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11.113-6    11.57-1    10.126-3     11.157-1    11.55-4                 11.181-2                                          11.116-1     10.144-3     10.144-1     10.144-2     10.140-1     11.179-3     11.190-3     11.167-4     10.143-1    11.67-1
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4.9-5            5.99-6        4.41-6       5.106-2    7.148-3    6.132-2          6.111-1          6.110-4    5.149-3                6.102-2          4.1-601    6.202-1    7.144-1    6.106-2          
7.119-1                                  7.114-2         7.135-1    7.208-1                             7.216-1

Unknown31    Unknown29    
Unknown33

7.64-5       6.51-609    5.137-6       4.38-4       5.134-4    5.108-7           7.64-3       4.45-605    5.205-2    5.138-1    5.54-611    6.171-5    Mojave       4.77-2       5.144-3       4.73-2       5.107-2    6.20-605       7.67-2       5.120-9    7.134-1    5.165-1    4.42-607    Benicia           4.2-5             5.97-7       7.67-608    7.148-1    5.194-1    5.197-2    5.206-5    7.1-608       5.97-9       Merced    5.132-1       
4.18-4       5.109-2       5.97-6       6.90-605    5.92-11          5.162-8       4.41-7       5.92-14    5.92-10    5.148-2          5.199-10    5.117-6    5.117-5    6.109-3    5.115-5       5.95-4               6.132-1          3.114-3    7.141-1        3.107-3
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Fendall         Ettersburg 121                                 
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Shimei 2         
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Puget Summer        Serenta                                   
Cigoulette

96.24-604             Vima Tarda                                        Mingxu                            
89.208-12             Everberry

58.108-2                           Mieze Schindler                            
Hawaii4                    Mars

Marshall(Japan)       Hogyoku                
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G7        G8

berreich                                               
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MDUS 5054     Haruyoi         
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Catskill             Tupper            
Eurisko

Red Giant         
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Howard 17               Missionary Washington          
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Downer's
Prolific

Kurum e
49

Ruby Red             Shortcake               US 4127    Fairland                                              Radiance           Early Ozark        Pocomoke
Donner     Tenn Shipper       

NY 316

Unknown87 Verm ilion Canal<2 20th Century Ogallala US 4144 Unknown100 US 3358 Montana Ozark Beauty Unknown54 Unknown42 Unknown53
Merrim ack NC 1065 NC 1053 US 3919 Stream liner 

145.5
2

Oonishi             Suhong    Toyonoka     Hinomine         
Unknown92    Unknown114   Unknown126

Seedling?
?

11.109-3     11.109-2          10.31-602     7.39-601    7.203-1    10.30-1       7.33-1       10.37-604       7.42-2       10.25-601    7.9-601          7.90-606     10.38-601     9.61-608     10.77-601     9.61-606     9.61-602           9.85-2       9.85-601    9.62-1               10.24-2       7.27-1       10.78-603    8.138-3    10.23-1          10.70-611     10.5-602     9.56-608       10.7-3       9.180-1    9.32-605     7.51-602     10.1-604       8.75-1       10.1-603     10.1-609       9.37-1        7.49-3       10.17-2       9.91-1       9.12-606     9.12-605    10.17-1    10.124-2    10.99-1    10.80-605       8.18-5       8.5-601    Petaluma    9.132-3    10.127-1     10.15-605    11.32-2          9.78-603     10.12-610    10.12-605    10.12-2    9.103-2    10.122-6    10.12-3    9.108-4    Fronteras       10.122-3     9.88-602     9.68-602    9.108-2                      10.136-4    9.166-7          10.81-1          11.158-
1          9.171-602    8.131-3    8.129-4    Grenada       7.92-3        8.17-5       8.150-9       9.48-3       9.141-1    10.116-1       9.97-3       9.100-3    10.134-4    Cabrillo         8.132-3              8.114-5    6.204-1    11.180-1    8.138-2    10.82-601    9.154-605    9.154-603     8.13-605    8.123-1    8.124-1    8.128-2    9.20-609     10.137-5       8.43-1        8.43-4           10.87-2    8.137-2    9.16-601     8.37-603          8.137-1    10.169-1          8.182-2    7.120-3           7.43-1                           7.50-601   11.195-3

Sitka hybrid                       
46-4J

Selva x X-11 92012 I          Irvine          
93.375-605    Darlisa

Midway    Ada Herzberg                                                    
US 3763

Unknow
n41

Tenn Beauty Aroma    Robinson    
Deet

Gandy       Parry           
Joe

Marshall              Fendalcino                                              
Royal Sovereign

MDUS 
683

Miner                   Palmyre         Duc de Malakoff         King 
of_the_Earlies         Helgoland       Garteninspektor Koch

Methven Scarlet        Keens Seedling         
Unknown03

Unknown04    Charles
Downing

Bismar
ck

Unknow
n13

Unknown15    Rose
Ettersburg

Unknown10   
Wilson

Unknown11           USDA 253           Jessie          Docteur Morere                         
Unknown36             Unknown38

MDUS 5012    Delmarvel                 Idea                               NYUS 256              Ovation                                               Ciloe                              Latestar             Chambly         Unknown70                      ArKing               Rosie             Viking          Unknown147              Patty                      
Annapolis         EM881        Magic          Eros                 Onda                  Granda               Elkat             MDUS 5199    MDUS 4774               Itasca                        L'Acadie         Joliette

89-064-1          Commander    Mara des Bois        Marrionnet         Cal. 18     Anacapa                                 
Z2 M1       
FV72

144.21         74.3             US 2827    Kaiser Samling        Unknown40    Unknown64    Laxton's Noble       Ruby0       US 3374        43.2           21.9                66.2             7.2                10.21        Oregon 154    US 543        32.63          
86.5           7.9a           86.6                           68.24          32.5             103.22        68.25             144.2           720          134.31          Corvallis

Florida 90  
Fulton

Ananassa
7-80

Unknown12     British 
Queen     Lucida

Lady Thompson          Seedling#1Howard                            
Portia                                                Pickerproof

Cham pion
Everbearing

Coral                                     FL 74-6             Nora        FL 72-368          Unknown157    ProvidenceX          Dover          Pink Panda                   Marajox    Marjolaine              Harvester        Unknown78               FL 73-2006    FL 73-1889           Sophie         Cornwallis              ORUS 1267-236    SJ9616-1         Mesabi             
Addie                 Unknown150    Blomidon        Darsanga       Charm                                          Belle Rouge        Vista               Nurit            Sel.Salvi N.8    BHN 8231                       Pajaro                                 Floridabelle

