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100
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 kg

2002

2kg

1.8-2.0kg

1.6-1.8kg

1.4-1.6kg

M 1.2-1.4kg
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15N

JAS 2001 4

JAS N P K Ca Mg
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15 15N/14N

15 /

1 x1000 ( )
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A. scabriscapum

2n=32

Rhizirideum Allium scabriscapum

1994 18

94Mo13 94Mo49 94Mo50

3 0%

0 0.2

0

KaD2

F1

94Mo49 A. scabriscapum

BC1

94Mo13 5

A. scabriscapum
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DREB1A

DREB1Ard29A pro

DREB1A

DREB1A

DREB1Ard29A pro DREB1Ard29A pro

DREB1ADREB1A
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DREB1ADREB1A



2

DNA DNA

Ano-01

Wakayama 1 SSR

BRMS-173 BRMS-096

Ano-01 BRMS-173

Wakayama BRMS-173 BRMS-096

A F1G
G A F1

0 1 2 3
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BN118-1

BRMS-1760.0
BN135-21.6
AR193.2
OPAB03-14.2
BRMS-12412.3
WA45-120.5
BRMS-20630.2
BRMS-15834.6
BN31-1-236.8
WG42-240.4
BN14247.7
BN30859.5
BRMS-05873.5
BRMS-32281.3
BN261-186.8
AR287.3
AR888.9
AZ1891.6
BRMS-04392.1
BN138-195.4
BN29899.2
CA65-2101.7
BRMS-303106.3
BRMS-071108.1
BRMS-106109.2
BRMS-269111.9
BN161D115.7
UBC54118.2
BN118-2-2121.9
BN305124.6

126.2
BRMS-330130.6
BRMS-218137.3
BN268-2140.0
BRMS-008141.1
AR16141.7

BN100-1

BRMS-1250.0
BN2884.4
WE24-17.1

BRMS-10115.4
BRMS-02715.9

AR29-127.7
WA51-231.0
BRMS-20141.9
BRMS-25247.4
BRMS-22749.0
WG47-3 BN272-350.9
BRMS-18452.8
CA69-256.5
AR660.2
BRMS-30964.0
AZ1764.5
BRMS-22167.8
BRMS-01375.0
BRMS-01480.5
BRMS-22682.7
AR2084.3

BN84102.9

114.6

BRMS-261120.1

BRMS-127129.8
BRMS-108130.3

WC68-1

BRMS-1660.0
BRMS-0342.2
BRMS-2402.8
BRMS-1968.2
BRMS-0619.3
OPW11-2 WB06-316.1
WB06-221.7
OPB06-124.7
BN4030.3
BN138-237.1
BRMS-12839.3
WG50-2 BRMS-242
BRMS-233 BRMS-057
BRMS-091 BRMS-163
BRMS-232

40.9

BN15244.7
UBC7952.7
OPA10-156.7

59.9
WA51-167.8
AR7-173.3
UBC103-275.7

OPW03-1

AR330.0
UBC89-25.1
WG62-1 BRMS-1296.1
WF69-26.5
OPAB09-46.9
AZ1 BRMS-327
WF64-3 OPAB09-37.3

UBC79-48.6
BN4311.1
BRMS-04011.6
BRMS-02313.8
BRMS-01815.4
BRMS-29618.9
BRMS-00523.0
BN5135.7
WB06-148.4
BRMS-15250.8
BRMS-15153.0
CA51-260.4
BN233-265.0
BRMS-03669.9
CA1072.6
BRMS-29876.6
BN233-280.9
AZ584.7

87.2
AZ1092.5
BN119101.5

BRMS-324

BN139ET0.0
BRMS-1546.1
BRMS-12011.0
OPW01-213.0
AR1018.3
BRMS-14421.6
BRMS-229 BRMS-31923.8

BRMS-079 WF64-133.5
BRMS-05135.1
BN10737.3

WF26-250.5
54.2

BRMS-24756.9

BN19065.7

BRMS-06073.0
BRMS-017-373.7

37.5

BN19Hbb0.0
BN625.4
WG61-113.6
AR7-215.7
BRMS-17516.8
BRMS-317 BN31-1-120.0
BRMS-30720.6
AZ1231.4
BRMS-28732.6
BN26233.4
AZ334.2
WE22-1
BRMS-33939.1
BRMS-09939.7
BN27340.8
BRMS-24541.9
BRMS-15544.1
BRMS-10051.9
BRMS-09654.1
WE32-1 BRMS-056
AZH8

