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DOWNY MILDEW RESISTANT / TOLERANT aroma / flavor , the physical appearance of the plant ( pheno 
SWEET BASIL VARIETIES type ) varies according to its utility in the 1 ) fresh ; 2 ) 

processed consumer market ; or 3 ) ornamental / home horti 
ACKNOWLEDGMENT OF GOVERNMENT cultural and potted plant markets . Within the processed 

SUPPORT 5 market basil is primarily consumed as a 2A ) frozen or 2B ) 
dried or freeze dried product . It is generally observed that 
market 1B prefers a concave leaf shape , while markets 1A , This invention was made with government support under 2A and 2B prefer a less concave ‘ large leaf ' type . The large 2011 - 51181 - 30646 and 2016 - 68004 - 24931 awarded by The leaf type basil varieties are associated with high yield ( i . e . , United States United Department of Agriculture ( USDA ) , foliar volume ) with a leaf - to - stem ratio suited for this and under US - 4947 - 16R awarded by the Binational Agri - 10 whereas the concave leaf type varieties tailored to market 1B cultural Research & Development ( BARD ) . The govern are often less vigorous and have lower leaf - to - stem ratios , 

ment has certain rights in the invention . but are more aesthetically pleasing to the consumer . Recent 
breeding efforts have seen a proliferation of new basil 

FIELD varieties bred to meet the demands of these markets , both of 
15 which continue to grow . 

The present disclosure provides new sweet basil ( Ocimum Current sweet basil production is being threatened by 
basilicum L . ) cultivars designated “ Thunderstruck ' , ' Pas - basil downy mildew ( BDM ) , the causal pathogen of which 
sion ' , ' Obsession ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , is Peronospora belbahrii ( Belbahri et al . , Mycol . Res . 
* 50 _ 03 _ 05 ' , 650 _ 03 _ 34 ' , and 42 _ 21 _ 02 ’ , as well as the 109 : 1276 - 1287 , 2005 ; Thines et al . , Mycol . Res . 113 : 532 
parents thereof ( SB22 ' and ' Mrihani ' ) parts of the plants , 20 540 , 2009 ) . BDM has caused significant economic damage 
extracts and biomasses from these varieties , and uses to the annual sweet basil market in the US , Europe , and in 
thereof , for example as a food or in a food product or for other regions worldwide ( Hansford , Rev . Appl . Mycol . 12 : 
ornamental applications , as well as breeding material . 421 - 422 , 1933 , Garibaldi et al . , Plant Dis . 84 : 1154 , 2004 , 

Garibaldi et al . , Plant Dis . 89 : 683 , 2005 , McLeod et al . , 
BACKGROUND 25 Plant Dis . 90 : 1115 , 2006 , Khateri et al . , J . Plant Pathol . 

89 : S70 , 2007 , Ronco et al . , New Disease Reports 18 : 14 , 
Sweet basil ( Ocimum basilicum L . ) is one of the most 2008 , Safrankova and Hollova , Plant Dis . 98 : 1579 , 2014 ) 

with annual losses to reduced acreage and failed crops popular and economically important culinary herbs in North estimated in the millions of dollars ( Wyenandt et al . , Hort America and Europe . This plant species is used in fresh , 
dried , essential oil and ornamental horticultural industries . 30 in Uganda in 1933 ( Hansford Rey Appl Mycol 12 . 421 . Science 45 ( 9 ) : 1416 - 1419 , 2015 ) . BDM was first identified 
The greater Ocimum genus is characterized by a great 422 , 1933 ) , but was not observed in the USA until 2007 variability in its genetics , genomic structure , morphology , when its occurrence was reported in southern Florida . Since and essential oil composition ( Marotti et al . , J Agric Food then the disease has been reported around the world , and was 
Chem . 44 : 3926 - 9 , 1996 ; Simon et al . , Basil : A source of found to be spread naturally in air currents and via infested 
aroma compounds and a popular culinary and ornamental 35 seed or transplants ( e . g . , seedlings ) infested with the patho 
herb . Pages 499 - 505 in : Perspectives on New Crops and gen and disseminated throughout the EU and North America 
New Uses . J . Janick , ed . ASHS Press , Alexandria , Va . , 1999 ; ( Wyenandt et al . , HortScience 45 ( 9 ) : 1416 - 1419 , 2015 ) . 
Vieira et al . , J . Am . Soc . Hortic . Sci . 128 : 94 - 99 , 2003 ; When environmental conditions are conducive to high dis 
Vieira et al . , Flavour Fragr J . 21 : 214 - 221 , 2006 ; Koroch et ease pressure complete crop losses in both greenhouse and 
al . , Israel J . Plant Science 58 : 183 - 189 , 2010 ) . Their unique 40 field operations have been reported ( Roberts et al . , Plant Dis . 
capacity to manufacture a wide array of volatile constituents 93 ( 2 ) : 199 , 2009 ; Wick and Brazee , Plant Dis . 93 ( 3 ) : 318 , 
through the phenylpropanoid and terpenoid pathways has 2009 ; Cohen et al . , 97 ( 5 ) : 692 , 2013 ; McGrath , Cornell 
generated extensive interest and research in basil ' s aromatic University : Vegetable MD Online ; expect and prepare for 
volatile synthesis and plant secondary metabolism . Each downy mildew in basil . vegetablemdonline . 
Ocimum spp . produces essential oils with varying compo - 45 ppath . cornell . edu / NewsArticles / BasilDowny . html , 2011 ; 
sitions and levels of volatile constituents distinct to each McGrath et al . , Downy mildew wars : A monitoring program 
genotype ( chemotype ) and conferring unique flavor / aroma can help growers determine if the basil downy mildew 

