D% OEERIUT A BT R Z 5]
SETFERE 2D, V=TT O EALTIHR
JRREEEIE TR OV, TE(bkE) LIZEFRBRETH-
7oy (55%K), FREMLOERNIT T2V,
TEAEHE] L0 BRELST VIO EENLET
D, TNETOREREND BRI ROFEAEI
[TC2A) L VIFENEEZ NS,

U PE DR & L Ci, REOMEDIK T &HEIZ
KXDBERHY, TNEND T TELXLLLEND
%o WA OFRENE L U CEHERPEIX, REO
&, R, FEE, BEM (hE, B b
%, REONEETFIXETIC, REOMBE, FHOE
ERZETF b, 37 Al L2560 Vv =
T OREEAE, IWHEEE O B~REREN SO,
L7z, T2 K0 idkeasgiicn, ahl
HORE K B O F R/ & LT Mk
PG, 2014) EBxZHND, Fio, RAMAITHE
~FEEE N DA AN IR R AR H D, U
KL D ITRRAPEL, Ty MREICHE L TWD
L b,

PEFE (Brix) (X, IFMICT 7 v biIc 2 b
LT (Bk) HABRHETZEnmbonTnd (KR
B, 1991), Y=y = ]| OFEER, T2 &
DixE<, RBHOLZ TURLETHDLZ LD
HATBNEEZ HND, BEE L CEERNERK
IR K> THEDSTHE S TR L, X
Fry_XFx b LIZBEICZE L T (BERD,
1991), 2D XK 5 R RRITAFE L <, APEE DR
il RELSEET L, Vv ] ) 1%, I3, A
BTHOMERKIIMREINTEY, ©wEL [Hik
FE) K 0IXROREVWMERIAH L 0D T2 O] &
Dim<, R7FR7EITBITREICENS MEE S
2%,

B7 P DS EZ DWW CUE, BTRRIRE 7. 5C D
(Yxvx]) O27 Ath, 37 ABOBRCREEIX
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Breeding and Characteristics of a New Squash Cultivar ‘JeJeJ’ with Short
Internodes and High Quality Fruit after Long Storage

Keita SUGIYAMAD, Daisuke KAMID, Takato MUROD,

Haruhiko Watanase? and Masahiko Katsumata?

Summary

‘JeJe)’ (registered on February 4, 2015) is a new squash cultivar (Cucurbita maxima Duchesne ex Lam.) with the

dual advantage of possessing short internodes and maintaining high quality fruit after long storage. It was bred as an

F1

cultivar by a cross between the lines ‘Hokkai 6° and ‘LOH’, which were developed at Hokkaido Agricultural

Research Center, NARO and Watanabe seed Co. Ltd., respectively. The major characteristics of ‘JeJe]  are as

follows:

1.

The main stem has short internodes from lower to upper parts of the stem in the early growth stage, and the plant

is of bushy type. During the plant’s development, the main stem gradually lengthens. There are a few lateral

shoots.

. The flowering time is early; however, the timing of female flowers is slightly later than that of ‘Ebisu’. Fruit-set
occurs in the lower nodes.

. The fruit is flat shaped and weighs about 2 kg. On the rind surface, there are stripes of green and shallow
grooves. The levels of thickness of fruit flesh and rind hardness are moderate. The fruit yield is high.

. The rate of rotting of fruit up to two months after storage is low, but it increases thereafter. After three months

of storage of fruit, the fruit rind color is maintained green with low fading, whereas the flesh color increases in

redness and turns into yellow or orange—yellow. The dry—matter content of the flesh is high and the flesh texture,

like a chestnut (powdery), is maintained. The sugar content (Brix) remains high. Thus, the fruit quality after

storage is also superior.

. The plant is not resistant to powdery mildew and the leaves around the base tend to die down early.

Key word: labor—saving, off-crop season, storability, short internodes, squash

1) Division of Crop Breeding Research, Hokkaido Agricultural Research Center, NARO
2) Watanabe Seed Co., Ltd.
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HIFIZIBNT, 20144F12 T AR O350~ 5 BE
17 OGpIEHIPESFRIZ 6 L CEW A AEMEZ R TH L
GplEREEAR B Sz, 7=, HPUPE S FETPCND
BHE 240 K U725 A, 10-165/E TPt 2 $Tak 9
5;9ﬁﬂm#mﬁ¢é_kﬁ£%m biER I
TEY, THRROHBUIRERER LD LT

B3R ASUADEETHESN-BERMEZINERICARSNIERERE

BlEFEME BRShI-A1E faiE D Ak i FE D GpE i 14/ it T
AM78-3704 Averia, Seresta TAM A /i
AM78-3736 Aveka TAMA /i
AM78-3778 Innovator ILOFISA EBR Eik

AM78-3848 Axion, Stablio TAM A /i
AM78-4102 Govya, Plasinka TAA /i

F4R EPPODIZEXRIZL DO Y HAEVR b
TUFavIcHd HEBEFEEmEE
Relative
susceptibility (%)
<1
1.1-3
3.1-5
5.1-10
10.1-15
15.1-25
25.1-50
50.1-100
>100

Score

= IN|W|h|O|O|J|0]|©

Relative susceptibilitylZ & 2HPiED45%E,
AaATINEHFH, INKHIE,

$5% EPPODIREEICL SO Y AMEVRMEY
Faolcdd HEHRMERX T D EH

miEA TOL—

PIRED 11 240
PIREQ 50 1120
PIRE® 29 352
PIRE®D 22 360
PfI 15 28 518
Relative

susceptibility (%) 5.4

Official Score 6 1
(1-9)

% of Resistance
(Germicopa)

fmfHEADRelative susceptibilitylX (fLFHADPTE) /
(TP L —OPF) TR HH28/518 X 100=5. 4 & 72
D (PRIFFEEREE), DA a7 6L 72
5o BezMEUELFECH LT VL —DRelative
susceptibilitylL100& 72572, #btEX 271X
1¢ 725, Germicopa THWOHINTWAEHED %
of Resistance] [%(1-28/518) X100=95& 725,

95
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BT,

2) A5 UFIZHITBPONBIBRRRIZDULNT
Bkt & LTid TY 227 o] 2 ARSIE
(36 B 72 i V(8 R O MR ) TARAELZ () 1F 72 e 0 1
] DAORFET b, TV A7 oE) 1%, 4
PEZ N BESOBEBICHOWTHEWIC HIERZ 21T
v, PONOFEE, FilH, BMEELZHETLIZ2LTH
D, ZHUCK VD REXIRAEUNBINTE D,
MRABGIL ] O7®I2iX, FERIZHERL TV
WIEHOREA T2 HEHT 52 &, (FEHRMEORE
HR EORAEMNTEERHF LD Z L, PONOFEL AR
DRLMESCHRIZIXAHET S5 ENEETH
%o THR{E] IZPCNDRASCHIEZ B IR 5 DICH
HTHY, FEFEEYSCIEPUEGLFEORES, i
My (ONLA 33 & RIBRICPOND ML AR WE % pE
AL, RIZHBDRALZZIT L0, BALZSHO
BT, BN TR SELERZ R oMo 2
Lo NI F R ES, sisymbriifolium2 i HIEH ST
W5) OFIHRERThI TS, BaELFEO/E
AP 13975 G 8135 C O I B 1 RCPCN D HFE AN 72 1)
T, BABIERELTHLAEDTH S, MHRHIC
720 M) & LTI RbsEe, iy o
FIA, #EAKIZE BB, NA AL AE (T7 7R
TEWD & 9 7e < AFREW ZFIA L LW EH) b
%o ALZFHIBEBRCIE AL T— b ox~ b Y &0+
Bt FPRIAD, F7213D-DRs mAE s Y ol
SAWEREERT 5, T8 FARIANIIPCNOAR ~D
BAZHETL2HOTHY, BIUIBLGT 52 EEIK
BEWRITIIFRFCE RV, S AEANZOWTITIZE L

