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ooooODOoOOO0oO0ooooODbOO0O0o0O0ooboDbO 4300000000000 000DODOO0OOOODODOODO
O0o00Db4400000000000000000O0O0O0O0O00O0O0DD 4400000000D0000000O
0000000000000 000000000000D0O0O00000000000DDOday,edgeleaf, flower
ooooooboooooooooon

000D 4400000000D00COCO00O00O0OOODOOOOOO0OOOOOODOOODDDOOCL 36
OO00OO0O0O0O0OO0OOOoOOoOoOoooe0DODOOOD 200 breedflowerd 0000000 2000000000
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0430000000000 @OOOOO)

o000 | booboopooooboboi1ibbooooboogoon
uboo |obobooooboooon

0440000000000 @O0OO0O0O)

agooon aoo gooogo
mField_daylight day gdooooobbboooooooobo 0.1286
mEdge_keep_calorie edge d0o00o0ooooooooooooooooooo 2.0
mLeaf _keep_calorie leaf 00000oO0o0o0oU00oO0o0o0ooooooooooo 1.0
mFlower_keep_calorie | flower | O00O0O000OD0O0O0O0OOOOOOOOOOOOOO 0.01

gooooooooooodoooooopooobooDpOoOoboOoDOObOOoO00OooobooDobobDoOoOoOoo
U0400000000000000DO0 45000000000 000DOD0O0DOODOODOOODOODAO

045 00000000000

0ooo 0ooo
36 | 1026+6283xedge+16.00x leaf <1000
60 2237+ 4470 x edge+ 1088x | eaf

+3072x flower — (3.878x 10%) x day < 1000

oooooooOooooooOoooooooODboO0o0oDOObOO0OoO0oDO0OO0oOoooOObOOnO 1000000
go0oO000O0oOoU0O0OooUoUooooooooooOoD 200000000 dayOOOOOOCOODRODOOO
coeo0Od0DOOO0ODOOOO0ODOOOUOUODOOOODOBOIODOOOOIODDOODOODOOOOODO

40000000000000000000000OD0O0000 dey00000O0ODOODOOOOOday0OOO
OO0O0O000O0Oo012860 000 40000000DOCDO

day = 0.10,0.12,0.14,0.16

good

0000000000000 day=0.100000000 edge=2.0,leaf =1.00000 60000000000
00000 flower 000000000 flower <0.215000000000000000000 flower =0.01
000400000

flower = 0.01,0.08,0.15,0.22

good
OO0 edgeleaf 000000 O0O0OOOODOODODODOOODODODOD 400000
oO000oOo0o00ooOo0oooo00oobo0o0b 40000000 460000000

oO0oo00oO0o0ooO0O0O0DbD 4000016000000000000000O0OO0ODOODO 470000DO
OO00000@EOOOCO0O0OO0 No.lO dayO 1000000No.lOQDOOOODODDOOOOODCOO day
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04600000000

day | edge | leaf | flower
0100 | 0.120| 0.50| 0.25| 0.01
0200 | 0212 1.0 | 0.50| 0.08
0300 |024| 15 | 0.75| 0.15
0400 | 016 20 | 1.0 0.22

00 1000000 day=0.10000000000)000 4700000 160000000D0DDOCOO

0470000000000

leaf | flower

o
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<
«Q

[}

=Y

No.01
No.02
No.03
No.04
No.05
No.06
No.07
No.08
No.09
No.10
No.11
No.12
No.13
No.14
No.15
No.16

IR WWIWIWININININIFP[FP[FP|PF
ArIWINIFP|ARWOINRP|IRPRWOWIN|IRPIRARWIN|PF
RPIN(W|IAINPRP|IRPRW WAL INPPWIDN
WP INPFPINWIARNPIARIWPAPR WOWINPF

0000000000000 4000 400000000000000 200000000000 (OO
(day,edge),(day, flower) OO DO OO)000