56.2

BRMS-0700.0
AZ61.1
BRMS-0334.9
BRMS-3426.5
RA1275-28.6
BRMS-21712.0
OPAB03-212.2
WB32-112.4
OPE12-1 RA1275A
BN159

12.6

BRMS-173 BRMS-29713.1
BRMS-08814.7
BRMS-17019.1
BRMS-09322.3
BRMS-097 BRMS-24625.5
WE31-228.0
BN13334.5
BN272-138.7
WG61-3 BN25442.9
AR29-254.5
BRMS-18560.6
BN58-264.3
BN15365.2
BRMS-198 BRMS-00666.1

BRMS-228

AZH30.0
BRMS-2151.1
BN118-2-17.1
BN2909.8
BN319-2 BN31512.0
WG27-113.3
AZ14-221.1
UBC73-327.4
BN8231.3
AZ1332.4
BRMS-08235.3
BN100-241.2
BRMS-090 BRMS-332
BRMS-315

42.3

CA90-245.0
BN2046.1
BRMS-02660.8

OPW01-165.2
WF44-166.5
RA1275-169.1
OPA10-370.8
AR11D71.7

BN103

BN58-10.0
WG42-33.8
BRMS-0216.1
BRMS-186 UBC73-26.6
WA31-27.3
WE63-18.7
BRMS-0859.4
AZ14-112.5
BN319-119.8
AZD122.5
RA1255-425.3
BN19-128.1
WC10-133.9
AR1338.9

49.8
BRMS-062 BRMS-24451.4
BRMS-01956.9
CA90-158.3
BN268-164.2

WF25-2

BRMS-1050.0
BRMS-0543.3
WF69-35.4
AR407.8
WG61-29.1
BN2669.6
BRMS-00110.1
BN10517.9

20.7
BRMS-27623.5

BN118-1

BRMS-1760.0
BN135-21.6
AR193.2
OPAB03-14.2
BRMS-12412.3
WA45-120.5
BRMS-20630.2
BRMS-15834.6
BN31-1-236.8
WG42-240.4
BN14247.7
BN30859.5
BRMS-05873.5
BRMS-32281.3
BN261-186.8
AR287.3
AR888.9
AZ1891.6
BRMS-04392.1
BN138-195.4
BN29899.2
CA65-2101.7
BRMS-303106.3
BRMS-071108.1
BRMS-106109.2
BRMS-269111.9
BN161D115.7
UBC54118.2
BN118-2-2121.9
BN305124.6

126.2
BRMS-330130.6
BRMS-218137.3
BN268-2140.0
BRMS-008141.1
AR16141.7

BN100-1

BRMS-1250.0
BN2884.4
WE24-17.1

BRMS-10115.4
BRMS-02715.9

AR29-127.7
WA51-231.0
BRMS-20141.9
BRMS-25247.4
BRMS-22749.0
WG47-3 BN272-350.9
BRMS-18452.8
CA69-256.5
AR660.2
BRMS-30964.0
AZ1764.5
BRMS-22167.8
BRMS-01375.0
BRMS-01480.5
BRMS-22682.7
AR2084.3

BN84102.9

114.6

BRMS-261120.1

BRMS-127129.8
BRMS-108130.3

WC68-1

BRMS-1660.0
BRMS-0342.2
BRMS-2402.8
BRMS-1968.2
BRMS-0619.3
OPW11-2 WB06-316.1
WB06-221.7
OPB06-124.7
BN4030.3
BN138-237.1
BRMS-12839.3
WG50-2 BRMS-242
BRMS-233 BRMS-057
BRMS-091 BRMS-163
BRMS-232

40.9

BN15244.7
UBC7952.7
OPA10-156.7

59.9
WA51-167.8
AR7-173.3
UBC103-275.7

OPW03-1

AR330.0
UBC89-25.1
WG62-1 BRMS-1296.1
WF69-26.5
OPAB09-46.9
AZ1 BRMS-327
WF64-3 OPAB09-37.3

UBC79-48.6
BN4311.1
BRMS-04011.6
BRMS-02313.8
BRMS-01815.4
BRMS-29618.9
BRMS-00523.0
BN5135.7
WB06-148.4
BRMS-15250.8
BRMS-15153.0
CA51-260.4
BN233-265.0
BRMS-03669.9
CA1072.6
BRMS-29876.6
BN233-280.9
AZ584.7