1

1. Germicopa Breeding Station D#ME,

%6 Germicopa Breeding Station

S RAEBEIEDIII =AM WERILETH
O, BhEax b ypnrnd, £z, BRE~OBEN
O AZKAIORIBITIHE SN D HINZH D,
WL LTiEANVFRAE (2ry b)—7) OIED,
BEONVA v a bR LTWD, iR
Fi A @ D FeEs LPONE SME S, v A R ERR
SNDHHNZT Vv BT v 7 &1 L CHll B 2 A58
SELHZLIZXY, PONZHASED LWV DT
B b, WEKIZEDBERRIZ, W23 A REEACKE
(29 % 2 & TPONZBIFRT 2 H1ETH D, A A<
WERTT 77 TR 23 AL TE =— 48T
5D Lo THRIBEAZBRT 5 HETH H, K
KO TEEITCHE TS DBREDORIRBLETH Y,
BN FEmET 208N B D,

AT U TITAFER OVEN T 5HE O R E SR
Y 7 k7 = 7 Nemadecide (http://www. nemadecide.
com/english/home) Z23BA%E, IEHINTVWH EDZ
L7757, NemadecidelZ U —~=2 47 L KEZOHFFE
R % JCICBHE S, EZRPIRBEM O OMAE
DEEFELFHAEIRET 26O TH D,

2. Germicopa Breeding Station (Z56[X])

B 1F : Kerguivarc’h, 29520 Chateauneuf—du—
Faou, France (/XU OV FEKI460kmD 3 ¥
hN—=X 7 =F 2 =73 T Hh)

FAREBEEL © Germicopald/ N LA ¥ 2 OB OFE1-
HREZITOTWVWALRFETHY, I—1 v /XTH
6NOBULTH D, ER&M, 7740, Fv7
H, CTABIEBHHOBEREZ1T> T h BIfE384H
FICHREMELZ > TS, 77 AEAND

{ P

2. FlA EHEICET - R, A Tida—o v S OEICHEH SN D,
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3,000ha™C70, 000 b > OFEA EAEZ (T TH
D, ZONT0%ITI—r /8 30%3T—a v
NUSNDE~H SN D, £z, 0L EOET
A DFFHZIT-oTEY, AATHY VT,
Yoi—, ap—LRERRTEINTND,

JoXT# : Eric Bonnellk (R & D Manager), Catherine
Chatotf; (Phytopathologist), Sylvain Fournet
X (Research Engineer, INRAFTIE)

1) GermicopaTHBERIZDINT
(1) BEOHME
EEROTIVULIE AR LR TH DA, —1E4T
D OREFEELAHY60, 000-65, 000%7 (552%) TH Y, 1t
B LD BREOBBIIRE Y, £72, ZOEHEM
EVEBINCAERT 10, 000~ 15, 000K FE & 4 B fEFE K D BH
FOTZHOIZREIAL TV 5D,
REIFRICHEANTIT) L O LT, ZHIEES
ZWRET DT LAEEDBOTZDTH D, EIHFTHE
XA M v EBRELBIEZRT A2 SIXAARTO
R L FRE T o T2, BREICOW T A5 & UG
ROW T TEML TNDEDZ LT, FERMOEN
PHEEFIHT DB, BAERMICHEERT I RARIPE S
PrELEAEZEHD DO, fERL~LTHhxR
%Lﬁw%@wﬁﬁiﬁ%ﬁﬁb,%@%%MLf
FERMFEEBRL T,

T A IPUEII N EDOIRE L > TEY, D
2 EBABUIGHRPIED b D& H W= ARZBLA1T -
TW5, Gricxtd 2P OB ITILEIFIC BT 5
AREIRERBROIVER (REZ1FH & T2 L64F
H) OBBECHENL T\ D, BREGAHA €A E
(I L TR Y, PONZK D T E N TERWVIZY,
PR IIA T ORI EEL, By TR
FBIZL > TThN Wb, £z, GrikhiiiEis -HL
B L IR EDNA~ —h — 2 K 238Kk H B A
TEDY, Schultzb (2012) D~—h—ZFF L T
P LTWD, Gricktd 2 IRPUERE ORE R, B
W sl b ok S G, B, GrifiitEListo
TEEICET 2 ~—h —BKITFEm L T\ oo,
AARTIE, MUREERE(E 3R T N Fy 720
774 RART N & T A& m T FECE

RIEE TH DN, Germicopa TIZARH THILIE
HEPELPE N B ERBE L o TV, X7 T
VAN L LAV v a s iFER VD ED
ZETHhDH, Flm, BRI ARVEHMEEELEL LT

“Rusticity” &V b ONH o7~ ZHUTFEDMH
R VIR TR L, FoOpOTELEZA
THEZULZ & A3EH#VIKL T, £ T MEE
KEFTL2bOZBRKT2HDT, FMEOENRE
FTTHOAERTELMEDHEREZIToTWVDH LD L
Eolee 77 ATHEKLTWEL AL A 2 g finfl
i, B04FHTIE T F =) M8EILLLE DTV
0, ZOh~—7 v MDD ORI BRI X Thh
FENBTREI, BED (B F =] O =T IE1E
UTFIZRoTWAEDZ & ThHD, GermicopaldNF
FRLTZBEE A/ PRI CRW [y tmy b ) i
I, /IRITHLREIENLTH I XML LT
=y NRTELELL TS LD ETHD,

(2) GpiEmMEMIBBOERIZONT

Germicopa TlXS. tuberosum L. ssp. andigena,
S. vernei, S. spegazzinii, S. sparsipillum, S. gourlay
FEDUTRRMEIZH KT HPCNERIUE B+ 2R A L
TWe, B35 X918, ARIEEELESL T
HIEPEBRB T H D720, b OETOHE
PEEAR T2l & U CERPBICHI fTRE 72 K HE I
FEE L TV DD TIRARWERER, 227 %<0
BEEREZFH LR EEZED TS, o
DH CTGermicopall BT, GpfkbilEihfE D F %I
ELFHENTWDHDIES. verneil D Z & Th D,
GermicopaDIPIMEBIZEIRIL, EIZ7 7 A[ET
JEFREFERT (INRA) 22 BEA LTV DA, Zhbsth
WICHKEOY— N7 b bR ZE AL, FIH
ME BTV, ZHESARR IR T 2R H
T5HZ LIV EIMEORELSE W) Z &k,
K0 RV IKIEDIRFINE O B O FEAR I HE TI0% LA
b FHEEEICOWTITRE) ARETLZExR
e LTuWb, S. sparsipillumdcH i IZ W T
Caromel & (2005) A3 L TW2D X 21T, 200D
PR T 22 2 & The D sRWRFIEZ 57
HTENTE, BEFIIDNA— I —bFIHTE D
O, ZOWPHEOBEANZHED TNDLHN, RRIFHE &
DA B D 1= OEIFI DR LR M Z 1T 70
BT, EFEEHMBMBIIFHTE W RNnED D
Lot F£72, S verneiDIEH LAV —FFERD
TEREEC IR B 5 03, ~L—H e OEREEC
VI NN DT L, S, sparsipillumd #EH M 1%
—n X TOEERE T TR, ~b—HdLE
DOIEAEBEC SRR B D70 &, M8 MEREEC A %)
ThorlDZ LTEoTz,
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Germicopa CTIXGpIEPIMEIZ DWW TIX, DNA~—H —
FHAL TR 6T, REBIZ X 58K I I 41T
Wiz, GpEEPUMEIX BRLER BRI TIIl v THIEIC &
DAt L, BRI TR TOR v Mk
BRIZE DRI 21T > T, Iy PREILGrilkbitE
DR L [F CEMEEME (KRN H6FEE) 2B\ T4
~I0RETHERMmL TEHY (F2R), 10HO A &
EAE, REE Lo R B EIBELL EER S e b D
EREMEEHEL TS EDZ Loz, 7277 LGr
PRI MAETH D5, Gkt IsA Tidn e
DZEEolz, 7T AR ELTNDGpD /NI X
A F1FPa3Th D72, HEFRIZITPa3D o T b I8N
WE DK X\ Chavornay & W 9 [EATERS FHWH LT
Wi, ARy MRERTIE, I—v v SEREL L RO
FiETH DN, fER%Relative Susceptibility T
FR<MBAORETH LU TORIZL > TEMNLD
[% of Resistance] (&> T L TV,