(1,1),(1,2),(1,3),(1,4),(2,1),(2,2),...,(4,3),(4,4)

oooo0olooooooooooooo0oooooDOobooOoooobbO 4700000O0DDODOOOOOO
goooboooobooboooooo

000000000 470000000000 0000O0DO000OODOOOO16O00000000O0000OA03
looo00 00000000000 4800000000000000O0O0OOI00QO0O0O00000000OO
000000000000000000000000000000000000000000000O00000d
do0o0do0o0dDo0odoDo0Do0oDodDodDoooDodoDoOooDoOooDoOOooDoOoooOOoooDOo1lenn
000000o0oo0oooooooDoooD 41100000000000000(C 4110000000000
O 0O genenum.logd aveturn.logd 16000 0000000000000 OO0OOOCOOO0O)
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048000000000

seednum.log | OOOOO (ODOO)
genenum.log | 00000 (DODODOODOD)
aveeva.log opoooo

avesize.log opooooooooo
aveturn.log opoooooog(@o)
peredgellog | 0000000000 OOOO
perleaf.log goooooooooogooo
perflowerlog| OODOOO0OOOOOOOOOO
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OO00le000000000O0DOOOO0ODOOCOO0O0O0DOOO0OD 400000000 300000DOO

000000 genenum.log0 00000 (0000000000 OO)OO

genenum.log = 7434
+ 7718x (day—0.13)
—  (1.468x 10% x [(day — 0.13)2—0.0009

+ (3531x 10° x [(day— 0.13)3— 0.00082x (day — 0.13)]

— 4155 x (edge— 1.25)
+ 3870 x [(edge— 1.25)2—0.3125
— 4800
— 59.80x (leaf —0.625)
— 3760 x [(leaf —0.625%—0.07813
— 5227x]|
— 9493 x (
(

— 9234x|

(
(
lower —0.115)

f
flower —0.1152—0.006125

+ (2.143x 10°) x [(flower —0.115—0.01005x ( flower — 0.115)]

(
(edge— 1.25)°— 0.5125x (edge — 1.25)]
|

leaf —0.625)° —0.1281x (leaf — 0.625)]

gboooboboobboboobooboobobbobbobobobooboobooboobooban

genenum.log = 7434
+ 7718x (day—0.13)
— 4155x (edge— 1.25)

+ 387.0x [(edge— 1.252—0.3125

+ 4283 (96.54%)

oooo0oooOoO0oooooooooobooOoooDOOooOooooOb 1600000 DbOOOOOODObOOOO
oboobobooooboooooooboobooo 0000 —0O0OO0OOO0O0OO0OO0 +00D0OOOO0ODOODOO
0000000000000 DOO0O00ODO00O0 5% 0O0000000000000009%%000000
goboobooooooboobboobooboooooooobooobbooobooooobooobooobooOooonn

09%% 0000000000
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oooooo300ooooooooooooo0oooooooooooUoooOooOooooooDoboboo
gbooobooboobooboobobooboobobooboboboboobooooboobobboboonon
goboooboobooboooooboooooooboooboooboooboobooOoobbooooOooonn

ooo
Oo00o0D00O 480000000 400000000 300000D0O000DOO0O0OOODODOOO

seed num.log:: OODOOO (ODODO)

seednum.log = 2193
+ (1.596x 10%) x (day—0.13)
— 1259x (edge— 1.25)
+ 1554x [(edge— 1.25)2—0.3125
+ 9867 (97.85%)

genenum.og:: 00000 (ODODODDODO)

genenum.log = 7434
+ 7718x (day—0.13)
4155 x (edge— 1.25)
+ 3870 x [(edge— 1.25)—0.3125
+ 4283 (9654%)

aveevalog:: 00O OO

aveeva.log = 8.368

17.34x (day — 0.13)

1.558x [(edge— 1.25)% - 0.3125
1.820x (leaf — 0.625)