pathogen is present in their area . American Vegetable profiles ( Charles and Simon , J . Essential Oil Research Grower . February 2010 ( 4 pages ) ; Wyenandt et al . , Phyto 4 : 231 - 23 , 1992 ; Simon et al . , Basil : A source of essential pathology 105 : 885 - 894 , 2010 ) . BDM development is rapid oils . Advances in New Crops , Timber Press , Portland , Oreg . 50 during periods of high humidity , mild temperatures , and 
pp . 484 - 489 , 1990 ; Simon et al . , Basil : A source of aroma extended periods of leaf wetness ( Spencer D . M . ( ed . ) 1981 . compounds and a popular culinary and ornamental herb . The Downy Mildews . Academic Press , New York ; Garibaldi 
Pages 499 - 505 in : Perspectives on New Crops and New et al . , Plant Dis . 89 : 68 , 2005 ; Garibaldi et al . , J . Plant Dis . 
Uses . J . Janick , ed . ASHS Press , Alexandria , Va . 1999 ; Prot . 114 : 6 - 8 , 2007 ) . The asexual spores ( sporangia ) can be 
Vieira and Simon , J . Economic Botany : 54 ( 2 ) : 207 - 216 , 55 spread via wind current , water dispersal , infection / infesta 
2000 ; Vieira et al . , Biochemical Systematics and Ecology , tion of transplants and contaminated seed ( Farahani - Kofoet 
29 / 3 : 287 - 3 , 2001 ) . Although the wide diversity in chemo et al . , Mycol . Prog . 11 : 961 - 966 , 2012 ) . The unusual versa 
types is exploited in various specialty industries such as in tility by which this obligate parasite can be disseminated is 
essential oils , the major United States and European markets a major reason for its global spread in recent years ( Garib 
demand a specific flavor dominated by monoterpene linalool 60 aldi et al . , J . Plant Dis . Prot . 111 : 465 - 469 , 2004 ; Belbahri et 
and complemented by lower concentrations of phenylpro - al . , Mycol . Res . 109 : 1276 - 1287 , 2005 ; Thines et al . , Mycol . 
penes such as methyl chavicol and other terpenes including Res . 113 : 532 - 540 , 2009 ) . 
1 , 8 cineole ( Marotti et al . , J Agric Food Chem . 44 : 3926 - 9 , 
1996 ; Simon et al . , Basil : A source of aroma compounds and SUMMARY 
a popular culinary and ornamental herb . Pages 499 - 505 in : 65 
Perspectives on New Crops and New Uses . J . Janick , ed . The present disclosure provides a series of new basil 
ASHS Press , Alexandria , Va . , 1999 ) . In addition to the cultivars that are downy mildew resistant ( DMR ) and / or 
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Eight new sweet basil varieties and their parents 

PTA - 124578 

PTA - 124571 

highly tolerant to basil downy mildew . These cultivars were TABLE 1 - continued 
derived from a single source of resistance followed by a 
series of crosses between an Ocimum basilicum with a 
non - sweet basil phenotype ( “ Mrihani ' ) and with ‘ SB22 , Variety name ATCC Accession No . 
which is a Rutgers developed and bred sweet basil pheno - 5 
type ( large - leaf Italian phenotype ) having Fusarium Wilt * Rutgers Devotion DMR ' 

26 _ 24 _ 33 PTA - 124575 Tolerance ( FOB ) . The resulting crossing and backcrossing * 50 _ 03 _ 05 PTA - 124573 
over multiple generations , and evaluations under varied 50 _ 03 _ 34 ' 

PTA - 124577 controlled greenhouse and field - environments subjected to * 42 _ 21 _ 02 
‘ SB22 PTA - 124617 high inoculum densities of downy mildew inoculum pres - 11 ' Mrihani ' PTA - 124616 

sure lead to the discovery , identification , and development of 
eight new cultivars , “ Thunderstruck ' , “ Passion ' , ' Obses Provided herein are eight new sweet basil cultivars sion ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , ‘ 50 _ 03 _ 05 ' , 
“ 50 03 34 ' , and ' 42 _ 21 _ 02 ' , which range from BDM resis ? ( Thunderstruck ' , ' Passion ' , ' Obsession ' , ' Rutgers Devo 
tant to highly tolerant of BDM . These new cultivars are 15 tion DMR ” , “ 26 _ 24 _ 33 ” , “ 50 _ 03 _ 05 ” , 50 _ 03 _ 34 ’ , and 
sweet basil phenotypes , having the visual appearance and 42 _ 21 _ 02 ' ) that are highly resistant to or highly tolerant to 
aroma of traditional sweet basils . Genetic fingerprinting of BDM , as well as progeny of such plants , plant parts , 
the eight new cultivars shows that they are each uniquely including leaves , cells , plant protoplasts , plant cells of a 
distinct from any currently available sweet basil . These new 20 tissue culture from which sweet basil plants can be regen 
cultivars can be used for the fresh , processed , fresh frozen , erated , plant calli , plant clumps , and plant cells that are 
ornamental and heath markets for growers , processors and intact in plants or parts of plants , such as pollen , ovules 
horticulturalists / home gardeners . flowers , seeds , leaves , stems , roots and the like . Also pro 

The eight new sweet basil cultivars were isolated by vided is plurality of one or more of ' Thunderstruck ” , “ Pas 
selection and breeding studies to improve plant growth and as sion ' , ' Obsession ' , Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , 
production , biomass production , and to ensure that the eight 50 03 05 ' , 650 03 34 ” , and “ 42 21 02 ' sweet basil plants 
new sweet basils cultivars were phenotypically acceptable as grown in a field , or greenhouse or in specialized growth 
sweet basils . The disclosed family of eight new sweet basil facilities , for example under controlled environmental con cultivars is inbred to produce uniform seeded progeny . ditions . In addition to the “ Thunderstruck ' , “ Passion ' , 