% of Resistance=(1-T,y/T.oniror) X 100
Ty d6 KO o VAR E SR AL IS J OVESE M FR AL A |
TOGpDIEHEEEPT 2T GHREGI & H5R TR
T)o TOMENBO%L EEIFUEDO HEEL LTV
EDZEThol, ZHIFI—u v ERELETOL
U EOBFMEICHEYSY T 26D TH D,

2) 7T VRIZEITBHGBABRMERIZDLNT

7 T A TIE19604E 0% - ICPONDICHERR S 4L, Gr
EHEMFEOE R & & I A HER SIS & D
272> TE TV D, LARNE1969F 2% ) S #U72EEC
FE569/465/EECIZ D  Fli A A FEF B A i L T
WA, BIUETIXEURE42007/33/EC (#3k) (23
WTEE X 725t BT b T D, Gpli KBH IE R 136r
JERBGIESR EFEECTH Y, RAEMIZRELY flA N EHE
THDHEDZ L ThoTo, BAEFEKRED T
LA ¥ a DS OVEMIC SN T S AREE S L7 1 % fif
D&, AFIEAMERF T2 &, PONOFF L 72
0152 2 TOEMOR X AHT RN HERZ 217 51k
ﬁéﬁiﬁé_&,ﬁmx@%%%ﬁmﬁﬁmﬁm
PONOFEAEDHIEZ BEICHER T 5 ENHETH
b FlT7 T UATIEINY OIS CREMAEAIEL,
A 134 EEHM L 7-Germicopa breeding station
EEDMERTEEINTVWLEDZ ETHY, &
JHOPEH & Fli A € O PEMI & k1T 531 % 2 & 23PCN
DYERBIIEICHR B EETH D 9: D ETH-T,
5 CPOND R DGR S NG EITIE, R84

MCP7R DGr7e DNV E HMFESNEEL TV DH D
Dy, FTRAEEE & e I RS D Z & BRI
DItk D ETEHERFRIZRL DL TH
Do O ETHEREERZREMERFL, NS RAE
LD OFs, RAR A O % & SE0E L C
W5, BAEL TV DHEICE DY TR S FE Ok
Db A2 TFETH D08, EPrEinfE 2 Enic
ERP T35 &, 26 28T 24E M O HBL 2 7%
LT W, iR e OB ITNEE L
WD LThoTo,

3. NAK(de Nederlandse Algemene Keuringsdienst :
The Dutch General Inspection Service) &
& U'SASA(Science and Advice for Scottish
Agriculture)
NAK (A Z %) BIUSASA (Aay kT R)
%, & DTS OB RIEWE ROMmZ, XK
?‘ﬁ%&éﬁ%ﬁi/ﬁﬁﬁﬁéfﬁf%é MRS C LN
RIFEKRTHoTZ &b, —fELTEDELD
o
NAK (ZB7H)
Ff  f{£ : Randweg 14, Postbus 1115, 8300 BC
Emmeloord, The Netherlands (7 AAT/LH
A DOILHFISOkmD T A 17—/ HiPNIZ 7 HH)

AR @Eﬂ/ﬁ WBHE RIS &, N OFE
HRAT - GRAE, WERORZ, PIESREITD
/\ﬁ&}\f%éo (d=CEZN ﬁ%ﬂﬂ%&ém% i
Z, E& L THGHRA - s HEsige
FhE T 2 IEFEMEN 1004 D EHE T 5, KRE
BEEEZD, MUREIZL > TEE I TW
Do NUAva DA TAEFEIT TEER L
o TWB,

JoXt# : Jaap Haak[G (Technische coordinator

keuringen, MEHAT=—7F 1 Rr—%—)

SASA (558[])

T 7F : Roddinglaw Road, Edinburgh EH12 9F], UK
(P2 R TR B T ITHI10km DRI ST H1)

FHRREEL . 22y BT 0 FEUNO BB TH Y, Hil
Wb, FEEAPEER, A OReME R (R
HOFRENE) 70 8 &40 5, NAKIRIERICFlA 5
HRZIIEEEE L 2> T D,

Jkt 3 : Jon Pickuplk (Head of Virology &

Zoology) , David Kenyonk (Head of
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Diagnostics, Wildlife & Molecular
Biology) , Kim Davielk (Nematologist)

1) A EAEEZK SR

HEOREIZBNT, ZONEEMHEDE S S FEA
EAEEOBEENMEIIIEFICRE N, 7 Z I A
> a A PEIRIFE6], 300had> 9 B, 40, 000ha7 s fEiA £ 4
FERBTHY, Aay hT U RTEALA v a4
[AIE25, 800hat> 9 b, 12, 100haA fliA £ 4 PEELE T
bo, £z, WMHKE LA N AW 2T 75
LY DFRED DI DEEMENRRD DA T
EFEIZH L TW5DH, EEINTCHAEDIZEAL
X, EUKERFENE A~ S, SEERIEEIR &
2o TWND, 2D, A EOEVEE 7 HEFF -

s

TRAET 2 Z EDNEEM S, LA NAKE K TUSASA
NHEH-STN S,

fliA EIE, B35 CTOREEBIES T A L ARG R E
ko TERD T ENTWS, 47 & Tldrkk
(FAMEERER) 2O EGHETICE L T4 H £ TS,
ZTOHIUEERD T LICSE, E, A, CERAyEN, A
2y TV RTIRIRIERERIC, BSHEE4ARE £
TTUANAZRRE LTV O %PB, 5
REETTUANARERE—EUN (T 4L AD
FREIC K> THRENRER D) Ob0ES, 2okt
REL DT ELICSE, BE T 737 &R Tn5,
A NAEDBILFEOREL, @MW T AF L
L, HIzIEY %y HAEY A ILATIESY T AN
0.02%, SEZ 7 AM30.1%, EZ T A1£0.4% & 72> Tu»

FE1E  NAK

1. NAKODO#AEL,

2. NAKOWESLA T o X OFffiA TFFICET 2L 7 F v —aH

e TR

558 SASA

1. SASA D4V,

2. SASARHRIFFDEARGE, /L bALEE R e GERPF) A 7 ERZERER O/NEFF R =
T, BB, $ILEMHERPIRIN B HdZ, SASAD John Pickuplk, EHAHFH B BRI T
B 1-AFoR AT, HREFEG, FHEEE, SASAOKim Davielk
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%, WHESHI-FEA I, ZHOHDRXRZIT LN
TERMNT Sh, FREBEFHTHD Z L 2RT
FRRET ~L (B59X) % S AU CEURNS A~ AT S 4
Al
NAKE K OVSASALX, A B4 TRICBW TR
A (BHERZ  PONZR Y, [BBMA - BRI,
ErwiniaXo 7 A /L ARIFEE O E IRV, AFEDKR
. A L AXCRalstonia) 1TV, FEE OSSN E
?my?b%ﬁbfwé NAKCIIFTIE DA & > 7
INHAETEIT> TR YSASA T BB CE
%@ﬁiﬁ%%fﬁof“é#,@%@ﬁ(%%@
DIRE) CHERIUV: ST A3y b7 v RBUFORE
BTV, SASAIX Z AUkt U CHHE & 56 L T
Al

2) S HAEVA MY Fa (PON) ®3KIZD

(ANe
(1) EU Directive 2007/33/EC (http://eur-

lex.europa.eu/legal-content/en/
ALL/?ur i=CELEX:32007L0033)