Whonnock 56.49-1 63.7-101 65.63-601 MDUS 4587 Tufts Maxim 60.19-2 EB18
65.65-601(DN)       Senga Pentagruella MDUS 4258 MDUS 4588 66.96-101 Unknown22

FL 78-1268    Ciflorette        Saint Pierre                    FL 80-456           Unknown118    Marabella          Selene          Unknown186         G19              Cireine          Smadar        Cilady                Unknown172    FL 81-149    FL 81-2465    Darstella                     EMR77         Saaid            Sharon           Unknown146       Shalom       Unknown173    Darselect        Angelina        Serenity            Clea                         Dorit            Cal Giant 2        Talee             Tethis           Millewa            Alinta              Zincal             Tudla           Oso Grande                   Cigaelle          Nonda        Kalang                 Durval                    Evita            Redlands Hope       Tallara          Rosalynne    
Vilanova                Civero           Calypso        Unknown117        Tango          Filon            Maraprime                   A3                      75.121-101                                81.16-604    Miranda    Darflash        83.25-2         Avila            Mindarie         Lincoln          Kabarla               Selva x LCM-19 92009 D       Coogee       Euroka           Selva x Del Norte  92006 D        Bolero          Redlands Joy             A41         85.218-605    Seascape    87.293-210     Darsival

474.2       Northwest       490.9         468.4         611.4        T.  de_Leopold        544.3        Ville de_Paris        35.102-5       470.9        Shasta           403.8                 460.11        Solana          638.45           
F. virginiana g. (DN)    Campbell    37.2-11           370.14                                               WA 157    WA 175

Rockhill Derivative        Unknown09     
Unknown01    59.41-14
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LA 2556          82-12-10    Gerida         Pavana    Nanaimo    ORUS 
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Middlefield       
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FL 95-316 Carm ine FL 99-35 Rubygem 2.57-601 2.79-602 2.83-602 2.71-603 2.73-602 2.16-601 1.76-602 1.68-802 1.46-801 0.59-608 0.58-606 1.6-602 2.44-604 2.68-605 1.57-604 3.48-601 2.68-608 1.80-602 3.72-604 3.13-607 2.132-6 1.14-603 2.65-602 1.57-601 2.75-604 1.54-601 1.43-601 1.53-602 2.43-607 3.28-607 1.52-602 1.24-602 3.28-605 0.71-607 2.74-609 3.1-606 3.16-601 1.118-1 1.61-602 1.86-2 0.82-3 1.136-1 1.141-2 1.118-2 1.134-10 2.144-3 2.134-3 1.134-1 1.132-4 2.16-101 3.75-601 0.18-601 1.30-603 3.49-602 3.65-601 1.203-6 2.156-3 3.92-6 1.134-3 1.89-3 2.139-5 2.143-3 1.111-4 3.111-5 Palom ar                                           San Andreas
2.130-1 2.93-6 2.95-4 3.97-1 0.139-3 Monterey 1.187-6 0.57-613 2.136-3 1.158-1 1.138-1 3.132-3 3.92-8 0.159-1 3.71-605 3.163-1 2.229-1 6.228-1 6.234-1 6.232-1 1.150-1 6.217-1 6.228-2 6.217-2 6.222-1 6.222-2 6.218-1 6.218-2 3.102-2 6.223-2 6.223-1 3.104-5 2.103-2 0.59-606 2.156-2 3.129-2 3.149-8 2.230-1 3.195-8 2.104-3 3.203-3 Portola 3.163-9 2.164-2 3.103-5 3.148-8 3.172-
4
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Konig.von.Sachsen          US 367     Dorsett
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Mimek       4497/72                    Tangi        General de_Castelnau       Madame Raymond_Poincare          Rebecca                              Chief Bemidjii                                           Red Cross                           Arena                Cartuno               Carttres                              Evie-2                         
90.230-3     90.230-5                       Sara                                                 Miyoshi                                       Josaenghingsim            93.225-2                     Rosanne    MDUS 4649     Avalon
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Yamaska     Unknown153     Cambridge Late 
Pine              Unknown181

Duluth    Ambato (Huachi)     
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Protem                 BxD                                            Beaver Sweet         
Matared     Unknown66             Stelemaster

OSC 18          Blakemore              US 253                     Z 9                               Z 11
US 634                           Nich Ohmer         A.08        Oregon    

Madame Moutot     NY 4626    US 542

BC 77-2-72      WSU 1945          
USEB 18

Glendale       Jersey Queen    
Unknown205

Senga Tigaija        Sagahonoka    Sulhong    
Himatsuri        Merton Dawn    Oonishiki

Atlas                 Apollo               Mar-65          MDUS 3316        Mar-45         Thurgia            Dana        Unknown138              MDUS 4234    ORUS 4377         Etna           Lidka            MDUS 4645    MDUS 5252               Maragrande           Solprins         MDUS 4683    Lateglow          Brio                     Allstar          Ark 4561    Unknown123    Unknown171    Cardinal          Comet       Honeoye        K74-5           MDUS 4044    Marmolada    Unknown109    ORUS 850-4    Sel. 83.52.1    Sel. 83.5.8                Settler          Governor Simcoe         
Seneca               Glooscap        SJ85189       Karola             Jewel          Valeta             Elvira                 Unknown120    MDUS 5097    Unknown108           Elsanta               Unknown144       Selkirk          Unknown91           Unknown142    MDUS 4380           Korona        Secord          Ferrara          Prelude         Sentinel        Shuswap    Unknown75    Symphony      Sumner

Cassand
ra

Crescent                 Jucunda             Captain Jack                     US3763    
Neunan    Unknown08         Clark

B6.117   
D5.23

83.22-9    85.197-1    
Don

Belmont         Van Deman     Haverland          
Elista                               Hoffman

Heinemanns Unersch pfliche          Unknown17    
Unknown16     Alpine(F.vesca)

FL 74-1320                           Florence                                                                      Melcher 86-17         Unknown159             Mamie       FL 80-1425                   FL 77-163                      Rachel           Unknown165          Carezza           Sella           Gardena    Cortina          Majoral             Nike            Teodora               Darleta         Dover A    Cigaline                               137A84    Kitanogagayaki                  Hera          Grace          Unknown148                                             Chandler                                                 Elin                 A43             Unknown154        Adina          77.3-603          Rapella              Darboise               Darline         88-011-30           Soquel        Parker               Darlibelle                
Tustin           Athena          Egla            Burlington        MDUS 5189        B144         Redlands Promise               Redlands Horizon                      Creba          Summer Berry        Darsidor             Santana        Stolo           Sel. Salvi n. 5             Fern                   Donna         Mrak         85-24-1                                 Selva                                LCM-19           88-015       Del Norte       LA988       Maregal       L 9/87          Durline                   Yolo                Muir         Darestival