The present disclosure provides eight new sweet basils 30 . ' Obsession ' . " Rutgers Devotion DMR ? . “ 26 24 33 ' . 
" Thunderstruck ' , ' Passion ' , ' Obsession ' , ‘ Rutgers Devotion * 50 _ 03 _ 05 ' , “ 50 _ 03 _ 34 ” , and “ 42 _ 21 _ 02 ' sweet basil plant DMR ' , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , and varieties , derivatives of such plants retaining BDM resis * 42 _ 21 _ 02 ' that are resistant or tolerant to BDM , which are tance or tolerance are provided . In one example , the disclo uniform and stable and genetically distinct from all basils in sure provides sweet basil plants having the genotype of one the marketplace . Also provided herein are methods of pro pro - 35 of the new varieties disclosed herein , for example generated ducing these new cultivars , a list of the new cultivars along through sexual reproduction . For example , the disclosure with descriptors , and examples using somaclonal variations provides plants produced by growing the seed of ‘ Thunder in plant tissue culture and protoplast culture conditions as struck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devotion DMR ' , well as induced mutagenesis technologies that can be used “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , 50 _ 03 _ 34 ” , and “ 42 _ 21 _ 02 ' dis to multiply these new cultivars and inbred lines . The dis - 10 closed herein 
closure also provides extracts and aroma profiles of these The disclosure includes a tissue culture of regenerable cultivars , methods of making such extracts and procuring cells of cultivar " Thunderstruck ' , ' Passion ' , ' Obsession ' , 
such aromas . Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , Each of the eight new cultivars ( Table 1 ) , as well as the * 50 _ 03 _ 34 ' , and ' 42 _ 21 _ 02 ' , as well as plants regenerated parents thereof , a ( - SB22 ' and ' Mrihani ' ) were deposited 45 therefrom . Such regenerated plants can include , consist with the American Type Culture Collection ( ATCC ) , 10801 essentially of , or consist of the physiological and morpho University Blvd . , Manassas , Va . , 20110 on Nov . 14 , 2017 . logical characteristics of a plant grown from the seed of The deposit is intended to meet all of the requirements of 37 cultivar ‘ Thunderstruck ' , ' Passion ' , ' Obsession ' , ' Rutgers C . F . R . $ $ 1 . 801 - 1 . 809 . Access to the deposit will be avail Devotion DMR ' , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ’ , and able during the pendency of the application to the Commis $ 50 42 _ 21 _ 02 ’ . Exemplary regenerable cells include but are not sioner of Patents and Trademarks and persons determined by limited to those from protoplasts or cells , such as those from the Commissioner to be entitled thereto upon request . The leaf , stem , protoplast , pollen , ovule , embryo , cotyledon , deposit will be maintained in the depository for a period of hypocotyl , meristematic cell , root , root tip , pistil , anther , 
30 years , or 5 years after the last request , or for the effective flower , petal , seed , shoot , stein , or petiole of cultivar ‘ Thun life of the patent , whichever is longer , and will be replaced 55 placed 55 derstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devotion if necessary during that period . Applicants do not waive any DMR ' , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , “ 50 _ 03 _ 34 ' , and infringement of rights granted under this patent or under the * 42 _ 21 _ 02 ' provided herein . Plant Variety Protection Act ( 7 U . S . C . 2321 et seq . ) . The disclosure provides the detailed description for eight 

new basils that arose from a series of crosses that led to TABLE 1 60 varieties having , consisting essentially of , or consisting of , 
Eight new sweet basil varieties and their parents the morphological and physiological characteristics of the 

new varieties provided herein ( “ Thunderstruck ” , “ Passion ' , 
Variety name ATCC Accession No . ' Obsession ' , Rutgers Devotion DMR ” , “ 26 _ 24 _ 33 ' , 

“ 50 _ 03 _ 05 ' , - 50 _ 03 _ 34 ' , and 642 _ 21 _ 02 ' ) , such as the “ Thunderstruck PTA - 124576 
' Passion PTA - 124574 65 characteristics noted in Tables 3 to 9 , for example elevated 
' Obsession ' PTA - 124572 downy mildew resistance / tolerance as compared to other 

sweet basil varieties . In some examples , the cultivars ‘ Thun 
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derstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devotion is grown from the hybrid seed produced by crossing a new 
DMR ' , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , and sweet basil variety provided herein ( * Thunderstruck ' , “ Pas 
“ 42 _ 21 _ 02 ' provided herein have elevated resistance / toler sion ' , ' Obsession ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , 
ance to BDM ( Table 6 ) , as compared to other sweet basil “ 50 03 05 ' , 50 _ 03 _ 34 ' , and ' 42 _ 21 _ 02 ' ) to a second sweet 
varieties . In other embodiments , a sweet basil plant or part 5 basil plant . In specific examples , provided is a seed of an F , 
thereof ( such as an essential oil ) provided herein includes a hybrid plant produced with a new sweet basil variety pro 
chemical profile as set forth herein , for example as provided vided herein as one parent , the second filial generation ( F2 ) in Table 9 . For example , the essential oil composition of sweet basil plant grown from the seed of the F , hybrid plant , such a plant may include a chemical profile comprising and the seeds of the F2 hybrid plant . Also provided are the about a combination of linalool , methyl chavicol 1 , 8 - cineole 10 development of inbred lines reaching six or more genera and of other minor EO constituents above 5 % list ( each as tions of selfing one or more of the " Thunderstruck ” , “ Pas a relative % of the total essential oil ) and recognizing the 
relative % or absolute naturally will vary be time of harvest , sion ' , ' Obsession ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , 
growing area , and with each a characteristic sweet basil * 50 _ 03 _ 05 ' , “ 50 _ 03 _ 34 ' , and 42 _ 21 _ 02 ' cultivars . 
aroma ( Lee et al . , Perfumer & Flavorist 42 : 37 - 40 , 42 - 50 , 15 15 . Methods of producing sweet basil seeds are provided . 
2017 ) . Such a method can include crossing a new sweet basil 