200746 A 11 HICEURSFEHI L, NIZI51T HPCND
BIERS I BRI O W T BRI H R LR E T,
B A EDOPCNK R DIEAR L 7p 5T D, B LT
BBV THE LS EXZT, PONHR DI
R o TWNDH Z b, UTICZEORKEZ £ L®
Do AEDETIE, AREBIC L 5 HEEMRZ ORUE
EPCND B IEZ R D TN D, ZDOFEIE, PONASH
RWATOREA EAELERT D2 ETHY, D
BT &7 DR FIEIC OV T b ENEA BRI
BELTWD, FERIEREIIET S &

s FEA FAREEREBIC OV TR, AR O

Lo TPONN AL TWRWD L 2RI H 2L
EREOT D,

s FEA BSOS LA g HEEBIZOWT b KD

0. 5% % KBTI BN K 2 E M 2e B3k &
FEhid 5,

« lhad 7= 0 p 7 < & 6 100H 5 2L s 5 31500ml

TIEABRER L CHAT 572, SRS 72PCNR
PHECTE L HERZEESRE, (BEO [+
Y7y 7 TERR),

« PONDSKR Y S 728135 ClIfE A =13k, =

WZERIRHE 7 E O LEOBE &2 F O (EM DFEE £
IEF OB HONT HHEIT 5,

c PONAHH SN 7-EHCTHER - MIHAL A V3

ZREET DL AT ARIEBNZRR T S Bk 7 e
7T Wi #HOT B,

c Brlm AR EARL (XY X2 A4, virulence GroupZi

E) BRAE LG ECEREMEOG I (b E
C72%a0E, EUB X OUNBAEIC@EHR, (kY
4 A 7, virulence Group : EHIIEIE AT DREK
#ﬁ&é%ﬁ@%Xﬂm% XD wAEME DAL

WS W Xy o /NY XA T Lvirulence
Groupld, X4 @%@#Eﬁé)

- EEVEICHEEUE A ALE ST, FrElCER S L

U AR 3 AR IR 4 E TR A T 5,

-%%ﬁ%#%%én ZF D% D2 TPONASHEFR

SN E, TEERY) OBREEZRYIET
(derecording ; #iR),

Accarding (o suppilers Infarmation treated with
muagumom EN IAAZALIL

ZP -d2/a6/al3

EG -PLANTENPASPOORT.

g_m-_m_._—-ﬂﬂl——-—-“—
@ BASIC !EED -
| =

aing: 30-11 2015
MM‘: onginthe Netherlands
35/55

EOR FEA EICBAF SN BEBEES AL

e i, SRR, EERBRSHFOHERNTLENTND
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(2) PCNDOELIEREZIZDUNT

LA TR L OENLUI DN LA 2 2 s
Y500, 5% 2%t L TPONLEMRZ 3 MThi, £t
NAKIS KL USASAMH - TV 5, FAETIESZ O Tk
FEAREKRELEDRWVY, [HerOTRITED A
T EN, ZEY VTN ENRINAES D70
DLRNEL I TS, WEBEOBRZFIECD
KERENIZRNAY, SASATIE X v A 72 Hidli o
AENTWNZDOT, SASATI T TW5 HER?
ZHICHE L, NAKZZ T CiThbi, B8 L5
WA DWW TIIA I FER T D, SASATO L5k
ZOFEMIXhttps://www. sasa. gov. uk/seed-ware-
potatoes/nematology/soil-testinglZ & Hg# X4 T
WD,

OxEHTY T

THERZIL, BEH»DOH LIARIZEE SN\ THEM
End, YT Y 7L, SASMC L DHHE R
72z y b7 FBUNBEBERREIZ L - TiThi
Do BRIE S BRI (—0—) &4 (10
) ZFh, WGNEZHE R0 GEPPOO EYE (100
H Pl /ha D HS2> 55F1500ml /hall |) 12 F-Su
TEHHT 5, 2 AN D 8803 Bk o v
rEN, EOHROFTICA—T—hO+HEE -2 &
Hed T~0) MRS EEERA TV T V0 X
INCLRENTWD, —F, NAKTIEFTBDO A X v
TNTES T T BT, BT IR
XN OERET D HEEQuad EMEIER DY T Y v
JHANRE— (F1X) L VRIS HERSD D,
QuadiX A K2R @S ORRN o 7 ) o 7 THR)

FI0E A—HA—&Ho TR
ToEFLMGNE SRS RN b EEARIT 5,

Loz LT, FIAEZSLIZKY WD LEoT,

oY T H HEEREE, 1hab oV 1, 500ml 53
HEARTHHN, EUERICESE, e 2Bt E »
5, Bl ZAIXTFELL EOERIEZAIT > T2 B0
B0 THERZ T A R S e o A1,
lha® 720 400mlicH > 7L BE2EOTZ N TE
5. F£1z, ZO%HEhall EOBBIZOWTIE, 4ha
R % HHE4313200ml /halZ i 692 L 3 TE 5 (6ha
DIMDBFE, 400X 4+200X2=2,000mlHL % = &I
70, ZO%EIX6har 5% L, 400ml o Y
TNESOBRIT 5), £7-, 8hall ko KinifkEE Y
TlX8haZ #2531 OVTi2400ml /hall i H 9 2
ENTEDL, 2ay b7V RTIE, HESZOKN
97%7A% T DEIHFEEIZFZ 4 LT D,

F, 1EOMGESEL THRZTH52LHT
%, b L TPONAHEREINTY, HFEILi-ftho
X G S 072 1 AU o0 K 58 A [ 45 i E &
HBNDZEINTE D, SASADEE, HEITE HH/N
HifZI34haTH Y, 10haD B OEEZ1X4ha & 6has
7ol3bha X 272 T3 T2 FEi &2 g T& %, 40
FHEPFICRBZEIT) 2L L TE DA, b LPONAH
H &N Ha B 2mN B AEBBICEES LD,
PCNO IR AL S O —IZm D 2 L RS2 &
2D, KPS CIX I < —# s AE L b amn
BRI E ST LEY, EEENRZD ) A
IDRHEFITENT BT H72DDORETH D,

QFAEIR b+

AR MITANTRFAETH D, 400mld+
ERERORERNM 72> TEY, ZRICERDIE

#11 T IEFREE/ A X —Quad

Quad T Z EITTHZ LIC L VIAKRRESETHR
WYY XD,
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AIZ13. 8148 > K ($91, 750) /400ml & 72> T
%, LTl -7T, 1500ml/haifit D4, EERIZIT
1600mI RIS N TIAE T 2 DT, 13.81 X4H L=
55. 247K K (K97,000M) 23085,

MEHF L — MIIAR Y F=126. 7TH (20164E11H3H

IRf )

QtERZOFIE (F12X)

i) LHEA3TCC2AMEE (BB12-1)

i) BN D 56, RO R T (B12-2
B, NAKTIEZ 7 L AR ER S TnWie) o &
NaeZxzoAy 7BV BT 5, ALRETIE
NAK & SASAH - H i 2 B E (carousel)
ZHWTEY (F12-3~11K), ERRIcLY 7
VOB AREIC LTz, 20104EBARINE F1ESE

DEELTHY, KL, a X MRpdol
23, carousel ME AT KIE 72 hR A2 Al HEIZ 72 o
e biZot-, REBETIE, HEZHICH
AT HBRENBESNT-Y R D &2FENS A~
BRORD ZNTU A NBEPTA D, FlESET
VA MR LA HEELTE, T Ay
JHOENEY BN, NEHOKN A ——7

0—75L9lm>TEY, YA NEMEIHHE
T 57O TRBEEFTI I STV,

iii) NAKTIEAM EICE O 7= 0B & B 225
HZ Lo T, PONV R FOFEAFE L TV
7o ARCHEMIRTRR 22 & OIMEM D AT,
kay%m’;ofﬁ%%%mwﬁ<1&ﬁﬁ
BT A RTAHAA E N TV (B 12-12X),