87.2
AZ1092.5
BN119101.5

BRMS-324

BN139ET0.0
BRMS-1546.1
BRMS-12011.0
OPW01-213.0
AR1018.3
BRMS-14421.6
BRMS-229 BRMS-31923.8

BRMS-079 WF64-133.5
BRMS-05135.1
BN10737.3

WF26-250.5
54.2

BRMS-24756.9

BN19065.7

BRMS-06073.0
BRMS-017-373.7

BN118-1

BRMS-1760.0
BN135-21.6
AR193.2
OPAB03-14.2
BRMS-12412.3
WA45-120.5
BRMS-20630.2
BRMS-15834.6
BN31-1-236.8
WG42-240.4
BN14247.7
BN30859.5
BRMS-05873.5
BRMS-32281.3
BN261-186.8
AR287.3
AR888.9
AZ1891.6
BRMS-04392.1
BN138-195.4
BN29899.2
CA65-2101.7
BRMS-303106.3
BRMS-071108.1
BRMS-106109.2
BRMS-269111.9
BN161D115.7
UBC54118.2
BN118-2-2121.9
BN305124.6

126.2
BRMS-330130.6
BRMS-218137.3
BN268-2140.0
BRMS-008141.1
AR16141.7

BN118-1

BRMS-1760.0
BN135-21.6
AR193.2
OPAB03-14.2
BRMS-12412.3
WA45-120.5
BRMS-20630.2
BRMS-15834.6
BN31-1-236.8
WG42-240.4
BN14247.7
BN30859.5
BRMS-05873.5
BRMS-32281.3
BN261-186.8
AR287.3
AR888.9
AZ1891.6
BRMS-04392.1
BN138-195.4
BN29899.2
CA65-2101.7
BRMS-303106.3
BRMS-071108.1
BRMS-106109.2
BRMS-269111.9
BN161D115.7
UBC54118.2
BN118-2-2121.9
BN305124.6

126.2
BRMS-330130.6
BRMS-218137.3
BN268-2140.0
BRMS-008141.1
AR16141.7

BN100-1

BRMS-1250.0
BN2884.4
WE24-17.1

BRMS-10115.4
BRMS-02715.9

AR29-127.7
WA51-231.0
BRMS-20141.9
BRMS-25247.4
BRMS-22749.0
WG47-3 BN272-350.9
BRMS-18452.8
CA69-256.5
AR660.2
BRMS-30964.0
AZ1764.5
BRMS-22167.8
BRMS-01375.0
BRMS-01480.5
BRMS-22682.7
AR2084.3

BN84102.9

114.6

BRMS-261120.1

BRMS-127129.8
BRMS-108130.3

BN100-1

BRMS-1250.0
BN2884.4
WE24-17.1

BRMS-10115.4
BRMS-02715.9

AR29-127.7
WA51-231.0
BRMS-20141.9
BRMS-25247.4
BRMS-22749.0
WG47-3 BN272-350.9
BRMS-18452.8
CA69-256.5
AR660.2
BRMS-30964.0
AZ1764.5
BRMS-22167.8
BRMS-01375.0
BRMS-01480.5
BRMS-22682.7
AR2084.3

BN84102.9

114.6

BRMS-261120.1

BRMS-127129.8
BRMS-108130.3

WC68-1

BRMS-1660.0
BRMS-0342.2
BRMS-2402.8
BRMS-1968.2
BRMS-0619.3
OPW11-2 WB06-316.1
WB06-221.7
OPB06-124.7
BN4030.3
BN138-237.1
BRMS-12839.3
WG50-2 BRMS-242
BRMS-233 BRMS-057
BRMS-091 BRMS-163
BRMS-232

40.9

BN15244.7
UBC7952.7
OPA10-156.7

59.9
WA51-167.8
AR7-173.3
UBC103-275.7

WC68-1

BRMS-1660.0
BRMS-0342.2
BRMS-2402.8
BRMS-1968.2
BRMS-0619.3
OPW11-2 WB06-316.1
WB06-221.7
OPB06-124.7
BN4030.3
BN138-237.1
BRMS-12839.3
WG50-2 BRMS-242
BRMS-233 BRMS-057
BRMS-091 BRMS-163
BRMS-232