Also provided are genetically modified versions of Thun - variety ( * Thunderstruck ' , ' Passion ' , ' Obsession ' , ' Rutgers 
derstruck ” , “ Passion ' , ' Obsession ' . “ Rutgers Devotion Devotion DMR ' , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 03 34 ' , 
DMR ' , “ 26 _ 24 _ 33 ” , “ 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 , and and / or 42 _ 21 _ 02 ' ) to any second sweet basil plant , includ 
* 42 _ 21 _ 02 ' , such as those that include one or more trans - 20 ing itself or another plant of the disclosure . In particular 
genes that confer a desirable trait , such as one or more of embodiments , the method of crossing includes ( a ) planting 
those provided herein . In one example , the ‘ Thunderstruck ' , seeds of a sweet basil plant provided herein ; ( b ) cultivating 
“ Passion ' , ' Obsession ' , ' Rutgers Devotion DMR ' , sweet basil plants resulting from the seeds until said plants 
“ 26 _ 24 _ 33 ' , “ 50 _ 03 _ 05 ' , 50 _ 03 _ 34 ' , or “ 42 _ 21 _ 02 ' , vari - bear flowers ; ( c ) allowing fertilization of the flowers of said 
ety is modified using gene editing ( such as gene silencing ) . 25 plants ; and ( d ) harvesting seeds produced from said plants . 

Compositions that include a seed ( such as a seed of In one example , methods of producing sweet basil seeds 
* Thunderstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devotion ( such as hybrid seeds ) include crossing a new sweet basil 
DMR ' , " 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ’ , and / or variety ( “ Thunderstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers 
* 42 _ 21 _ 02 ' ) that produces a plant of the disclosure in plant Devotion DMR ' , “ 26 _ 24 _ 33 ' , $ 50 _ 03 _ 05 ' , $ 50 _ 03 _ 34 ' , ' or 
seed growth media are provided . Examples of plant seed 30 642 _ 21 _ 02 ' ) to a second , sweet basil plant , which is noni 
growth media include soil and synthetic cultivation medium sogenic to the new sweet basil variety . In particular 
( e . g . , those that include polymers and / or hydrogels ) , and examples , crossing includes cultivating sweet basil plants 
others known in the art ( e . g . , see U . S . Pat . No . 4 , 241 , 537 ) . grown from seeds of the new variety ( ies ) provided herein 
The growth media can be in a container or can , for example , and cultivating sweet basil plants grown from seeds of a 
be soil in a field or greenhouse . Plant seed growth media can 35 second , distinct sweet basil plant until the plants bear 
provide adequate physical support for seeds and can retain flowers ; cross - pollinating a flower on one of the two plants 
moisture and / or nutritional components . Examples of char - with the pollen of the other plant ; and harvesting the seeds 
acteristics for soils can be found , for instance , in U . S . Pat . resulting from the cross pollination . 
Nos . 3 , 932 , 166 and 4 , 707 , 176 . Methods for developing BDM sweet basil plants in a 

Also provided is a tissue culture of regenerable cells of a 40 sweet basil breeding program are provided . Such methods 
disclosed sweet basil plant ( Thunderstruck ' , ' Passion ' , can include using a plant or part thereof from a new basil 
' Obsession ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , variety ( ‘ Thunderstruck ' , ' Passion ' , ' Obsession ' , ' Rutgers 
* 50 _ 03 _ 05 ' , 50 _ 03 _ 34 ' , and ' 42 _ 21 _ 02 ' ) , such as one that Devotion DMR ' , “ 26 _ 24 _ 33 ' , 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , 
exhibits resistance or tolerance to BDM as well as plants and / or 42 _ 21 _ 02 ' ) as a source of breeding material using 
regenerated therefrom which may express some or all of the 45 plant breeding techniques , such as recurrent selection , mass 
physiological and morphological characteristics of a dis - selection , bulk selection , backcrossing , pedigree breeding , 
closed sweet basil plant . genetic marker - assisted selection , and genetic transforma 

Disclosed are eight new sweet basil varieties ( “ Thunder tion . In certain examples , the cultivar ‘ Thunderstruck ' , Pas 
struck ' , “ Passion ' , ' Obsession ' , ' Rutgers Devotion DMR ' , sion ' , ' Obsession ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , 
“ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , and ' 42 _ 21 _ 02 ' ) , 50 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , or 42 _ 21 _ 02 ' is used as a male or 
which include a single locus conversion . The single locus female parent . 
conversion can include a transgenic gene which has been Methods of producing a sweet basil plant derived from a 
introduced by genetic transformation . In some embodi - plant provided herein ( “ Thunderstruck ” , “ Passion ' , ' Obses 
ments , the single locus conversion can include a dominant or sion ' , ' Rutgers Devotion DMR ” , “ 26 _ 24 _ 33 ' , “ 50 _ 03 _ 05 ' , 
recessive allele . The locus conversion can confer any trait 55 650 _ 03 _ 34 ’ , or “ 42 _ 21 _ 02 ' ) , such as an inbred sweet basil 
upon the single locus converted plant , including nutritional plant , are provided . Such methods can include ( a ) preparing 
value , aromatic value , herbicide resistance , insect resistance , a progeny plant derived from a plant of a new sweet basil 
resistance to bacterial , fungal , or viral disease , male fertility variety ‘ Thunderstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers 
or sterility , and improved nutritional quality . Devotion DMR ” , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ’ , and 