1.824 (99.41%)

o+ o+ +

avesizelog:: 0000000 0OOO

avesize.log = 68.26
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4+ (3.129% 10°) x [(day — 0.13)3— 0.00082x (day — 0.13)]
— 2710 x [(flower —0.1152—0.006125
+ 6430 (99.89%)

aveturnlog:: DOOOODOOO (QOOO)

aveturn.log = 84.18
+ 1090 x (day —0.13)
— 4.349x (edge— 1.25)
— 21.26x [(edge— 1.25)3— 0.5125x (edge — 1.25)]
— 1789 x [(leaf —0.625)°— 0.1281x (leaf — 0.625)]
+ 8946 (99.86%)

peredgelog:: 00000000 ODOOOOO

peredge.log = 33.96
+ 7.821x (edge—1.25)
— 4346 (flower —0.115)
+ 1540 (97.55%)

perleaflog:: 00000000 OOOOOO

perleaflog = 26.41
— 2270x (day—0.13)
+ 2647x (leaf —0.625)
+ 2162 (9292%)

per flowerlog:: 000000000 OOOOO

perflower.log = 39.63
+ 1155x (day—0.13)
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8.212x (edge— 1.25)

+ 1286 [(edge—1.25)>—0.3125
21.33x (leaf —0.625)

+ 1069 (99.14%)

oo000o0ooooooooooOoOoooooooOoO0O0 (0 49000000000 0ODODOOOOOODO
oo0oo0ooOo00ooOo0o0o0oooo0OooooO0oooooOoOooDD 4100000

0490000000000

goodo oooooo
day 0.1286
edge 2.0
leaf 1.0

flower 0.01

04i10.000000000000000DO00DOODOOOODODOOODODOOODOOOOOO

goooooooo goooooon goooooon goooooon
seednum.log 1779 627.4 1614 2601
genenum.log 422 89.13 517.5 945.8
aveeva.log 7.696 7.584 9.408 11.23
avesize.log 64.48 60.86 67.29 73.72
aveturn.log 75.59 70.18 79.12 88.07
per.edge.log 36.50 28.99 44.39 59.79
per_leaf.log 32.30 15.04 36.66 58.28
per_flower.log 31.19 17.83 28.52 39.20

0000000 O0O0OoOooooooooooO0Ogenenum.logl 0000000000 OOOOOOCOCOO

genenum.log = 7434
+ 7718x (day—0.13)
— 4155 x (edge— 1.25)
+ 387.0x [(edge— 1.25)2—0.3125
+ 4283
= 7434
+ 7718x (0.1286—0.13)
4155 x (2.0—1.25)
+ 3870x[(2.0—1.252-0.3125
+ 4283
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5175 + 4283
8913 JOOOOOOO
5175 00OO0OOOODOO
9458 OOOOOOOO

O 4100000000000 000O0O000O0DOOOO0OOOO0ODOOOOOODOO0OODOOOODOO
oooooooodooooooOooo0ooobooO0bobO 400000000 3000000 0DODDODOOOOOO
gboboobooboobooboobooboobooboobo

goboooooooooobooooboooooooobooooooooooooooooooboooon
gbooboboooooboooobooboooobobooboobooooonog

000000000000 00000000000000000000000000 genenum.logd
aveturn.log0 0000 4110 00000000000 411000000000000 NoOO 4700000

0411:16000000000000000 genenum.log,aveturn.logd OO0

genenum.log | aveturn.log
No.01 916 84.67
No.02 683 77.78
No.03 234 87.46
No.04 157 78.93
No.05 1157 85.35
No.06 443 76.18
No.07 599 79.12
No.08 5901 82.99
No.09 1192 90.69
No.10 610 85.33
No.11 864 88.26
No.12 538 78.59
No.13 1414 94.21
No.14 1050 90.24
No.15 690 85.11
No.16 756 81.93

ocooooooboooooooooooo 300ooooooboooobooboobooobOoooooOoooDobooo
goOoOoOoOoOoOoOoOoOoOoOOO genenumlogdDO0O0O0COQOQOQOOOOOOOOOOOOOOOOOOOd
ooo

43 0000000 OOO0OODbOOOoOoobood

gbbooboboooooboooobobooobobooooboooboooooo

gbobooboboboboboboboboboboboboobobobobobooobobobobobo



040 0OO0O0OO0OOOOOODOODOOOODODOO 61

gboooooobooboobobobobooboobobobobobooooobobobobooboobon
gboooboobooboobooboobooboobooboooo