87.289-202                      Cirano                                                 85.92-602                    84.149.608              Lowanna     92-050-76          Q1          Matis          K6          Cijosee        Key Largo    Cirafine              L1             X13             L2          Baeza        UC-10          UC-06          33x257         
Lido            88.208-2                83.58-1    85.190-2                87.104-4                         85.36-5                  PSI-308        PS-118        PS-I308          PS-61          PS-143              MUIR

Anneliese          IAC Jundiai                     Prinz Julius Ernst                                                  
Dybdahl

FL 93-53    FL 93-161    FL 93-103          Earlibrite             FL 96-24     99.5-608    Festival         Strawberry Festival              98.49-601    0.279-201    98.48-602    99.74-601    98.51-601    98.73-602    99.83-601    97.33-603    97.54-602    98.78-601    98.32-608     97.5-611     98.32-605    97.24-601    98.37-601    97.12-604              99.14-604    99.79-601    98.39-802    97.48-602    98.18-603    98.87-602     97.146-1     99.51-604     97.135-3    0.8-603          98.7-606     98.14-604     0.57-627              98.62-601              97.13-605     99.105-1     0.38-606    97.86-1          99.95-4    98.127-3     98.170-2     99.139-1     0.27-603    97.85-6    97.79-14     97.111-5    98.92-7    98.153-9     0.46-601              0.3-602              0.290-201     0.27-601     99.137-2     99.126-1    97.96-8    0.157-8    98.162-2       Albion         98.152-8     99.158-2    0.294-1    0.294-3    0.294-2    98.95-7          98.95-4    98.153-3              0.292-201    98.104-14          99.158-3     97.209-1     97.122-3     97.192-1     99.133-1    97.88-1    
97.207-3     98.58-608     97.78-12    0.296-5    99.88-7          97.84-1    98.153-13     97.110-5     99.26-601     97.121-3     99.111-7     99.111-8     99.111-5     99.88-10     0.289-201     99.186-1 99.104-2                  97.110-4          99.112-6    0.295-3    0.295-2    0.295-1    0.295-4              97.210-2     99.117-1              99.119-1     98.174-6    99.88-6    99.109-3    97.98-1    98.139-9     99.205-6     98.133-3     98.140-1     99.206-6     97.103-2     96.155-5     99.111-13     99.112-3     99.91-11  97.194-2    98.92-9    99.183-6    97.93-7    98.163-2     99.189-10    BG-3.324        BG-6.3024               96.259-201

Valentine                                                    OSC 2315                                  Unknown104          NJ 1051    S.65122                                  Nisqually          LA3-1169    Fralona         Northland              Auchincruive Climax         Puget Beauty             Headliner                            Mari            Sachinoka        Shizutakara        Unknown86                Senga Sengana                         Karmen    Wiltguard        FL 68-137    Festivalnaja         Alaska 292 (F. virginiana)               Cambridge Favourite          NY844           Jerseybelle              Rindamore    Benihibari              Havelland        Utah Shipper         Direktor Paul Wallbaum           SCRI 66 M1          Unknown96    
Nouhime    Akihime         Akashanomitsuko         Yachiyo         55.23-1           51.51-1    Lassenxself        52.16-15                                                 Molalla                                       Sengbusch    Senga 29    ORUS 2414    52.16-13    s39.177       51s1-1                   Vale               Siletz                   59.5-1        58.45-2                                      Salinas          Cambridge Vigor        Domanil    42.8-16    58.45-11    Tochinomine          Rainier          Shuksan

FL 69-736 Unknown156 Bountiful          FL 72-1198 Gea FL 69-266 Selection Frel           Unknown77 Canoga FL 71-189 Maraline Ark 5431 Scott          Unknown106 Florida Belle FL 70-30 Karel          Unknown160 Kent           MNUS 99 MDUS 4987 Senga Pantagruella Unknown149 Unknown94 Toro Everbearing 185 K72-4
Selekta WA 94023-1 MDUS 5136 BC 92-14-31 MDUS 3839 Earliglow 77-36 Redcrest       Independence Morioka 19 MDUS 4377 MNUS 52 NCH 87-22 ORUS 869-13 ORUS 973-1 Cruz Seal 64.57-
108

Temple        Louise             Ydun          Pathfinder        Redstar    MD-683    MDUS 430               Orland         Fairpeake              Twentieth Century       Redrich          Canall           Cheyenne 430-2    Early Cheyenne 1                    NH 179    Fairpeak                   Southland    Fujisaki 068               
Massey    US 2506     US 2267                                         Koro 103     Redheart                                       Armore                                      Klonmore                                    BH 14_(Mixed_Cross)

Aberdeen               Scotland BK-4x                          Beaver          Fairfax         
Ettersburg 80    Berri-Supreme        Wayzata        Golden Gate

Fairm ore 543.14 Luiza Sieger        Deutsch Evern Spate von Leopl                                                            K nigin Luise 145.38a Fortune Aprikose 179.15 213.4 222.4 159.1 179.2 Brightm ore 168.1 378.16 OSC
456 222.11 135.18 186.1 161.1 168.3 Capron Princesse Dagm ar           67.5 177.21 177.19 249.5 337.3 337.2 564.6

Late Stevens                    Chesapeake                              
Etters 450   Unknown28

Midland                                                                 Suwanee                                 
Konvoy      Tahoe

Clyde          Seedling#4Howard    Unknown02        
Lulu           William Belt

Naama       Virgiana         Malach        Hadas        Tamar         Buba           Yael                    Ofra            Darubis           Paros                 Everest         88.31-3        Kiewa                  Unknown177    86.153-1     88.302-3    Unknown174    62C131    Carisma       85.107-508       Capitola        87.76-2    Treasure              89.6-602     89.7-606     Camarosa    87.289-201    88.118-603    86.l69-1         83.76-1        89.256-36    88.12-6                    88.12-2    87.112-6     88.270-1                                         
Unknown161                     86.7-201    Sunset                                                                      87.153-2    Cuesta       88.47-2    89.277-31    Sugarbaby     85.207-1     Catalina        Cal Giant 4    90.6-609          Sunset3          87.70-613     88.217-4          Unknown26    87.54-6          87.283-203    92.401-100 OP    Carlsbad         89.231-32