A first generation ( F1 ) hybrid seed produced by crossing 60 42 _ 21 _ 02 ' ) by crossing the plant with a second sweet basil 
a plant of the disclosure ( “ Thunderstruck ' , ' Passion ' , plant ; and ( b ) crossing the progeny plant with itself or a 
' Obsession ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , second plant to produce a progeny plant of a subsequent 
* 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ’ , and / or “ 42 _ 21 _ 02 ' ) to a second generation which is derived from a plant of a disclosed new 
sweet basil plant is provided . Also provided are the F1 sweet basil variety . The method can further include ( c ) 
hybrid sweet basil plants grown from the hybrid seed 65 crossing the progeny plant of a subsequent generation with 
produced by such crossing , and the seeds of an F1 hybrid itself or a second plant ; and ( d ) repeating steps ( b ) and ( c ) 
plant . In some embodiments , the F , hybrid sweet basil plant for , least 2 additional generations ( such as at least 3 , at least 
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5 , or at least 10 additional generations ) to produce an inbred Devotion DMR ' , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ‘ 50 _ 03 _ 34 ' , and 
sweet basil plant derived from a plant of a new sweet basil 42 _ 21 _ 02 ' ) are provided . In some examples the methods 
variety provided herein . include ( a ) crossing a plant of a new sweet basil variety 

Methods of producing a sweet basil plant derived from a disclosed herein with a second plant having one or more 
new sweet basil variety " Thunderstruck ' , ' Passion ' , ' Obses - 5 desired traits to produce F , progeny plants ; ( b ) selecting F1 
sion ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ” , 50 _ 03 _ 05 ' , progeny plants that have the desired trait to produce selected 
50 03 34 ' , and 42 _ 21 _ 02 ' can include ( a ) crossing a F2 progeny plants ; ( c ) crossing the selected progeny plants 
derived sweet basil plant with itself or another sweet basil with at least a first plant of “ Thunderstruck ' , ' Passion ' , plant to yield additional derived progeny sweet basil seed ; ' Obsession ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , ( b ) growing the progeny sweet basil seed of step ( a ) under 10 “ 50 _ 03 _ 05 ' , 650 _ 03 _ 34 ' , or “ 42 _ 21 _ 02 ' to produce back plant growth conditions to yield additional derived sweet cross progeny plants ; ( d ) selecting backcross progeny plants basil plants ; and ( c ) repeating the crossing and growing steps that have the desired trait and physiological and morpho of ( a ) and ( b ) to generate further sweet basil plants . In logical characteristics of a new sweet basil variety disclosed specific embodiments , steps ( a ) and ( b ) may be repeated 
from 0 to 7 times ( such as 0 to 4 or 1 to 5 times , such as 1 , 15 herein to produce selected backcross progeny plants ; and ( e ) 
2 , 3 , 4 , or 5 or more times ) as desired to generate further repeating steps ( c ) and ( d ) one or more times in succession 
sweet basil plants derived from a new sweet basil variety to produce selected second or higher backcross progeny 
provided herein ( “ Thunderstruck ” , “ Passion ' , ' Obsession ’ , plants that include the desired trait and the physiological and 
“ Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , “ 50 _ 03 _ 05 ' , morphological characteristics of one of a new sweet basil 
‘ 50 _ 03 _ 34 ’ , or 42 _ 21 _ 02 ' ) . 20 variety disclosed herein when grown in the same environ 
Methods of producing sweet basil seed from a parent mental conditions . In some embodiments , the single locus 

plant provided herein ( “ Thunderstruck ” , “ Passion ' , ' Obses - confers a desirable trait , such herbicide tolerance or resis 
sion ' , ‘ Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ” , “ 50 _ 03 _ 05 ' , tance , drought tolerance , heat tolerance , low or high soil pH 
* 50 _ 03 _ 34 ’ , and / or 42 _ 21 _ 02 ' ) are provided . In some level tolerance , salt tolerance , resistance or tolerance to an 
examples such methods include crossing a sweet basil 25 insect , resistance or tolerance to a bacterial disease , resis 
variety provided herein with itself or a second sweet basil tance or tolerance to a viral disease , resistance or tolerance 
plant and harvesting a resulting sweet basil seed . In some to a fungal disease , resistance or tolerance to a nematode , 
examples , the sweet basil plant has a desirable trait , which resistance or tolerance to a pest , male sterility , site - specific 
is introduced into plants in the form of seeds resulting from recombination , abiotic stress tolerance ( such as tolerance to 
such a cross . For example , the second plant can be trans - 30 drought , heat , low or high soil pH level , and / or salt ) , and in 
genic , wherein the transgene confers the desirable trait . particular modified resistance to basil downy mildew dis 
Seeds produced by such methods , including F , hybrid seeds , ease , such as downy mildew resistance . In some examples , 
as well as sweet basil plants or parts thereof produced by the single locus confers the ability to synthesize a protein 
growing such a seed , are provided . In some examples , the encoded by a gene located within the single locus . 
method of crossing includes planting seeds of the sweet basil 35 The disclosure also provides sweet basil plants and parts 
variety provided herein , cultivating sweet basil plants result , thereof produced by any of the methods disclosed herein . In 
ing from the seeds until the plants bear flowers , allowing some embodiments , sweet basil plants produced by the 
fertilization of the flowers of the plants ; and harvesting seeds disclosed methods includes at least two , at least three , at 
produced from the plants . least four , at least five , or at least 10 of the traits of a new 
Methods are provided for producing a plant of a sweet 40 sweet basil variety as described herein . In some embodi 