Oo000DbO0O000DO0O000ooOo0oO0 200000000000

1. genenum.logC 00O 0O, 000000)0000

2. aveturnlog0 00 0000O0O,0000)0000

goboooboooboooooobooboooooboooboooboooboobooOoobooobooOooonn
goooboobooboboboboboobobobobobooobooboboboooobobobobobon
goboooboooboobobooobboooboooboooboobboooboobbooobobod
ooo

0000000000 genenum.logh 400 0000000000000O0O0O0O0OOOOOOOOOO0O00O

genenum.log = 7434
+ 7718x (day—0.13)
4155 x (edge— 1.25)
387.0 x [(edge— 1.25)?—0.312§
4283 (96.54%)

o

o000 40000000000D0O0O0 10000000D 4000000000D0O0OOODOODOO
oooopoooo0oo0OooD 412000000000D00 4120000 —— 000OO0ODODDOOOCODO

0 4.12:genenum.log0 000000 OOOO

gooooo ooo ood
day 0.16 0.10 0.16
edge 0.5 0.5 2.0
leaf —_— 0.25 1.0
flower e 0.01 0.22

genenum.log0 0000000000000 O0OOOO

OO0O00O0000000 aveturnlogd 400000000000000000O0O0OO0OOOOOOOO0OO0O

aveturn.log = 84.18
+ 1090 x (day—0.13)
—  4.349x (edge— 1.25)
— 2126x [(edge— 1.25)%—0.5125x (edge — 1.25)]
— 17895x [(leaf —0.625)°—0.1281x (leaf — 0.625)]
+ 8946 (99.86%)
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0 4.13: aveturnlogD 0000000000

gooooo (ooo jooo
day 0.16 0.10 0.16
edge 0.5 0.5 2.0
leaf 0.8317 0.25 1.0
flower e 0.01 0.22

gooo400000000D0000010D0O00000DD 40000000000 DDOOOOOOODOOO
0000000000 44300000000000 4430000 —— OD0O00OC0OOOCDOOOCOaveturn.log
gbooobooooooboooooaoo

041200 4130 000000000000 41400000000000000flower0000ooogod
gboooboboooooboooobooboooobobooooboboooooboooboOobonbn

0 4.14: genenum.log,aveturn.log0 0 0 000000000000 OOO

000000000 |00o0o (o0oo
day 0.16 0.10 0.16
edge 0.5 0.5 2.0
leaf 0.8317 0.25 1.0
flower | 0.01Q000ODODO) 0.01 0.22

0 4140000000000 4.150000000 genenum.logd aveturn.log0 OO0 O O0O0O0OO0O0OOOO
ocooooogo

0 4.15:00000 genenum.log,aveturn.log 000000 OO

genenum.log | aveturn.log
oooooooo 954.9 85.72
oooooooo 1383 94.67
gooooooo 1812 103.6

00000 41500000000000000000DOOOO00O0ODOOOO0OODO 414000000
0000010000000000000000010000000000000 genenum.logh aveturn.logd O O
oooOoOo0o0o0O0O0 4160000

0 4160000000000000O0O00O0ODOOOOODOO0ODOODOOOODODOOODODOOODOO
ocooooooooooooOoooooObo0ooooooooooooo10000O0DObObO0OOoDOOoDbDbOOOo
gbooobobooooboooooogoobooaon
1222
90.25

+1061
+3.378

genenum.log = (98.69%)