Sel.8 Gariguette Prim etim e Winona Galletta ORUS 1239R-21 88-042-35 72.361-105 Douglas Sel. 15 Heidi         Mohawk MDUS 5130 EB 18 Aiko Aptos Kaho Seducta ORUS 1267-250 72.309-601 71.98-604
72.359-605 Earlisweet      Marascor            69.63-103 71.98-605(firm ness)       70.27-103 Tristar         Fern (OP)       Hecker       70.3-117 Darboprim 80-37-17 Brighton CN7 70.30-
101

Sakuma                             
X-11

FL 87-210          FL 85-2146              Elsinore        FL 89-140    FL 94-128    FL 95-200    FL 96-114    FL 87-200                                            FL 87-418                  92.213-3          91.233-2          93.182-605        92.6-601        91.321-601    91.86-601     91.245-1     91.256-1     93.169-601    88.118-605    88.47-3          89.29-623          90.26-602          91.38-601    93.173-602    89.28-604                                              90.285-1    85.93-3                                        92.33-601    El Dorado     90.258-3     91.238-2     Pinnacle       91.243-1     93.178-604     92.221-2     92.40-606    93.71-6    91.256-5     92.35-601     91.244-3     91.326-3     91.326-1    Gaviota         92.63-2    89.206-2     92.48-601     92.253-3     90.281-5     91.248-5                  Aromas                         Diamante          Bihla           91.226-2     89.248-31     91.212-4     90.266-1     91.212-15     91.213-6     91.215-1     91.215-10    89.29-609    93.170-606    89.208-10    92.10-1    89.319-32     91.291-1     91.204-1     91.221-1     91.263-1          91.269-3     91.268-3     92.291-3     92.289-4       Pacific           93.5-2       93.226-1     91.281-4     
91.269-1              Tillamook       91.216-21     91.268-1     93.226-2     92.338-1     90.275-1     90.252-10    89.259-32    89.218-31          89.230-7     90.277-4          BG-414.065    92.285-3     91.212-18     90.277-2     90.253-3     90.241-5     90.252-13     90.248-1     92.289-6    BG-633        BG-1445     92.289-2     90.276-2     90.253-7    BG-269                   90.241-2    Valley Red       Venice         El Capitan    93.69-1    90.253-8     91.103-608    93.40-3    93.40-4    93.40-9    90.241-4       93.28-1    93.28-3          BG-386                                 93.46-3       93.6-5         Lanai                   Glory                      PS-5016           Valor           PS-3523                                           PS-3456       PS-4634       PS-4630       PS-2880

4.14-603    8.135-4                            7.64-2                            5.65-608    3.117-2                         3.37-605     3.45-601         4.85-601     4.20-604     6.16-602     4.38-603     6.50-611     4.13-604     6.66-603       4.76-4                     
4.78-606     4.58-607     4.56-608    5.154-2    5.27-605     4.62-603     6.43-603       4.53-1       5.130-3    5.172-2    6.137-2

Marion Bell       Am erican Variety Sel. 1260 Regina Surprise de Halles Clone 1260 Unknown46 Culver                   Sel. USA Rotk
ppchen Reiko Hansa M ncheberger Fr_he Kei 210 Eva M acherauch 491.1 588.1 604.4

Unknown05 Hudson Bay Keens Im perial       Unknown06 Pelican Orion Sonjana Charlotte Fenella Fukubu Cam bria Agoura Kortes Yellow Wonder_x_Pawtuckaway 90.280-1 Sapphire Splendida Nb 72/13 Jurica Dania General Chanzy Jubilee 92.339-2 Sweet Bliss MDUS 4609
Unknown56 Fukuba Unknown158 Unknown61 Shuom i                  Gigana Cal Giant 5 FlorikaXM oschata Haiguan Zaohong Chunxiang Shuofeng Rannyaya Plotnaya Cal Giant 3 Marastil                                             Unknown180 Unknown135 WA 87010-7P UC-04 UC-05 Aires Clare

Unknown45        Markee                                     Precosa        Unknown85    Obilnaja             Unknown39    NJ 925    Precosana           Freja            NJ 953    Hokowase           Aiberry         Georg Soltwedel           Frau Mieze Schindler        Unknown95              America                       Nyoho          814.6           Kunowase                            Unknown18    39.96-18    Lassen           OSC 2242        648.2       Cascade    OSC 2136       
800.13    39.117-4    OSC 2012    OSC 1816        829.9         Souvenir de_Charles_Machiroux                   42.17-18    794.19       53.32-1           55.32-1           British Sovereign               752.31        752.23                                     Kei 511    Columbia    WSU 685

MDUS 3364 
MDUS 3694

96.63-606    96.48-603    94.265-607    96.60-615    96.55-602    94.265-608    92.54-1    94.262-603    92.48-1    92.63-1    94.255-604    94.257-604    93.198-603    94.254-607    94.286-606          94.256-607    94.251-604     92.245-2         96.115-4     95.51-604          94.300-601    96.43-601    94.270-602     96.146-1     94.306-1     96.170-3     96.33-610     97.141-3         95.117-5     96.48-613     96.189-4     96.195-4     96.99-601     96.195-5     97.78-16          96.38-601     97.144-4    94.19-5          97.78-11     96.172-1     96.201-1              93.59-2    96.207-10          Ventana    96.34-602    94.86-6    95.154-4     94.306-2          93.60-2                                   94.16-1    95.111-4         97.186-1          94.68-3       94.1-1       97.156-2     96.152-3                  96.49-602     95.195-1     96.125-1     95.179-2    93.65-1    97.143-3     95.142-1    96.93-4    95.79-5    93.71-5    97.162-3     96.135-1     95.196-1    95.85-3    95.188-5     95.188-2    95.77-2    95.197-1    93.84-5    96.207-3    
93.12-6          Camino Real          88.35-601     96.203-9    93.85-1    95.96-1    95.197-3     95.185-2    94.3-10    93.33-2    BG-4.367        92.72-9    95.116-5     95.145-2     95.117-2         96.125-2     95.144-2    93.84-4    93.72-9    94.37-4       94.9-5       96.240-2         96.110-7     BG-4316     BG-4315         96.117-2     96.209-2     BG-1257     BG-1975    96.250-201    BG-219.068    93.32-4         Ojai            96.267-202    93.46-9    94.296-602    96.252-203    96.262-201    96.263-203    96.261-201                                        Prestige                                     Triumph                                                       Merit