basil variety provided herein ( “ Thunderstruck ' , ' Passion ' , ments , the sweet basil plants produced by the disclosed 
' Obsession ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , methods include at least two , at least three , at least four , at 
* 50 _ 03 _ 05 ' , 50 _ 03 _ 34 ' , and / or 42 _ 21 _ 02 ' ) that has one or least five , or at least 10 of the traits of a new sweet basil 
more added desired agronomic traits , as well as plants and variety provided herein ( see Tables 3 to 9 ) , such as providing 
seeds generated from such methods . In one example , such a 45 downy mildew resistance and / or conferring a degree of high 
method provides a sweet basil plant having a single locus tolerance under high disease pressure of downy mildew , as 
conversion of a sweet basil variety provided herein , wherein described herein . 
the sweet basil plant includes or expresses the physiological The disclosure provides sweet basil seed deposited as 
and morphological characteristics of a new sweet basil ATCC Accession No . PTA - 124576 , PTA - 124574 , PTA 
variety provided herein ( such as those shown in any of 50 124572 , PTA - 124578 , PTA - 124575 , PTA - 124573 , PTA 
Tables 3 to 9 ) . Such methods can include introducing one or 124571 , and PTA - 124577 . 
more transgenes that confer one or more desired traits into Methods are provided for producing and using an extract 
a plant of a new sweet basil variety provided herein . A or an essential oil from the new sweet basil variety provided 
transgenic or non - transgenic single locus conversion can herein . For example , such an extract or essential oil can be 
also be introduced by backcrossing . Exemplary desired traits 55 used in foods , flavors , fragrances and other products . 
include herbicide tolerance or resistance , resistance or tol - Also provided herein is packaging material containing 
erance to an insect , resistance or tolerance to a bacterial one or more ‘ Thunderstruck ' , ' Passion ' , ' Obsession ' , ' Rut 
disease , resistance or tolerance to a viral disease , resistance gers Devotion DMR ' , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , 
or tolerance to a fungal disease , resistance or tolerance to a or 42 _ 21 _ 02 ' plants or parts thereof ( such as biomass , 
nematode , resistance or tolerance to a pest , male sterility , 60 leaves , extract , and / or oil ( s ) ) . In some examples , such a 
site - specific recombination ; abiotic stress tolerance ( such as package includes cells , DNA , and / or protein from a “ Thun 
tolerance to drought , heat , cold , low or high soil pH level , derstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devotion 
and / or salt ) , modified downy mildew resistance and toler - DMR ' , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , and / or 
ance content , or other desired qualities . “ 42 _ 21 _ 02 ' cultivar . Exemplary packaging material 
Methods of introducing a single locus conversion ( such as 65 includes , but is not limited to , boxes , bags , plastic contain 

a desired trait ) into a new sweet basil variety disclosed ers , bottles , jars , or other containers . Such packaging mate 
herein ( “ Thunderstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers rial can be made from glass , paper , or plastic . 
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For example , the disclosure provides a package contain publication with color drawing ( s ) will be provided by the 
ing a plant or part thereof from one or more of ‘ Thunder Office upon request and payment of the necessary fee . 
struck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devotion DMR ' , FIG . 1 . Primary and nested population structure for 180 
“ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , and 42 _ 21 _ 02 ' ( such accession panel of Ocimum species . Primary and secondary 
as a bag , jar , box , bottle , or other container containing leaves 5 ( nested ) model - based clustering analysis using Structure ver 
and / or biomass from " Thunderstruck ' , ' Passion ' , ' Obses 2 . 2 . 3 software for panels of Ocimum spp . accessions using sion ' , ' Rutgers Devotion DMR ' , “ 26 24 33 ' , ' 50 03 05 ' , 20 EST - SSR markers . Major clusters ( K = 3 ) ( top histogram ) * 50 _ 03 _ 34 ' , and / or 642 _ 21 _ 02 ' ) . In some examples , the and sub - clusters ( K = 7 ) ( bottom histogram ) derived from leaves and / or biomass are dried or freeze dried . In some primary and nested clustering iterations . Ten accessions examples , the leaves and / or biomass are frozen . In some 
examples , the leaves and / or biomass are fresh . The leaves 10 were admixed and nested population structure could not be 
and / or biomass of ‘ Thunderstruck ” , “ Passion ' , ' Obsession ' , inferred due to unknown parentage of admixed primary 
“ Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , “ 50 _ 03 _ 05 ' , cluster membership ( white bars ) . 
* 50 _ 03 _ 34 ” , “ 42 _ 21 _ 02 ' and / or “ 42 _ 21 _ 02 ' may be com FIGS . 2A - 2B . Images of DMR lines during two phases of 
bined with leaves and / or biomass of other sweet basil breeding . ( A ) BDM tolerance observed in the University of 
varieties , or other materials ( such as other herbs , such as 15 Florida , Everglades Research & Education Center , Belle 
oregano leaves , parsley leaves , and / or other basils apart Glade , Fla . Small plants designated with yellow dots indi 
from the disclosed sweet basils , and the like ) . In one cate commercial controls which exhibit the BDM and are 
example , a plant or part thereof from one or more of each close to death , remaining plants in the middle and 
* Thunderstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devotion between the yellow painted dots on the plastic mulch are 
DMR ' , ' 26 24 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , and 20 full - siblings of cross 469 - 11 / SB13 . ( B ) subsequent field 
* 42 21 02 ' ( such as biomass or leaves ) are part of a food or evaluation in which progeny have been stabilized from 
fragrance product . single seed descent and demonstrate a uniform tolerance 