(99.75%)

aveturn.log =
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0 4.16: genenum.og,aveurnlog0 000000000000 O0OOCO0OOOOOODOOOOOOOOOOO
genenum.log,aveturn.log 0 0 O

genenum.log | aveturn.log
No.01 1447 87.04
No.02 964 85.10
No.03 1175 92.77
No.04 1146 90.51
No.05 1161 90.20
No.06 1398 92.27
No.07 1334 88.02
No.08 1174 89.22
No.09 1248 100.9
No.10 1171 86.48

ogoooo0o0ogooooooooooooo0goooDoo0oooDoOL00OO0g 4Ay0ooo0O 417

0 4.17: genenum.log,aveturn.log0 0000000000 DODODOODODOOOOOOOOOOOOOOOOOO

goo |ooboo (ooo

genenum.log (QO0O) 954.9 1383 1812
genenum.log OO0OOOOOOOOOOODO) 1116 1222 1328
aveturn.log @ono) 85.72| 94.67| 103.6

aveturn.log QO0O0oO00oO0oooooooon) 86.87| 90.25| 93.63

gboboboooooboobooboboboboboboooobobooobobobobobobbon
gooobooobooboobooboobobboobobobooboobooboobooboobobo

goooooboobooooboobbooboooboobooboo 41100000000 000 417000
goboooboboooooooooboooobooooobooboobD 411000000 470D 00D0O0ODOODO
O00000000oooooooO0O0O0O (B 4110 No9O NoW3)UOOoOoooooooooooooO
gbobobobobobobooboboobooboooobooooooooooooboboboboOobobo
gooooOoOooDOoOoOoOoOO (414)0000000000000000O00O0O0O0O0OODOODOOOOOO
goo

gbobobooooboobobobobooboboboboboooboboboboboooboboboon
gbobooboooobooboboooboboboboboobooboboboboooooobooobon
boboobooooooboooobobooobobooooboooooboOooboooon

000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000 4.180000000
04180000000000000000000 (day)0000000000000000000000000
(edge 00D DODDOOOOOOOOO0

goboobooooooboobobooboooooooboobooooboo0ooboOooboooooooon
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0 4.18:genenum.logd 000000 OOOO

gooooo (ooo jooo
day 0.16 0.10 0.16
edge 0.5 0.5 2.0
leaf —_— 0.25 1.0
flower e 0.01 0.22
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oooo000000000000000000D0D0D0D(@CUoOD)ODODOoDODODOODODOOOOODODODODODOO

bobooboboooooboooobooboooobooooooon
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44 O0O000doooood

oobooboooobooooooooboooboooboooooooobooobooooOooobooooooon
oboooboooobooboooobobooobon

000000000000 000000000000000000000000 breedflower0 000000
00000000000 (@o 3.80) 000000000 breedflower0 000000000000 OOOOO
0000000000000 mGenevectorVariation, mGene_sizeVariation, mGene_operatorVariation 0 0 0O O O
0000000000000000000000000000000000000000000DODO0O000d
do000dodo 3000000000000 o0oodoooDooooooDooooooon

o000 340000oo00dgopooooooo0ogooDoo0 41900000 gooo

0419.0000000000000000000

gooooa gooooao gooo

mGene_vectorVariation 0.02 | geneseparatéel D O 00 OO0 0OO0OO0OOOOOO
mGene_sizeVariation 002| 100000000D0OOOOODOO
mGene_operatorVariation 005 l00000O0OoO0OOoOoOOoOO

000000000 mutationD0OOO0O0OO0OO0300000000000000000O0O0O

mGene_vectorVariation = mutation
mGene_sizeVariation = mutation
mGene_operatorVariation = 2.5x mutation

000000000 30000000000000000 mutationD 000000000000 O0OOOmutation
gooooOoOoOoOoOoOO0OO0OO0OOOOOOOOOO0O0 metationODOOOOQOOOOOOOOOOOOOOOO

Oo0ooOooooooood mueation0 000000000000 O0300000000O0O0O0OCCOCOLOO
0000000000000 00000000 day,edgeleaf,flower 00000000000 OCOOOOOO
gbooobobooooboooooobooooboboonoo