43.1-
36

Unknown127                                              Stoplight        Unknown110    Unknown141          Beaver Early                         NC 1759    Beaver Ruby    NC 1259    MDUS 3023          Maxim G    MDUS 3700    MDS 3184    Unknown119    Pasichna          Desna       Unknown137    MDUS 3575    Sunrise              ORUS 3082    Humi Gento       Belrubi                 Ostara         Marastar    Darrow             Glima                                    Tenira                Tamella        US 4419          Ark 5063              Sel.Salvi N.15    Tago Zb.53.116    ORUS 3727    Veeglow        Dukat                     NY 1261          Unknown113    NY 1221          Junimorgen       Karina          Primella          Siveta                      Holiday                                         Tago         Hedley       Pegasus          NC 2967    Onebor          Jaune       Earlibelle        Unknown90        K71-8          Unknown74       Arnika          Micmac         Titan             Aromel           MDUS 2856    Istochnik              Guradian        MDUS 4083    WSU 1651    Rhapsody    Vantage    Unknown155         Linn            Unknown76    EarliMiss        Unknown79          Unknown72    Unknown136    FL 69-846                    Teresa             Hiku               
Polka           Unknown73    St. Williams        FL 69-1302               Unknown125                 Delite                       MDUS 3082              144-V39       Kama        Providence                          Unknown105    Sequoia       K68-58        Lester       Tantallon        Saladiin        Troubadour    MDUS 3816    Unknown71        EB 46        Unknown93           Tillikum         Firecracker         Favette                    NJ 8713-8    ORUS 1083-135    MDUS 4355    Runkova    MDUS 4319             Real           Hapil               Tyee            MDUS 2359    MDUS 2713                   ORUS 750-1    Rabunda              Unknown107       Darstar         WSU 1623              Unknown83    Redgem       Sumas       OSC 4681                   39.82-19          69.72-102    Unknown84          46.5-1       59.51-11         59.41-1

SYS  3672-179                                      Kurume 103                               Unknown65                 Unknown55 Vanguard                                        Dixieland        Monte Alegre        Geneva    Campinas    Bemidji Chief              
Burgundy          Unknown59    Fletcher         Garnet          Premier              Earlidawn             Frith OP     OSC 1765       L-7-27           L-7-42                Lihama      Pocahontas

Cyclone                            Acadia         Badgerglo          Bowa                    Empire                         
US 4152                     Unknown82

NY 84             Gilbert          Unknown88          Unknown62         Vola            Unknown50       Veestar              Cavalier              Galychanka        Oesluhoanka    Brock74                    Redcoat       Marlate               Redchief    Pochontas    Framura        Princesa Isabel          Macherauch's Dauerernte       MDUS 2905         Zefyr            MDUS 2787    Unknown89       Vibrant         Veegem    Koralowa 100    Crimson King        Guardian        MDUS 3184    Unknown99    Unknown69           Early Midway           Revada       Bounty       NY E-58        Senga  Sengana        Plena            Maucherauch's Fruhernte       NY 844                                         Gorella                                                      Talisman        Sel. No.15       K61-87       Grenadier        NC 1767    LA1185         Hood        MDUS 2101       Cumberland 103/5       Guarani    Fort Laramie    Albritton              Quinault        Witguard        OSC 2414           Red Gauntlet              Unknown143    Dabreak       Felicia          Unknown60       Jonsok         Vega          Fratina           Kaster            Induka                V6747R-6    Unknown124    
Unknown101          Sivetta                     Unknown63          FL 70-360    Dagmar        Venta        Pioneer               Unknown115       Raritan         Badgerbelle          Vesper       Guardsman               MDUS 2650                                 Tioga                                             61AP60    61AM68       Melody           65.65-601 (DN)           MDUS 3413        Totem       Clonderg    ORUS 850-48        Torrey             Vatra           Unknown206    Senga Precosa          Dukate           ORUS 3746       Repita       Olympus       Fresno          Pantagruella            Aliso            OSC 3596       Benton        Cheam       OSC 3624          37.20-45    Unknown21        Gento                     54.124-2    Clonree         Clonard        61s18-30    66s96-101 61s18-45

FL 82-946                       FL 82-1452     FL 83-37                Sweet Charlie                                       Lucy          FL 93-66     FL 93-46     FL 83-1452               FL 84-3163          FL 83-418                      
FL 84-1389                                              Flamenco     87.107-4                                              CF1116

Unknown27    91.400-100 OP    Unknown23    85.106-1    85.118-1    86.92-202    85.19-29    86.169-1    86.65-202    89.250-31    83.18-7          85.213-202    86.12-2    89.320-33    85.188-201    Laguna       Mirador        90.213-2    87.112-10    83.18-1    Anaheim    89.252-36              San Miguel    Kalinda                                                             Ana Maria          12A71          Captiva                     Alta 
Vista                    Camarillo            UC-11        87.120-1    90.253-1    San Juan    92.275-2    62A313    90.214-17    90.218-5    90.218-2    PS-2286        90.212-3    PS-1269        PS-1150              PS-776         PS-3003         PS-592         PS-1031                     PS-1391

•
•
•

Strawberry Pedigree Database
2,296 Germplasm Accessions—Every Public Pedigree Since 1700  
UC Core Collection: 1,287 Accessions
Small Number of Founders: < 20 Individuals Dominate Ancestry

White Carolina        Unknown07             FL 82-1556P    LA 8311    84-1-38        84-8-443    Holstein         Sonja Horstmann        Cal 19        Mara des bois         EM972       EM931       General Chanzy OP       126B46    61C117    19A268    60 258/1 sz.16             189          Yellow Wonder    Pawtuckaway    85.104-1    85.50-508    319A92    V7737-2    Muncher Kindl        H. Grande    Senga 54       So 308         Frigg              Dukita          J. Riffaud    Madame Lebreton    50C130    19A331    91.401-100 OP    Unknown24        B 753        ORUS 1735-1    MDUS 4457       MDUS 4116                       The Sun    Miyazaki             MDUS 4429       Honey               Finn               So.34          F15.1          F39.1        Capron Royal       Florika                                                    MDUS 4484    MDUS 4493             Persikovaya        VIR228613          C1          NWFV             Profusion        Machiroux        OSC 4445    ORUS 984-49    OSC4445                                   4A4           UC10         86-096        86-037        3-7165 (Stoplight x Sunrise) x        3-7145 (Surecrop x Sunrise)         1590/65         
6042         LA 59-2012    LA 59-138                            Lucie Boiselet        St. Joseph               Unknown164    F861502    Montana Progressive         Ettersburg No. 216        Trebla             85-20         86-175        86-184        86-169       J92D12    Everglade        85.213-2    87.140-4    Unknown128       Amelie         Himesodaki    Ooshi-Shikmari          Usosio         Benizuru        92.400-100 OP    Unknown25    NC 3140                   NJ8219-2    MDUS 5180    93.204-605    92.43-607          Vimazanta       Vicoda            Aimei           Mingjing          84.8-1        83.83-6          Haruoyoi    Oishi-Sikinari        Unknown20    Ambato    Lucida perfecta         Johannes M  ller        PI551572       IA 22-6014       IA 81-6733
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‣