An essential oil extract from one or more of ‘ Thunder response ( left ) versus susceptibility of the commercial sweet 
struck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devotion DMR ' , basil control ( right ) , photograph taken at the Rutgers Uni 
26 24 33 ' , ' 30 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , and ' 42 _ 21 _ 02 ' also 25 versity Clifford E & Melda C . Snyder Research and Exten 
provided . In one example , the oil extract includes an aro sion Farms , near Pittstown , N . J . matic oil characterized as a sweet basil containing linalool , FIG . 3 . Pedigree of the new sweet basil varieties . Circles methyl chavicol , 1 - 8 , cineole and other aromatic constitu 
ents in ratios that impart a sweet basil aroma . In some indicate individual plant selections . Demonstrates the pedi 
examples , such an extract includes DNA and / or protein from , gree breeding strategy adopted and resulting in the inbred 
a ‘ Thunderstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devo 30 lines shown in the lower most tier of the chart . Circle 
tion DMR ' , “ 26 _ 24 _ 33 ' , 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ’ , and represent individuals . Lines connecting two circles represent 
* 42 21 02 ' cultivar . direct descent . A single line connecting two circles indicates 

Also provided are methods of using either parent variety a self - pollinated generation , whereas one circle connected to 
( ' Mrihani ' and / or ‘ SB22 ' , ATCC Accession Nos . 124616 two circles indicates a cross - pollinated generation in which 
and 124617 , respectively ) in a breeding program , for 35 the mother is on the right and father on left . Lowest circles 
example to produce a sweet basil plant resistant to Perono - represent 11 completed breeding lines . 
spora belbahrii . In some examples , the method includes FIG . 4A - 4B . Digital images of ( A ) new sweet basil 
crossing non - sweet basil variety ‘ Mrihani ’ ( MRI ) with sweet varieties ( - 50 _ 03 _ 05 ' , ' Passion ' , ' 42 _ 21 _ 02 ' , ' Rutgers 
basil variety ‘ SB22 ' , thereby generating a sweet basil plant Devotion DMR ' , ' 50 _ 03 _ 34 ” , “ 26 _ 24 _ 33 ' , and ' Obsession ' ) 
resist to Peronospora belbahrii . In some examples , the 40 compared to commercial control variety ‘ DiGenova ’ , and 
method includes crossing non - sweet basil variety ‘ Mrihani ' ( B ) variety Thunderstruck ” . While the new varieties exhibit 
with a sweet basil variety to generate a sweet basil plant little or no symptoms from basil downy mildew exposure , 
resist to Peronospora belbahrii . In some examples , the the commercial sweet basil control exhibits downy mildew 
method includes crossing sweet basil variety ‘ SB22 ' with a symptoms . 
different sweet basil variety to generate a sweet basil plant 45 FIG . 5 illustrates in a pictorial manner ( chromatogram ) 
resist to Peronospora belbahrii . Progeny and seed ( such as the aroma volatiles of the essential oils analyzed using gas 
F? progeny and seed ) produced from such crosses are chromatography and mass spec for fresh ‘ 47 - 21 - 07 ' . 
provided herein . Also provided are plants and parts thereof FIG . 6 is a visual representation ( dendrogram ) of genetic 
resulting from such crosses , such as from F? progeny and / or distance among the new sweet basil cultivars ‘ Thunder 
seed . Such plants ( and parts thereof , such as oils and leaves ) 50 struck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devotion DMR ' , 
and seeds , can be used in the disclosed compositions and “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , and ' 42 _ 21 _ 02 ' , 
methods . Also provided are genetically modified versions of additional Rutgers breeding lines and commercial varieties . 
“ Mrihani ' and ' SB22 ' , such as those that include one or more The new cultivars group together demonstrating homoge 
transgenes that confer a desirable trait , such as one or more neity within lines and distinctness from other commercially 
of those provided herein . In one example , the ‘ Mrihani ’ or 55 available lines . Unweighted pair group method using arith 
‘ SB22 ' , variety is modified using gene editing ( such as gene metic average ( UPGMA ) dendrogram was used . Genetic 
silencing ) . distance was calculated using the Jaccard Similarity Coef 

The foregoing and other objects and features of the ficient ( x - axis ) and bootstrap values are the result of a 1 , 000 
disclosure will become more apparent from the following permutations with support value greater than 0 . 500 shown . 
detailed description , which proceeds with reference to the 60 
accompanying figures . SEQUENCE LISTING 

15 
The nucleic sequences are shown using standard letter 

BRIEF DESCRIPTION OF THE DRAWINGS abbreviations for nucleotide bases , as defined in 37 C . F . R . 
65 1 . 822 . Only one strand of each nucleic acid sequence is 

The patent or application file contains at least one drawing shown , but the complementary strand is understood as 
executed in color . Copies of this patent or patent application included by any reference to the displayed strand . The 
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sequence listing generated on Oct . 31 , 2017 16 Kb , and the leaf . In situations of high disease pressure brought about 
submitted herewith , is herein incorporated by reference . by very increased levels of pathogen spores in the crop 
SEQ ID NOS : 1 - 58 are SSR primer sequences used for canopy brown to black leaf lesions resulting from cell death 

genotyping . appear and may expand . 
SEQ ID NO : 59 is a nucleic acid sequence attached to the 5 The spectrum of resistance through susceptibility to BDM 