40.9

BN15244.7
UBC7952.7
OPA10-156.7

59.9
WA51-167.8
AR7-173.3
UBC103-275.7

OPW03-1

AR330.0
UBC89-25.1
WG62-1 BRMS-1296.1
WF69-26.5
OPAB09-46.9
AZ1 BRMS-327
WF64-3 OPAB09-37.3

UBC79-48.6
BN4311.1
BRMS-04011.6
BRMS-02313.8
BRMS-01815.4
BRMS-29618.9
BRMS-00523.0
BN5135.7
WB06-148.4
BRMS-15250.8
BRMS-15153.0
CA51-260.4
BN233-265.0
BRMS-03669.9
CA1072.6
BRMS-29876.6
BN233-280.9
AZ584.7

87.2
AZ1092.5
BN119101.5

OPW03-1

AR330.0
UBC89-25.1
WG62-1 BRMS-1296.1
WF69-26.5
OPAB09-46.9
AZ1 BRMS-327
WF64-3 OPAB09-37.3

UBC79-48.6
BN4311.1
BRMS-04011.6
BRMS-02313.8
BRMS-01815.4
BRMS-29618.9
BRMS-00523.0
BN5135.7
WB06-148.4
BRMS-15250.8
BRMS-15153.0
CA51-260.4
BN233-265.0
BRMS-03669.9
CA1072.6
BRMS-29876.6
BN233-280.9
AZ584.7

87.2
AZ1092.5
BN119101.5

BRMS-324

BN139ET0.0
BRMS-1546.1
BRMS-12011.0
OPW01-213.0
AR1018.3
BRMS-14421.6
BRMS-229 BRMS-31923.8

BRMS-079 WF64-133.5
BRMS-05135.1
BN10737.3

WF26-250.5
54.2

BRMS-24756.9

BN19065.7

BRMS-06073.0
BRMS-017-373.7

BRMS-324

BN139ET0.0
BRMS-1546.1
BRMS-12011.0
OPW01-213.0
AR1018.3
BRMS-14421.6
BRMS-229 BRMS-31923.8

BRMS-079 WF64-133.5
BRMS-05135.1
BN10737.3

WF26-250.5
54.2

BRMS-24756.9

BN19065.7

BRMS-06073.0
BRMS-017-373.7

37.5

BN19Hbb0.0
BN625.4
WG61-113.6
AR7-215.7
BRMS-17516.8
BRMS-317 BN31-1-120.0
BRMS-30720.6
AZ1231.4
BRMS-28732.6
BN26233.4
AZ334.2
WE22-1
BRMS-33939.1
BRMS-09939.7
BN27340.8
BRMS-24541.9
BRMS-15544.1
BRMS-10051.9
BRMS-09654.1
WE32-1 BRMS-056
AZH8

56.2

BRMS-0700.0
AZ61.1
BRMS-0334.9
BRMS-3426.5
RA1275-28.6
BRMS-21712.0
OPAB03-212.2
WB32-112.4
OPE12-1 RA1275A
BN159

12.6

BRMS-173 BRMS-29713.1
BRMS-08814.7
BRMS-17019.1
BRMS-09322.3
BRMS-097 BRMS-24625.5
WE31-228.0
BN13334.5
BN272-138.7
WG61-3 BN25442.9
AR29-254.5
BRMS-18560.6
BN58-264.3
BN15365.2
BRMS-198 BRMS-00666.1

BRMS-228

AZH30.0
BRMS-2151.1
BN118-2-17.1
BN2909.8
BN319-2 BN31512.0
WG27-113.3
AZ14-221.1
UBC73-327.4
BN8231.3
AZ1332.4
BRMS-08235.3
BN100-241.2
BRMS-090 BRMS-332
BRMS-315

42.3

CA90-245.0
BN2046.1
BRMS-02660.8

OPW01-165.2
WF44-166.5
RA1275-169.1
OPA10-370.8
AR11D71.7

BN103

BN58-10.0
WG42-33.8
BRMS-0216.1
BRMS-186 UBC73-26.6
WA31-27.3
WE63-18.7
BRMS-0859.4
AZ14-112.5
BN319-119.8
AZD122.5
RA1255-425.3
BN19-128.1
WC10-133.9
AR1338.9

49.8
BRMS-062 BRMS-24451.4
BRMS-01956.9
CA90-158.3
BN268-164.2

WF25-2

BRMS-1050.0
BRMS-0543.3
WF69-35.4
AR407.8
WG61-29.1
BN2669.6
BRMS-00110.1
BN10517.9

20.7
BRMS-27623.5

37.5

BN19Hbb0.0
BN625.4
WG61-113.6
AR7-215.7
BRMS-17516.8
BRMS-317 BN31-1-120.0
BRMS-30720.6
AZ1231.4
BRMS-28732.6
BN26233.4
AZ334.2
WE22-1
BRMS-33939.1
BRMS-09939.7
BN27340.8
BRMS-24541.9
BRMS-15544.1
BRMS-10051.9
BRMS-09654.1
WE32-1 BRMS-056
AZH8