DNA Fingerprint Database: Every Cultivar Has a Unique DNA 
Fingerprint

• UC and USDA Germplasm Collections (n = 1,728)
‣ Affymetrix Axiom Array Interrogates 38,000 Single Nucleotide  

Polymorphism (SNPs) Dispersed Across theStrawberry Genome
65.7 Million MolecularDatapoints (MDPs) = 38,000 MDPs/  
Accession x 1,728 Accessions



8    RE LE AS E D AN D 101 E XP E RIM E N TA L
C ULT IVA RS (UN RE LE AS E D ) TE S TE D IN 2016- 2017

CU LTI VAR TEST ING , S E L E C T I ON , AD V A N C E M E N T, RE L EASE



2016- 2017 S HO RT-DAY C ULT IVA R YIE LD 
TRIALS

O X N A R D A N D SAN TA MAR IA , C A L I F ORN I A



2016-2017 Short-Day Cultivar Testing: Cumulative Marketable Yield 
Over the Growing Season

35 New (Experimental, Unreleased) Cultivars + 6 Commercial 
(Released) Cultivars

‣

‣

3 Out of 35 (8.5%) Experimental Cultivars Selected for
Precommercial StripTesting on 8 Commercial Farms in 2017-2018
Breeders Stock of 3 Short-Day Experimental Cultivars  Submitted to UC 
Foundation Plant Services (FPS) for Clean Plant  Multiplication and 
Potential Commercial Advancement in 2017-2018

Camarillo
26 harvests

Oxnard
35 harvests



Marketable Yield for Short-Day Cultivars Across Locations:  
Screen, Select, Advance

Anticipate Advancing 1-2 New  
Short-Day Cultivars in 2018



DAY- N E UTRAL C ULT IVA R TE S TIN G AN D 
ADVA N C E M E N T

S A N TA M A R I A , P R U N E D A L E , &  WAT S O N V I L L E , C A L I F O R N I A



2016-2017 Day Neutral Cultivar Testing: Cumulative Marketable
Yield Over the Growing Season

33 New (Experimental, Unreleased) Cultivars + 7 Commercial 
(Released) Cultivars

‣

‣

3 Out of 33 (9%) Experimental Cultivars Selected for
Precommercial StripTesting on 8 Commercial Farms in 2017-2018

Breeders Stock of 3 Day-Neutral Experimental Cultivars  Submitted to 
UC Foundation Plant Services (FPS) for Clean Plant  Multiplication and 
Potential Commercial Advancement in 2017-2018

Santa Maria
34 harvests

Prunedale
44 harvests



Marketable Yield for Day Neutral Cultivars Across Locations:  
Screen, Select, Advance

Anticipate Advancing 1-2 New  
Day Neutral Cultivars in 2018



S US TA IN E D E XC E LLE N C E IN C ULT IVA R 
DE VE LO P M E N T

NEW SHOR T-DAY A N D DA Y-NEUTRAL BR E ED I NG P IPEL INES



UC AN R HANSEN RANCH
SHOR T-DAY BREEDING AND CU LTI VAR DEVELOPMENT PROGRAM

✖



UC DAVIS WOLFSKILL FARM
DAY NEUTRAL BREEDINGA N D CU LTI VAR DEVELOPMENT PROGRAM



DIS C O VE RY, IN N O VAT IO N ,  
AP P LIC AT IO N

STRAWBERR Y G E N OM I C S A N D B I O I N FORMAT I C S



IM PA CTS TRAD ITIO NAL AND
G E NOM IC S - E N AB LE D B RE E D ING

GEN E T I C S OF E C O N O M I C A L LY IMPOR TANT TRAITS



A B B’ B’’

Fragaria chiloensis
2n = 8x = 56

Fragaria virginiana
2n = 8x = 56

A B B’ B’’

Fragaria × ananassa
2n = 8x = 56

A B B’ B’’

G E NOM IC RE SO URCE S ARE RAP IDLY
E XPA ND ING FO R O CTO P LO ID STRAW B E RRY

S I GN I F I C ANT B R E A K T H ROUGH S O N THE HOR I ZON



*Mapping Results Courtesy of Vance Whittaker and Sujeet Verma @  
University of Florida—Approximately 18,000 Mapped SNP Loci

Genetic Mapping in Octoploid Strawberry (Rousseau-Gueutin et al. 2008;  
Tennessen et al. 2014; Sánchez-Sevilla et al. 2015)

A B B’ B’’ A B B’ B’’

1 2 3

A B  B’ B’’

4 5 6 7

A B B’ B’’ A B B’ B’’ A B B’ B’’ A B B’ B’’



Feature
Marker-
Assisted  
Selection (MAS)

Genomic Selection  
(GNS)

Genetics Simple Complex
Heritability High Low to Moderate

Discovered Loci Sufficient to Deliver Trait Insufficient to Deliver Trait

Discovered Alleles
Large Effect and Highly  

Predictive Small Effect and Irrelevant

Missing Heritability Zero or Negligible Moderate to Substantial

Impact
Supplant Phenotypic  

Selection
Speed, Scale, or  

Combination Thereof

‣
‣
‣
‣

Genomics-Enabled Breeding
30,000+ Genes in the Strawberry Genome
Upwards of 10 ‘Large Effect’ Genes Warrant Targeting for MAS  
MAS for a Small Subset Can Significantly Impact Genetic Gain

Driving Allele Frequencies for Even 10 Loci to FixationAcross  
Diverse Germplasm is Challenging Nonetheless



DISEASE & PATHOGEN MAS GNS RANK

Fusa r i um W i l t
(Fusar ium oxypo r um ) ✕ 1

Ve r t i c i l l i um W i l t
(Ve r t i c i l l i um d ah l i ae ) U U 1

Cha r coa l Rot
(Mac r ophom i na phaseo l i na )