OO0O000 mutationO0O0O0O0O 4190000000000000 0020000000

mutation = 0.001 0.002 0.004
0.01, 0.02, 0.04,
01, 02, 04

Oo0O0oooooooooOoOooooooooooOo muation0 00 O000O0OOOOOOOOCCOOO10000
O0000000O0Oo000o0oooo0oO0O0Omutation=0.020 0000000000000 410000
gboboobooooobobobobobobobobobobobobooboboboboobobon
gbooobooboobooboobooobooboobooboooobooboo

oo 00O OOOOOUOOUIOOO(@OO)DODOOOOODODOOOOOOO0O0OOOOO mutationd O
0000000000000 0Db0O000 4340000 DO0000DOOO000QQOOOO0O0ODOODOOOO
O(@OD0)0D0O0000000O0000000 geneseed 00 0O0O0OOOOOO
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. T . . . . . . T .
mutation-the ratio of gene to s — seed_num.log
gene_num.log

the ratio of gene to seed
seed , geen number

PR §
¥ Wb du R A
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0.001 0.01 0.1 1 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

mutaiotn turn number
0O 4.34:gene/seed 0 mutationO OO0 O 0 4.35:mutation=0.0020 0 00 gened seed 00O 0O
0o
1200 T T T 1400 T T T
seed_num.log seed_num.log
gene_num.log gene_num.log
1000 | 1200 - 7 m“{f i
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- ~ 1000 | T
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E 2 800 #
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0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
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O 4.36: mutation=0.020 000 gened seed 000 O 4.37: mutation=020000 gened seed OO 0O
oo oo

04340 000000000 mutation00000 gened seed D0DDODOO0ODODOOOOMutation0DOOODO
gene0 00000000 DOODOOOODODOODOODOODOMUtation0 0000000000000 O0OOOOO
goooOoOoOoOoOoOOOOOOO0OO0OOODOO0OO0O0O0OOOOOOOOOUODOO MmuationODOOCOO
gobooobgooboboobbooboooboobobooboooboooboobboobobooobd
O0000O0O0O0O0O0ODODOD0OD 435,436,430 00000 3000000000 mutation=0.002 0.02, 0.2
0000 gened seed 00000000 COOOODOOO0OOOO0OmMutationd 1000000 geneD seed
000000000 0oooO0O0Omutationd 0000000 gened seed 0000000 OODODOODOCOO
gbooobooooood

oO000Ooo0oOO0o0OooOoO00oOooO00oOOO00OoOobDUObODO 43800100000 000000O0DDOO
0000000000000 (maxgene) D0OOOOD0OO (seed) 00000000 Mutationd 00000000
0000000000000 043800000000 0mutationd 0000000000000 O0O0OOOO
O0Omutation0 00000000000 00000000000000000O0 4.39,4.40,440000000
00000000 4.39,4.40,4.410 0 Omutaion=0.002 0.02 0.20 0000 100000 000000000 (O
gooooO0OoOOO0O0)00o0ooooooooooooOoOoOoOoOoOoOoO0OODODODOOOOOOOOOd
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0 4.40:mutation=0.020 000000000000 O 441:mutation=0200000000000000
goooooobo gooooboo

00000 O0O00U000oooooooooooOOO0O0ODOO0OO00d 4.39,4.40,4.410 000 mutation O
gooOooOoOoOoOoOoO00O0Omutation0 0000000000 O0O0OOOOOO

gopilo00000000000C0OOOODODDOO mutation0 0000000000000 44200000
44200 mutation0 0 0 0000000000000 mutation00000000OOCOQOOOOODOODOODOO
00000000000 44300000000 443000000 mutation=0.002 0.02, 020000 OOO
gbooobobooooobooboooogoobooan

mutation0 0 0000000000000 0O0O0O0OO00O0O000000000DO0ODODOOOOODOO0OO
gboboboooobooobpoooboobooboboboboboooboobobobobooboobon
O0000O0OoooOo0o0oOO0O0U00oooooooooo0o0o0dOmueationD 000000 O0COOOO
gboooboboooooboboooboobooooboboooobobooooobOoooOobonbn

OO0 mutationO0OOO0OO0OO0O0O0OO0O0OO0O00OO0O0OO0O0O0O0O0OOOODODOOODOODODOODOOOOOOO
gboboooboobobobobobobobobobobooobooboboboooobobobobobon
O000000oOooO0O000ooo0ooo0oo0ooooOo0oooooooOoOoOooooO0Omutationd 00O
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