56.2

37.5

BN19Hbb0.0
BN625.4
WG61-113.6
AR7-215.7
BRMS-17516.8
BRMS-317 BN31-1-120.0
BRMS-30720.6
AZ1231.4
BRMS-28732.6
BN26233.4
AZ334.2
WE22-1
BRMS-33939.1
BRMS-09939.7
BN27340.8
BRMS-24541.9
BRMS-15544.1
BRMS-10051.9
BRMS-09654.1
WE32-1 BRMS-056
AZH8

56.2

BRMS-0700.0
AZ61.1
BRMS-0334.9
BRMS-3426.5
RA1275-28.6
BRMS-21712.0
OPAB03-212.2
WB32-112.4
OPE12-1 RA1275A
BN159

12.6

BRMS-173 BRMS-29713.1
BRMS-08814.7
BRMS-17019.1
BRMS-09322.3
BRMS-097 BRMS-24625.5
WE31-228.0
BN13334.5
BN272-138.7
WG61-3 BN25442.9
AR29-254.5
BRMS-18560.6
BN58-264.3
BN15365.2
BRMS-198 BRMS-00666.1

BRMS-0700.0
AZ61.1
BRMS-0334.9
BRMS-3426.5
RA1275-28.6
BRMS-21712.0
OPAB03-212.2
WB32-112.4
OPE12-1 RA1275A
BN159

12.6

BRMS-173 BRMS-29713.1
BRMS-08814.7
BRMS-17019.1
BRMS-09322.3
BRMS-097 BRMS-24625.5
WE31-228.0
BN13334.5
BN272-138.7
WG61-3 BN25442.9
AR29-254.5
BRMS-18560.6
BN58-264.3
BN15365.2
BRMS-198 BRMS-00666.1

BRMS-228

AZH30.0
BRMS-2151.1
BN118-2-17.1
BN2909.8
BN319-2 BN31512.0
WG27-113.3
AZ14-221.1
UBC73-327.4
BN8231.3
AZ1332.4
BRMS-08235.3
BN100-241.2
BRMS-090 BRMS-332
BRMS-315

42.3

CA90-245.0
BN2046.1
BRMS-02660.8

OPW01-165.2
WF44-166.5
RA1275-169.1
OPA10-370.8
AR11D71.7

BRMS-228

AZH30.0
BRMS-2151.1
BN118-2-17.1
BN2909.8
BN319-2 BN31512.0
WG27-113.3
AZ14-221.1
UBC73-327.4
BN8231.3
AZ1332.4
BRMS-08235.3
BN100-241.2
BRMS-090 BRMS-332
BRMS-315

42.3

CA90-245.0
BN2046.1
BRMS-02660.8

OPW01-165.2
WF44-166.5
RA1275-169.1
OPA10-370.8
AR11D71.7

BN103

BN58-10.0
WG42-33.8
BRMS-0216.1
BRMS-186 UBC73-26.6
WA31-27.3
WE63-18.7
BRMS-0859.4
AZ14-112.5
BN319-119.8
AZD122.5
RA1255-425.3
BN19-128.1
WC10-133.9
AR1338.9

49.8
BRMS-062 BRMS-24451.4
BRMS-01956.9
CA90-158.3
BN268-164.2

BN103

BN58-10.0
WG42-33.8
BRMS-0216.1
BRMS-186 UBC73-26.6
WA31-27.3
WE63-18.7
BRMS-0859.4
AZ14-112.5
BN319-119.8
AZD122.5
RA1255-425.3
BN19-128.1
WC10-133.9
AR1338.9

49.8
BRMS-062 BRMS-24451.4
BRMS-01956.9
CA90-158.3
BN268-164.2

WF25-2

BRMS-1050.0
BRMS-0543.3
WF69-35.4
AR407.8
WG61-29.1
BN2669.6
BRMS-00110.1
BN10517.9

20.7
BRMS-27623.5
WF25-2

BRMS-1050.0
BRMS-0543.3
WF69-35.4
AR407.8
WG61-29.1
BN2669.6
BRMS-00110.1
BN10517.9

20.7
BRMS-27623.5
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