✕ 1

An t h r an c o s e
(Co l l e t o t r i c h um acu ta tum )

✕ 1

Red S te l e
(Phy topho ra f r aga r i ae ) ✕ 2

Angu l a r Leaf Spo t
(Xan thamona f raga r i ae ) ✕ 3

An t h r an c o s e
(Co l l e t o t r i c h um g l e o spo r i o i d e s )

✕ 4

An t h r an c o s e
(Co l l e t o t r i c h um f raga r i ae ) U U 5



SO IL - B O RN E PATHOG E N S : FUSARIUM ,
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Phenotypes for Resistance to Fusarium: Distributions Predict 
Simple Genetics, Very High Heritability (0.98), Strong Alleles, e.g.,  

Dominant Disease Resistance (R) Genes
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Phenotypes for Resistance to Fusarium: Natural Infection (X-
Axis) Versus Race-Specific Artificial Inoculation (Y-Axis)
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Distribution of the Hypothesized Fusarium Resistance Gene  
(FUS2X) Across UC Germplasm: GWAS Panel (n = 566)
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66.2                          US 543                                   43.2                          144.21                      143.32                      145.52                         Ruby0                      Massey                    145.38a

85.92-
602

89.320-33                                             87.107-
4                     88.31-3

J.23 Z 9                          US 542                                        US 253                               
A.08                           Nich Ohmer

Hovey                   Ross Phoenix                     Downer's 
Prolific                                    Goliath

86.65-
202

Unknown14          (SharplessxParry)F3              Dunlap                  
Pan American              Jersey Giant

59.51-11 39.82-19 Cruz Unknown21 Toro 46.5-1 Tioga 65.63-
601 59.41-1 59.41-14 Aliso 60.19-2

Blakemore                    NY 4626                       
Z 11

88.208-2                      83.58-1                       85.190-2 87.104-4                 
85.36-5

94.254-607                   96.43-601                   94.255-604                  94.300-601                      94.306-1                    94.262-603                     93.59-2                      93.72-9                                        94.16-1                     94.286-606                   96.99-601               97.144-4                           94.270-602                    94.306-2                    94.251-604                     93.85-1                       96.195-5 96.195-4                            93.65-1                     94.257-604                     94.19-5     93.198-603                   96.38-601                       94.1-1                         93.60-2    93.84-4                      96.207-10                     96.189-4                     96.33-610                      93.84-5  94.256-607                      96.152-3                       94.37-4                       96.203-9                      92.245-2                      Ventana 92.48-1                      92.63-1                         94.9-5                       96.34-602                     97.143-3                       96.93-4                       97.141-3                      97.78-11                      97.78-16                                    97.156-2                         96.48-613                     95.117-5                      96.207-3                     96.49-602                     96.201-1                          96.172-1                96.209-2                         95.111-4 97.186-1                      
95.179-2                  Camino Real                  95.117-2                       94.3-10                            96.170-3                      97.162-3                      96.146-1                      95.195-1                       92.54-1       96.115-4                      96.240-2                       93.33-2                       96.125-1             95.85-3                       95.197-1                       95.79-5                       95.145-2                   95.154-4                       94.86-6                       95.116-5                      95.142-1                      96.125-2                      95.196-1                       94.68-3                       95.197-3                                 95.77-2                       96.135-1                    96.250-201                    95.185-2                    96.252-203                     92.72-9                       95.144-2                      96.110-7                                95.96-1                      88.35-601                     95.188-5                      95.188-2                       93.32-4       93.46-9                     96.263-203                  96.262-201              96.267-202                96.261-201 94.296-
602

93.182-605                93.169-601                                    
92.6-601

Unknown13                         Wilson                     Unknown04          Charles Downing                      
Green Prolific                                                                Jucunda

Belmont               
Haverland

92.35-601                   89.208-10                   89.319-32                   89.29-623                         
91.326-1                        89.206-2

8.135-4 7.64-2 7.203-1 9.61-606 9.61-608 9.61-602 9.85-601 9.85-2 7.42-2 9.91-1 10.23-1 7.49-3 7.27-1 7.39-601 7.9-601 9.132-3 9.62-1 9.32-605 9.108-4 10.25-601 10.122-3 9.108-2 10.122-6 9.180-1 8.5-601 9.48-3 8.18-5 9.56-608 7.33-1 9.166-7 10.37-604 8.138-3 8.75-1 10.24-2 9.12-606 9.12-605 10.5-602 8.123-1 10.38-601 9.103-2 7.92-3 Cabrillo 8.138-2 8.17-5 9.100-3 9.154-605 9.154-603 7.90-606 10.31-602 9.37-1 8.150-9 10.116-1 10.124-2 9.68-602 Petalum a 9.141-1 10.30-1 Fronteras 10.169-1 10.99-1 8.114-5 10.134-4 11.158-1 8.129-4 8.131-3 10.77-601
10.127-1 10.78-603 10.7-3 9.171-602 10.15-605 9.88-602 7.51-602 10.80-605 10.17-1 10.17-2 10.1-604 10.1-603 10.1-609 10.12-605 10.12-3 10.12-610 10.12-2 6.204-1 8.132-3 8.124-1 9.78-603 10.136-4 10.81-1 9.20-609 Grenada 8.43-4 8.43-1 8.13-605 8.182-2 8.128-2 9.97-3 10.82-601 10.87-2 11.32-2 10.70-611 10.137-5 9.16-601 8.137-2 8.37-603 8.137-1 7.148-3 7.120-3 7.43-1 7.50-601 11.195-
3