A NN EOo T28A1X, PCRIZ JZO’C@%?#U/DJ'
T2,

—7J7, SASATIIRERSF DY o T AT DN TIHEE
MEEBET 52 L7, LUFO X S ICDNAZ fliH]
L, U7 /%A LPCRIZE - TGr&Gp& Bl &~ 12k
ML, BBLXZEOBELVLVHEFEL TV 5, 7=
2L, WD TANEBEIIC L 2REEZZTDHAC
derecording® 7= O DA DLGAEIZ1E, PCRIZK 5
W ORISR AEEZIT 5 2 EBRD LT
L, FF, AHITEDTH %%%&@L,gﬁm
a— NG S 722ml T = — 7 2RI ARLD
(512-13~15), ZOFRIZIE, F=2—T7DOHEIT
R SN TRt a— R&EFHHRAA, VT S
BHZEICEY, PUTANRBIHERIRL T
%, FEgEYRL, BT o Eick I
TVEY EZ OB IERNFEBK BTN D (5

12-14~16[), WICH T AT L T1—31 FE—
R (F512-171X) Z - THE-AET 5 (Retsch DAl
fE, 2mlF 2 —79642% v b & [RIFHCALELCTX
5. H12-18, 191%), Qiagen®F v b &MagMax
HEhb s 27 & (5512-20[X]) TDNA % H B H - K5
B (245 CR®AIRE), U 7L ¥ A APCRIZE -
f@ﬁ#é@w%m~%mu DYV AT AT
X -, BHEMIZL 000% > 7V OFAE N FEETH
Do

v) M2AERIE, BEMICT — ¥ X—XICEES
n, B~y 7l blizT— 5’7)>%§£?ééh, itk
DOFRARD EBRIRAICIE TE D L 910k -
Tz,

@EUESH S UHET L UL E1EREZ 2 R T L (carousel,
DNAZZ ) EADIER

BUFE A 1320074EICHH S =28, A=y b v R
EUFBRICHE L T2 ICKIG TE D K ) I o =D
ﬁbwi%#w/X?A%%ALk%mﬁu%f%
%o EURRBICRI L7282 v A7 28 ALY, 3
ﬁ#vcm@ﬁiﬁﬂﬁu,ﬂv&ﬂkim%%%:ﬁo
Too TOFESR, PONAMH S 415 BISGEIT R & < #Y
mu, %é@%ﬁ%iﬁf%EﬁWMLTwéo:
D EIISASATIER YT 4 7% TFIEH LN TE
D, TR BEBEOL~LE LD ELT5HT
LR TX, derecording®H|THELEmLS TEX/-E
Ez2 LTV,

F7z, EUERICR VA LS DAL A o 2 ik
BIZIZOWTHLRZE{ToTW\DH, Ay hT v
FCIEgk sz mfE (15, 000ha) 0>0. 5% (4hafi & o [

S CHITHKI20%E) 2T 0 X HITEY (1ES/ 12
F), RELTWD, Tk TS D 33% TPCN
DEOMY, GpMEEFETH > 7=,

OTEFERZHERM SR H6r —GpFAEHTS

A3y hZ 2 RTIE, Grid Ny Z A TRol7ZT N
FAELTBY, HIZFE WP FEOREIC L -
TR TRE T H D, T OEEPUME SR DL K (2 ff
VY, CrOFEAEERITIFE T LTV DA, GpdFE
AEBERITGRA ICER L TRBY, HERZ CHR
NAROEIGIEMENZIERFIC/R > TETND,
CAVTHUERG TS FE ORI LV Gpsi#ik = T

5 Z LR, Gplaxtd 2RI ANIE & A Lk
BEINTHWR2NWI ERREARBERLEZS 2 LA TH
Do
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F12K TERZOFIE

I B (37°C, 28/M), 2. HEZ = VRIZAN, EREARAOETHRT S, 3. FEHBH X Ry
HEtE B carrousel, 4. VNSNS NR—a— RRT-ULEZFHN L, I () ICHfMd 5, 5.7
WD % carrouse LI AT 5, 6. THEEIZANBWESEASNDS, 7. BB KEBHETOHZIRED,
S. I KEZFEANLEBELZS TS, 9. 720 A v 7 EORENIED LN, NEOKE 4 —N"—T7 0 —&
H, VlEY A ERICHE LiATe, 10 25 BRI BUK LEs B AP35, 11, fiZcarrousel B ED AL, AF
WL TR AR B LIAEND, 12, DB I KM N S WV GEIET B iz kD v 2 &2 HSD
BET 5, 13 DB EZ RS E, 2nlF 2 — T 2R~ T S, 4. Fa—T~AhbREDY T,
16. Fa—T7 OB SNV U TVBIHO —“kota—F, 16, O "kt a— R Fa—7 0O KT
a— REGARY, V7385, aEa—F—FHTFTOMWENE NS RN /ot 2 — RiiAin &
B, 1. Fa2—THICRZ T AT E—ANMASTWAS, 18. Fa—T50Or—A 25, 19, it
By b UCHET 5, 20 MagmaxiZ X WDNAZ HEN#HH S5, 21 PCRY-> 7V HEhFREM, A#fCTY 7
N T U A NIHEEEL, Vo VONEIC K DERBREZENCE S, 22 7 VHBHEME CHRE LY
YINEY T IVE A LPCREE THNTT 5, 23 fEROH N, THEEHFITPONAWIZEGEPCREEM A T S v
Do
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EPCNAHER S NT-HEDEE

PCNANJE L S AL 7= [ 55 TlaHE A & D A pE I AR Ik
END, HFEMTHALA S 39 QBT AHRES
7%, PONBhBREFEIZ1ERC L, 298RS (SG-AFRCD :
Scottish Government Agriculture, Food and
Rural Communities Directorate) DA% 31T,
ENEEMTHZ EDROLND,

@ HEREISIEEMER (derecording)

THBRBZICL > TPCNB R 22D & AR
(infested) & L CBERI DAY, PONAFE R I T
B, ETTHIE DNV A 2 a LD < &b
BAEfIRAE L, TEEMZ (1500ml/had ¥ 7Y v 7
FEHUE) (I VNV TPONA o2 B 22 1 AU, F8AERE SO
FRENRRES D, ZHUT X > THEEL L OREN
FREMEBR (derecording) &AL TV 5, 7272 LITFIX
FREMER S0 2 W5 I3 B IC 5 5,

(3) PCNBAB&# T

Y22 EEOMEREOE RIT X OBREZ KT 5 2
EDREARNRBRAR E S, A3y FF 2 RTIE
64F, 4T A TIXSEDIELHELIE L TS, £
7=, EFUERE ORI HIZOWTIE, Grikfirk L fEx
2 HV, 2ay T FTEBLEEEOMET
FrE STV DD, GptRBUPE S FRITA 72 < 10%FE &
Tl STy, 7 X TIETASAR
BHH AN LA a2 0% < 36pIRPitE L FEIZ B 0 B -
TWDN, AR - LA OWTE S &3 A T
R, FEREMICOWTIA T XTI FRAE
DR SN TS, a2 MESCHE M EoRE

NohEVRHIN TR, A2y FT7 2 RT
X, N TR S TR R S L Tn
RNZ ENBRIRIFHERER SN TWehoTo, £,
ZDIENIT HIEZMED ANV A 3 3 2R 2 AT T40H
MR HET L, PONDS 5B L TR A LTZEHIC
TUYRT v T BT D0, HEICT &AL D
LIk AL A azhin L, RADPONZ FER S
W% J7#E (Trap cropping) b#EIT Iz, LavL
RNDZDOIFEEAT A TH ATy h TV RThH
FEAEFIHENTHZ2NE S Thotz (Ziudn
LA v a ki S D Rl 27k 5 & PONOD AR R
RN o720, HTHEMSEZY LTLE
W, FIABREE LW ThEEELZLND) . F
7o, Wit & b B FURIAIRC < AZEEI A VT bRy
BIBR AT TN DD, Bl BURIAI D354 13U &
EEECE D HDOD, HRBAIOBFE G T RAR
HREZFZS 720, BEEBICIIZIRZ W TE 220
EDZ Lot < AZEKNE, HURS K S
BIZL o THRBARLZETHD LI, IHIZED
PEEEDIE ==L~ L TFRLELEDZ Lo
77

4. James Hutton Institute (F13[)

BT 7F : Invergowrie, Dundee, DD2 5DA, UK (¥
YT DB AL HIB0knD & T 4 —THRRIMINE
Hh)

RURRREZE « B2, BB =¥ —, EMSERNE,
KM@ 70 & 2 W5 d 2 EEF R T %,
20114%1ZScottish Crop Research Instituted

13 JHI

1. JHIDOAMEL,

2. JHIOFEMT v 277 MY 28, HFTENMEENOOHELZIT T, TNLThOREED

RO DEMHEDEKZIT> T D,
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Macaulay Land Use Research Institute?&ff
L TR ENTz, WFFEEB004, Ph. DO/E138
2O, ZEOFEEIEE PIERE L T D, N
LAY afaTiE, NeAva kDY y HAE
VANEST 2 TDT ) MG, NLA Y aik
PiMEEIn OB, B, BT, SLA
va BIREIRORAF (CPCaLrvay) il
LG DT WA FE L TV 5,

Xt Vivian BlokEe (Molecular Nematologist),
Xinwel ChenIK (potato prebreeder /
Geneticist), John JonesEk (Nematologist /
genomics), Drummond ToddEX (Potato breeder)

1) NLA Y aBREITDONT

(1) BEOME

James Hutton Institute TiX, A ¥ VU AT bk
HEHEDZ N Maris Piper] <2, [&00 OHET
» 5 TPentland Dell], HARIZ HGpIRPiEOE & L
TEAINTWD [Eden) 72E, ZHFETIZI00%
W2 5MEEEFERLTEBY, AFXVADNLA V3
FERFHEAE D T5% I IARWFIEHT CH AL S AL72 S ARG
INTWD, FBFEMRMEITA XY ZAENTET TR
<, WAMT B RHEDOFTFEE1T> T\ 5, BREIZEN
RN (M aRET 7Y B E) ORT M F oS
A= =R HFRBMEOREN S OHE &%) T
FICTHEMLCTEY, BEI0DT v s T AREITLT
W5, TNThOTa s T A TIRHET HREOH
TELZ AN, TNENOEREDORD DFHED MTE
EHRLTND (B13-2K) |

B OMIVIAAR LR TH Y, BREFML
— VBN 7= 0 OFEFEELAY30, 000K7 & H A L IEIXFIFRE
DHLDOThHoTz, L L7en b O HigIZIEIC
Mk TlY, A LM THTaEDE %
HH5HDD, FNLSMI bLloose (FHIZ AL TR
5¢), Pre-pack (¥E-o TRIZ AN THGE), 7 #
H, ¥v7H, v—2x H, Jacket (FZ&FIT
Ny 7 LTCTHRE) 72 ED3 b 0 BILREZE ) 5 T2,

(2) GoiEMMMETRIZDOWLT

James Hutton Institute ClE80f#1, 5007 7 & v
TavinbRLCPCaL s va Vv ERFLTED,
GPIEFED B RICE N THZN O EEEFRZFIH L
TWo (F4-21K), ERCpIPIMEEEEIRE LT
1ZS. vernei, S. tarijense, S. spegazzinii, S. tuberosum
L. ssp. andigena, S. multidissectumz?3F]H 41T

W5, HEPPEERFGpabeGpalV iy & Fl i L7z
BHEBE R A2 1T > T 5 BIZHZPCRPGermicopa &
[FkETdH o 7=7, James Hutton Institute TIXS.
multidissectum|Z H1 3k 9~ 2 HHuiE s FH2 L FIIH L
TEY, 70877 A LITRWN R > TV
T2o H21Z/%Y Z A FPallzxt LT, MVHEHIIE 2R
TERESNTVWHIBEETFTHY, YK TldPal
DT DT OIZZEDBANRK LTINS, £DT
8 James Hutton Institute TIXZIROWMAL — 4
YA (NGS) ZRWEHFIEIZ LY, H2iZxtd 5DNA
< ——DORELED TS, LiL, EEDOGpK
PUEBFEIZDNA~ — 7 — 3l ] LTy, Gpabé
GpalV 4, & Hhil S W72 OB R DV TUXBLE R
T Tn5b,

Gploxt¥ 2P D&KL, K- H2HH (b
BN BT 5 EAREE) BLOYFER (FRHRE
) \Chy TREEEZFIALCERLCRY, L2
W COCrRFTIEDRE TR & K< EITnD, E
AT D BERE CIIRI A FTREZR B2 A3 D70 <, E 28
EL/NENWZ ENBNEODOT v (F14-11K)
ZH, 10y 7FH703, 000004/ L, 2KET
To TS, RbtERKBE TITEBE O KR E 22330
FIHAREZ2 72, REDOI v T EH N A M &
BEREJR & LARIE T o T 5, P OHIEIT,
—ED YA N AEIEYE L UCRPIEEZHE L T
bHGermicopa (10> A MEFE L T15 A ML AR
L7= e t) 138720, Tnnovator] <2 [Lady
Balfour| “FOEPIMELFESC Maris Piper] 72 E D
R A SR & LT L, = Lok T
HIEEITH> TS, FT2, RPN AN S
& 70 B PCNRHUIE S O BARIRNTIZIZAE D 7T A F v
7Ry b (Fl142K) RHVWLRTEY, Ry M
BEL U bEHAR—ATH » T RE LV 7323
AEETHAHLLEDIZ ETEoT,

F7, FEBAFZE L U ONGSZIE A L7k E ikt
PEBIE O~ — I —BREL I L T\, Ziud
Oy BESERH D &-ABA 20 B2 % & IR 20 8E L, Fhi
L 7eDNAZ P & 721 e 2 L ITiRA (v s
DNA), mEBIESUEEE TR ED T 0 —7 Ttk x
L 72 B2 (INGS TRENT 217 9, #EHTME/ L 7 DNAIZ 52
B 7o RO A8k Z L IC L » T, KPR
R & B HEME T & 9 FIETIT T, 218
FEE CHPUEBRE FOBBFELFFETE 5, A
BIL, A%FT- iR T E ORI ED ~ —
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F14K JHITPONOEBREICAVWSAY TETSRAFY IRy b

L EAEKMO/NYD » 7, REREBEE TII L D RE 2l v T2 WD
2. AR T TAF v 7Ry b, B, MOLIITHHETLZ ET&%K*E@ZF%%E%?C‘%%%

B =T DERICA RN R B & 72 0 155,

2) GpDEARBEHRBEMAE (Germicopalli T
INRAFTBIFZEE 2 O b RISROWFFERR I R b, AR
FIZ Rtk L 7o)