98.51-601                    98.49-601                    99.83-601                    0.279-201                     98.163-2   97.33-603                    99.74-601                     99.5-608                     98.73-602             98.14-604                     97.121-3                       98.92-7                      0.8-603                      98.39-802                    98.87-602                         98.153-9                      97.111-5                      97.135-3                       98.95-7                       97.146-1                       97.98-1     97.103-2                     98.37-601                    98.62-601                    98.32-605              97.85-6                          99.14-604                    99.79-601                    98.48-602                    97.54-602                     97.122-3                     97.12-604                    97.13-605                      98.104-14                    98.32-608                      97.96-8                      98.78-601                    97.48-602 98.92-9                       97.194-2                          97.5-611                      99.126-1 99.105-1                       99.95-4                      98.18-603                         98.152-8     97.86-1                                  Albion                       98.58-608                     98.127-3  0.3-602                       97.110-4                          99.133-1                     97.24-601     97.192-1                      0.38-606                         0.290-201                    98.153-13           99.51-604                      0.157-8                       99.139-1                          97.78-12                97.88-1                       98.7-606                          97.79-14                      0.57-627                   0.292-201                     99.112-6                      99.206-6                      0.27-603                      0.46-601                            97.84-1                       97.110-5                                        
98.140-1                      98.153-3                     99.26-601                         99.111-7                      99.205-6                      99.137-2                     99.189-10                     99.111-5                      99.111-8      97.209-1                      97.207-3                       99.88-7                       99.119-1             99.112-3                      98.139-9                       99.88-6                      97.93-7                       99.91-11                      0.27-601                      96.155-5                      99.109-3 99.183-6                      99.88-10                      99.186-1                      99.158-3        98.174-6                      98.133-3                     99.111-13                     99.158-2                 99.104-2                      98.170-2                      98.162-2                      99.117-1                       0.294-1                      0.294-3                      0.294-2                                97.210-2                            98.95-4                      0.296-5                               0.289-201                                   0.295-3                      0.295-4           0.295-1                        0.295-2 96.259-
201

Oso Grande                      87.293-210                      85.218-605                  75.121-101                  87.289-202                  93.375-605                       
Irvine                                   83.22-9                               85.197-1 81.16-
604

91.256-5                      91.256-1                      90.285-1                      90.275-1                      90.276-2 Gaviota                       92.289-2                     90.26-602                          89.230-7   
90.252-13                     92.289-4                   92.48-601                    85.93-3 93.170-
606

Cam arosa 89.6-
602

Portia                    Chesapeake              Ettersburg 20               
Unknown28                          Rockhill

Unknown07               White Carolina                                    87.140-4                      85.213-2                85.50-508                     85.104-1                    Unknown25              92.400-100 OP            92.43-607                   93.204-
605                     83.83-6                         84.8-1                      Unknown24              91.401-100 OP           Unknown20                    Ambato

90.6-609                                          87.76-2                      89.231-32                   85.213-202           89.250-31                      88.12-2                       86.169-1                       Sunset3                     89.7-606                      Sunset                      
89.252-36                       Unknown27                    Anaheim                     92.401-100 OP           Unknown26 87.283-
203

Lulu                    Alpine(F.vesca)              Unknown16                 Unknown17                  Missionary         William Belt                           Clyde                 Seedling#4Howard              Excelsior                                Black Prince               
Vicomtesse Hericart de Thury           Unknown02                 Unknown15             Rose Ettersburg                       Progressive          Early   Jersey_Giant

88.270-1 83.18-7 87.112-6 Carlsbad 89.256-36
88.12-6

92.291-3 Arom as 92.63-2 D iam ante 92.221-
2 92.33-601 92.253-3 93.12-6 93.71-6 91.226-2 88.47-3 92.289-6 90.277-2 90.266-1 92.213-3 91.245-1 91.268-3 90.253-3 91.213-6 91.248-5 91.238-2 90.277-4 92.285-3 93.5-2 91.243-1 Pacific 93.40-4 93.40-9 88.118-605 93.226-2 93.226-1 90.281-5 91.233-2 89.248-31 91.269-1 90.241-5 91.281-4 89.218-31 93.40-3 90.248-1 92.10-1
91.268-1 91.269-3 91.263-1 92.338-1 93.28-3 93.28-1 90.241-2 93.46-3 90.258-3 90.241-4 90.253-7 91.215-1 91.215-10 93.69-1 93.6-5 91.103-608 90.253-8 90.252-10 91.204-1 91.291-
1

91.321-601                  89.29-609                   92.40-606                  93.173-602                  89.259-32        91.86-601                                                   
93.178-604                   91.38-601

5.130-3 5.137-6 3.117-2 4.78-606 5.154-2 4.14-603 4.76-4 5.27-605 4.53-1 3.37-605 4.58-607 5.172-2 4.62-603 3.45-601 5.162-8 4.38-603 5.107-2 4.73-2 5.197-2 5.205-2 4.77-2 4.45-605 5.206-5 4.38-4 6.171-5 Benicia 4.20-604 5.132-1 4.85-601 M ojave 5.134-4 6.16-602 4.56-608 6.66-603 6.137-2 4.13-604 5.199-10 5.92-10 5.138-1 4.41-7 6.50-611 7.64-5 5.165-1 4.9-5 5.65-608
5.92-11 5.106-2 5.92-14 3.114-3 5.97-6 5.120-9 5.97-7 5.108-7 6.202-1 7.64-3 5.109-2 5.148-2 5.115-5 4.18-4 5.144-3 6.109-3 7.1-608 5.97-9 6.90-605 4.2-5 7.208-1 5.149-3 7.144-1 5.194-1 6.51-609 7.134-1 5.54-611 M erced 4.42-607 6.20-605 5.95-4

Fendalcino                                            
Marshall

88.118-603                     86.l69-1                      89.277-31                      83.76-1                       88.302-3                    87.289-201                  
85.107-508                   Capitola                     85.106-1 85.188-
201

93.71-5                          96.48-603                  94.265-607 94.265-608                               
95.51-604

52.16-13 Wiltguard 52.16-15 58.45-2
58.45-11 43.1-36

87.70-613                  
Yolo

91.212-18                     86.7-201                                         85.19-29                         87.54-6         88.217-4                      85.207-1                   Unknown23                    Laguna                 91.400-100 OP             87.120-1                      86.153-1                       83.18-1                      
87.112-10                           91.212-15                     91.212-4                      90.253-1                       86.12-2                       91.221-1                   Cuesta

Resistant = Yellow
Susceptible = Red
Unknown = Gray



Phenotypes for Resistance to Macrophomina: Distributions Predict Complex 
Genetics, Low Heritability (0.20), Weak Alleles (= Small Effects)
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AROMAT IC S , AN TI -O X IDANTS ,
SUG ARS , AC IDS , TE XTURE , CO LO R

C O N S U M E R A N D HEA LTH BENEF I TS INITIATIVE



Metabolic Profiling of Primary and Secondary Metabolites in 
Strawberry Using GC-MS and LC-MS

172 Metabolites × 6 Development Stages



F RU IT Q UALITY, PO ST-HARVE ST
B IO LO G Y, AND ME TAB O LIC PRO F IL IN G

STRAWBERRY CONSUMER AND HEA LTH BENEFITS IN IT I ATIVE
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