INRA 3 L W James Hutton Institute TITHiILT

WD 03 AR TR IS AR RBERD BAGR AT BF
FRIZOWTHRN N H -7z, T b2 KU TDNAD

k7 m—2Ab (cyth) s TSI IZESIZ R 23

BB EICH D, BEIREERBIR 2 M4 5 DIz L

TW5b, GpD Yk (—H) A RrRIICHIEST 2~

5 A = — (INRAcytbL— INRAcytbR) Z{EHL L, JEpEHN

Th ORI —DT 7 AHIKIZ 53467 D [EARRE

RV I —1 %, K ST D EEREIC DOV

CHAWEDNA (872bp) DELHI A IR TE L CRAARNT L 72 4E

B, UL —OEIRREID TEEMENE <, Hil D
R D7 L— REET 575, I—8m v "R0h

FH, T A IHART DB IR S <

AL — BRI A D HUBE AR RE & B B fR &

7~ L7- (Plantard® 2008, Hockland® 2011), Z @

D, AUL—mE A R & T REE OGplE (R EE

2, d—m ki i L, AR oA

EIRIF TS LR SN TWD, EIREER O R

Mrix, VAR Y —ADNADITSHEIR Z VT HiThn,

CytbiE (= TR ARAT 12 55 < RACHIBIGR & [RIER D FE

EPEONDH0, cythil (s 7-iEI D 773 L 0 FE72

FRNTNA[REE D Z L1257,

72, cythiB(R FHEROEIIZTICHESE, A
ay T2 RICom T 2 BRI RR3 DI e —

v/ C& % (Eves—van den Akker® 2015), Z il

ERRNTT 2 Z 212X 0, X0 REM 7R A AR B AR A
Hro o iR O HEE, FENZROERER ENTE S
EHEER I LTV D, £ ZC, SASAD HHERRGS Lo
L, Zzy s FEWNIZHHT H6pD X A T ik
R AR L7, type 3ME DAL OF
L, —HEROMEE TIXEEDO X A THNRELTND D
EONHIBA L=, A%, ZOFA TOENTOWTH
PR IC R 2 FAEM AR S L OMBEEFAEL, #

ZAX Bl 2 PR O R ELEIC TE 0 E o
7o 2 A THBIOTEREZ RS> TS FELDOZ LT
b5,

m £ %
A RIOFRETIE, BHOONHSE % S8 B E L
TITON D MEERSC HERZFELHOYT I
L, HNOBHEERES THERZ AT AL OEWE
TR UTe, BARMZR B BRI R O Tk e & Ol
HI7R3E 1Y, HARE EARIZIIRE EbhroT
0, KRDE 2 I7R0E OEERMKOHE TIEBHIC
OIS 0T, ARTEMINTWDHRZ
)PRICBT DR+ miz LTS 0T
X, REFRE -7, LLFIZA#HOPONIIRIC &
TEEITTRE SOUWE R & P ﬁrﬁ%%%ﬂ
T 5, CpOWEXIRICEEHE LW Db EEN
L0, SHBOENONS VA T a BFEIC & > TEEME
NEE LTCRiekT 5,

1. PCNxERIZBES 5 HIED LLER
FR L7 EIZ T APONK R 0 F 1R, B3
B, & R OB EERRUC B AU TUV -, BRIZGpla st L
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TIE, DRORBEREER N DN s, 2o
FEIE AN &b s, 207, THERZIC
HE 92 B OEAER L1, 500m] /ha & H A D400g/
ha (FEPHEHTRENE) (TR TEMICE L, BRVE
=XV T EE LTV, 72, PCNOIEA
DIFERR S LT M3 TlE, ARWIBEEI DR %25 1T 1285
brr'm 7T AFEPREB DT BTNz, POND FE
PAERSIEIZIE, FEAE RS DR B A R RIRIE
EEDHZENEETHDLHD, ZNEHEFEIZEmT
DT EMEEMHEIN TV, —J, HARTIIPCNIE
AFEFH L THER S CW BB T v 7T A1 d
00, @i, EEFEDOREFIZONT
HHHNITZRV, BN TS, POCNOILEE) 1L AR
ZHIET O AT, RAMTORMIY 2% BRI
R RTHDHZEND, ENIZEBWTHPCONAIE &
L CHi7z 2 H RN MNEE B DD,

LU s, SEERE=21 7k m
7T LDOFBEI EDOREKIZ, AFEEIZE > THRIY
URA7 O LR, BhkRa A 09y A8, SO
TICER LA LB T HOMERD D, T FR0A
Ay FT U RTIDOLRD RXERBEESRITZITA
NHNDONE, Wk E & A EARE- lRGEHAHEE
RIS E R > TV LERDH DD EZZ DI
%, —77, AARTIIHIOEZEAECED A T
EFEOEIEITER N D 2, ML R RV, Fiz,
derecording (F/EMIGIREMER) OFIE 720N
D, FEAM TITAEMAY 225 R I MHTe 2 U > b3
HLTEWERICHD, 20X, Zhbnfig
e ENOFEF TR DE L, I—ryRT
DORENZOEFEARICHEHTE D2 HOTIE W
LEZLNDN, L OIS DEERIRCE
DEZ T BEIC, ENOFRRITE U6 5E 2 Mt
LTWKRERHDHTEA D,

2. PCNOLIE#EZ H &K VG2 ERICDUNT
FToERA Ty b T RTOHERZIE, NAK
ROSASA & W o T AR 7R BRI K » TIR R B9IZ 32
S, BN OWE IR EDHER K H T
Wz, BARTHREA E B ICx L TP RT
RRANCHZ 2 EiE L T\ 528, 2% chiER2
ZATH 2L, BUEITRAED X7 OEmnEES
A iR N O FE A BV TR HER S A Ea
L, TNLSOREA EEBICOW T2 (Gl
HF ) 72 SIckviThbhiTnbd, POCNDOIEAGA

X, ESEEARAURSRETE L ZLNHEETH
LT, ENNARER DERZE S TOY T
ODWNWTHEBETELHZENEE LY, 2T, v
TN HENFEHNAE - FHETE D AT LAOEAN
RA[R T 5, NAKRLSASA Cldcarousel eV 7 /L~
A APCRIZ X DPONRRH » EERY AT A, /N—a— R
BIZE DV T VABER Y AT L EOE A L
D SRR Z ATREIC L TR Y, [ENTEHRIARL
A2 ERTLHAICL ZUOENRKES SIS
EEZLND,

7z, ARTIE LR OWHBETC X HHEA £
GRAEDIZNIC, —REERRE L THEMA)
BITbTW5, Ziuk, SOV Y HAEL A
K v F o URER IS T RlE T S
MFERE LTIV, PONORMIFEA, FHIRHR O E
WCEWTHO THEHEREHZ R L TNDHEEZL
D, LLRRD, FEERICE > TREFIEIC
BORH Y, EESN R TRWEENH D, NAK
SOSASAD L D I KRIRM W v 7 NV ALVER AT BE 7 RE 1T
PELEN L, —HDOEEERFAE L FTRRIZ 2
X, TOFEMEESLICEDLND EH/HTE D,

FRlZ, oA TG E MRS ORAE L — R
M5 Z L, S%OENICEHIT HPONKRIZEHE W
THOTEELEZOND, HADZ S OHlE T
&, FEAEEGE KBS RE L TV DA, W
DIRZITRN & AT DI, FNEITORANE R H
WCTOMBITHFAEIND Z EIRF LA LR, ik
DOFfiA T2 5F 5120, JELO—f B ~DPCNE
AEBGE, FEBGCORMBERTZXS Z &M
KEBETHD, 5k, BRIROGIMEEZ S HICK
DITIE, A RGBT 200 & T Hl T o
FAMRM A — TR - R L, SERICER X
DR ETT T AT AOBENIMLELEEZ HND,
F7o, BT —FE2RRITIEMT 2I121%, BEER
OESGNARA K TH D, SASATIZY 7L 4 A LPCR
FEICLDEBERENTONATEY, 2B TE5LE
Ex bbb,

—7J7, ENTIEAEOGIAITLE, GpakfH &
L7e Wikl 2 Rl T 2 E R H 5, £T1%
BEfF Y A7 A CHuE M RE R FIEEHET 5 2 &
HETHDHD, ZIUITIINAKD v 2T ANBE|T
L EFEZ BT, NAKCIEHEENSEH WS ITICE -
TAMEICOBE L7 A 2 BEMEEEE L, A b
DR TG E DI, oy T EWFIFHAEIZ L - T

|
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TR ZAT > Tz, BMEEBIZIC L > T A M
BT 2 & ZAETREFOI AT ATHIGAHRET
HY, YA NBROD I ORHBI TR &85
7T 2720 TRy, 12D A ~ofEH
1%, BEHOPCR-RFLPEOFIHIC L D FIRETH Y, &
FERREANRORFBR R A B S 722 &b, XFhiE
LI WeEBZoND, £, HEYRZ THRIES
Ny A FoORHEICS FRETEMEHTE S L5
2B, SHERSNLEBRZFEIHETED
L9, BHICHSL SEDIBERD D,

Fio, KV EBERBRZO LILOPCRIC L 5%
RIRAZAT 9 121E, 28D 2 M6 ODNARTH
R, GrLRIET D0pa MR 2 HiEk &%
WL T D MENH D, SASADEM NS E IR DL E
ZHIDN, HARDEHA~Om M & %3G Lo
D, TORE(LERDZMERH DA,

3. EAREIGIEEMER (derecording) IZ2DWLNT

A L7z L9212, AT 4R0Aay N7 KT
—BfsESnT [3AEMY) & L TOREIMEERS
WD eV [RAERBBGIREMER] ORI S
THBY, ZHHPONBIERXR O FER A SO D —D
DEBEERIZ/R>TWNDH EEZ LN, Thbb,
FEAEMYG & L CORREDRER S ALAUTIAEPED Eu
A EZHOHEECED L2y, EEHICE-S
TRE72 AV v b &b l=®, PONBAFRIC b B
CHUY MRS SN TN D LB X b,
—J5, BATIE—ERERGLE L THRESND L
PONBIBRODES 1% L TH E DIEEDNEIRESN D Z &
F2, ZOZ EIIBBREMROIE TIZORAD, J
AEHL T OFERRA 72 5 FEARI A #E L < LT D —[RHIC
o TV AR & 5, RifAFTERAT 5 2 L1339k
WIZH LW L E0nn, BFFRTEAIZBNT
[ EBGHR E MR & RBL$ 5 2 L IFHEN T
mnEEbns, LavL, ERNO-—EMg L, &
J&E L7 BEBRAT R DO EREIC L 0 & -8R (Gr) 23
HTERL RSTZASREO LN TEY (BRH,
RFEE), WD ATRE TRV LG LD
b, ZOXDBRERPEEHLERRND, AEHN
FE D) 70 PONES FEARI A B HE 2 B 7 73 i 2 % 4
L, Rl TV Z e, S%OENDOPCNK R
IZE o> T TEELEILND,

4. FABRBN S & CHRERFFLE X SRIZ DN T

S EIOWSNHEICB T D2 EERBROLIDE, Gp
W2k L TR B IR TR ORRE Ch > 7223, =
NI CTE R TEITEL, GrifkRIcki~ 2T
Bt 2 LA D D DB FEARIRSOE S I & U T %
CENEETHDL ZENERI N, FEELAAR
DerxtWE R U L IClmfEA AR L L, bR E
EHUENFEZ A DRI FER AL THY, B
Bl X o THEMDNFIH SN E V) b DE-5
Too YEHEBHIE & L CIE, B EIZ X ORRECHAEMK
DOV ORUE, WGREOmEY) 2 EH e XL EE T
b5,

wiE] DIEAROBLBRXIRICALES T b d Z &
WX, BHARLEEINE LR U TH-722%, Gpll DWWk
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A Report on the Investigation into Control Methods
for Potato Cyst Nematodes in European Countries
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Summary

In August 2015, the pale potato cyst nematode (Globodera pallida) was found for the first time in several fields in
Hokkaido Prefecture, Japan. Potato cyst nematodes (PCNs, G. pallida and G. rostochiensis) are pests under quarantine
control worldwide because PCN infection causes considerable yield losses by inhibiting potato growth. In addition, the
tough cuticular wall of the cyst stage of the PCN lifecycle enables the nematode eggs inside the cyst to survive for
more than ten years, even in conditions of flooding, extreme drought, and low temperatures.

Although urgent control measures should be put in place to eradicate G. pallida in Japan, we had a poor
understanding of infestation control measures, efficient soil testing methods for detection of PCNs, and breeding
programs for potato varieties resistant to G. pallida. Therefore, we visited the potato breeding companies, the
inspection service centers for seed potatoes, and the research institution in European countries that had vast
experience with G. pallida. These institutions were namely HZPC and the NAK (Dutch General Inspection Service)
in the Netherlands, Germicopa in France, and the Science & Advice for Scottish Agriculture (SASA) and the James
Hutton Institute in Scotland. HZPC and Germicopa are the world-leading potato breeding companies. NAK and
SASA are general inspection services that conduct PCN testing, seed production, and certification. The James
Hutton Institute is a research institute for agriculture and land use. As a result of interviews with key personnel
from each company and institute, integrated management was considered the fundamental measure to control PCNs.
Integrated control includes methods such as crop rotation, use of fumigants and nematicides, and the cultivation of
resistant varieties and trap crops. In addition, to prevent the introduction and spread of PCNs, practices such as PCN
monitoring by appropriate soil testing, use of certified seed, control of volunteer potatoes, and washing of cultivating
machinery and transporter vehicles have been strictly adhered to in these countries. These integrated management
measures are already commonly employed in Japan for the management of G. rostochiensis. However, we found several
differences in the soil testing method and control system of PCNs.

In the three countries we visited, official organizations conducted soil testing based on Directive 2007/33/EC. At
NAK and SASA, an efficient and systematic cyst extraction method has been established using a “carousel,” a machine
that enables automated separation of cysts from soil samples. Extractions produced by the carousel were visually
inspected and if cysts were observed, the nematode species present were identified by PCR-based methods. At SASA,
the majority of soil samples were directly tested by PCR based methods without prior visual observation of nematode
presence. This resulted in high—throughput, rapid PCN diagnosis. If PCN was found following soil testing, the field
was recorded as ‘infested’ and no seed potatoes were allowed to be grown in the field until the field was no longer
considered infested. Ware potatoes were allowed to be grown on the infested field only if a control program that was
officially approved was carried out. If no live PCN was detected following strict soil testing and officials approved the

field as free from PCNs, the field was no longer considered infested and farmers were allowed to grow seed potatoes

1) Division of Field Crop Research and Development, Hokkaido Agricultural Research Center, NARO
2) Division of Agro—enviromental Research,Hokkaido Agricultural Research Center, NARO
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once more. In Japan, a system for the identification of cysts detected during conventional soil testing must be urgently
established. In addition, it is necessary to introduce a high—throughput soil testing system in Japan in the future.
Furthermore, it may be important to consider creating a new regulatory system that supports the efforts of the farmer
to control PCNs, such as official approval once a field is no longer considered infested.

In each of the countries visited, resistant potato varieties were considered as the most important component of an
integrated control system for PCNs. Resistance genes conferring complete resistance against G. pallida are not yet
reported, and therefore breeding of G. pallida-resistant varieties is more difficult than breeding G. rostochiensis—
resistant varieties. To develop resistant varieties, the introduction of strong resistance by the pyramiding of several
resistance genes was considered as a basic policy in breeding companies and institute. As a breakdown of PCN
resistance had been reported in Germany, the use of multiple resistance genes derived from a wide range of closely
related species was considered as a means to prevent the breakdown of PCN resistance. Variety PCN resistance
strength is scored as 1-9 based on a standard method described in the 2006 EPPO Bulletin; however, the standard
method is space—consuming and labor—intensive. Therefore, experimental genotypes were selected for PCN resistance
at each breeding company or institute using a simplified method that employed transparent plastic cups and plastic
pots that could easily be partitioned. It is important to establish a similar framework for the efficient scoring of PCN
resistance and the selection of PCN resistant genotypes in Japan.

Key word: potato cyst nematode, Globodera pallida, control method, resistant variety, soil testing
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