5 ' end of each of forward primer in Table 10 to facilitate can be measured by sporulation as opposed to leaf yellow 
fluorescent labeling of PCR products . ing , which may be the result of extenuating factors such as 

nitrogen deficiency . Thus , response can be measured on the DETAILED DESCRIPTION basis of % sporulation . In one example a scale from 0 to 4 
" is used , comparing all genotypes in a given test ( 0 = no The following explanations of terms and methods are sporulation , 1 = 1 % to 10 % sporulation , 2 = 11 % to 25 % provided to better describe the present disclosure and to 

guide those of ordinary skill in the art in the practice of the sporulation , 3 = 26 % to 50 % sporulation , and 4 = 51 % to 
100 % sporulation ) . This scale facilitates rapid scoring of present disclosure . As used herein , “ comprising ” means 

“ including " and the singular forms " q " or " an ” or “ the ” 15 multiple leaves from individual plants or plots of multiple 
include plural references unless the context clearly dictates plants ( i . e . homogenous varieties or breeding lines ) , while 
otherwise . For example , reference to " comprising a plant ” providing a repeatable and representative measure of disease 
includes one or a plurality of such plants . The term “ or ” reaction on an individual plant basis . For selection of 
refers to a single element of stated alternative elements or a individual plants , six mature leaves are detached from each 
combination of two or more elements , unless the context 20 plant and assigned a score from which a DSI was calculated 
clearly indicates otherwise . For example , the phrase “ A or on a single - plant basis using the equation : 
B ” refers to A , B , or a combination of both A and B . 
Furthermore , the various elements , features and steps dis 
cussed herein , as well as other known equivalents for each ( single leaf x disease rating ) 

DSI = such element , feature or step , can be mixed and matched by 25 ( number of leaves scored X maximum disease rating ) 
one of ordinary skill in this art to perform methods in 
accordance with principles described herein . Among the 
various elements , features , and steps some will be specifi For isogenic varieties or breeding lines replicated plots , 
cally included and others specifically excluded in particular typically between 10 - 15 feet , are assigned a score based on 
examples . 30 the aggregate level of sporulation among plants . In this case 

Unless explained otherwise , all technical and scientific disease severity can be reported as the mean score across 
terms used herein have the same meaning as commonly replicated plots on a given date or scoring dates can be 
understood to one of ordinary skill in the art to which this combined and used to calculate area under the disease 
disclosure belongs . Although methods and materials similar progress curve ( AUDPC ) ( see Table 6 ) . 
or equivalent to those described herein can be used in the 35 As used herein , " resistance ” to BDM is used to describe 
practice or testing of the present disclosure , suitable meth - plants for which sporulation over the growing season or 
ods and materials are described below . The materials , meth - cycle of the plant has not been observed in any environment 
ods , and examples are illustrative only and not intended to and across all levels of disease pressure including the most 
be limiting . All references cited herein are incorporated by severe . 
reference in their entirety . 40 As used herein , " tolerance ” to BDM is used to describe 

In some examples , the numbers expressing quantities of plants exhibiting some degree of symptoms and / or sporula 
ingredients , properties such as molecular weight , reaction tion that does not preclude its sale in the marketplace . Thus , 
conditions , and so forth , used to describe and claim certain total yield may decrease but not the extent of significant 
embodiments are to be understood as being modified in economic impact with regard to the sale of the product . 
some instances by the term " about ” or “ approximately . ” For 45 BDM tolerance can vary according to the number and nature 
example , " about ” or “ approximately ” can indicate + / - 20 % of genes conferring the host response . BDM tolerance can 
variation of the value it describes . Accordingly , in some also be subject to interaction with the environment , which 
embodiments , the numerical parameters set forth herein are directly affects the level of disease pressure and will vary 
approximations that can vary depending upon the desired under different environmental conditions , inoculum density , 
properties sought to be obtained by a particular embodiment . 50 plant age and length of season . Nevertheless , the disclosed 
Notwithstanding that the numerical ranges and parameters new sweet basil varieties have exhibited under field condi 
setting forth the broad scope of some examples are approxi - tions no - to - few BDM symptoms , depending upon when the 
mations , the numerical values set forth in the specific rating occurs , and are referred to herein a BDM resistant / 
examples are reported as precisely as practicable . The reci - tolerant . In addition , each new variety significantly outper 
tation of ranges of values herein is merely intended to serve 55 formed commercial controls to which they have been com 
as a shorthand method of referring individually to each pared relative to the expression of BDM on the susceptible 
separate value falling within the range . control sweet basils and the absence to few signs of BDM on 

Backcross : The mating of a hybrid to one of its parents . these new sweet basils ( see Table 6 ) . 
For example hybrid progeny , for example a first generation All of the disclosed new sweet basil varieties ( Thunder 
hybrid ( F1 ) , can be crossed back one or more times to one 60 struck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devotion DMR ' , 
of its parents . Backcrossing can be used to introduce one or “ 26 _ 24 _ 33 ' , 450 _ 03 _ 05 ' , 50 _ 03 _ 34 ' , and 42 _ 21 _ 02 ' ) are 
more single locus conversions ( such as one or more desir at least or less sporulation during the growing cycle , but may 
able traits ) from one genetic background into another . demonstrate minor differences in response by environments 

Basil downy mildew ( BDM ) : The pathogen Peronospora due to absence or presence of minor QTL . Across environ 
belbahrii responsible for causing downy mildew in basil 65 ments these varieties have significantly higher tolerance then 
plants . Initial symptoms usually include yellow areas visible any known culinary sweet basil variety commercially avail 
on the upper leaf surface often confined within the veins of able . 
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Biomass : Organic matter derived from an organism , such locus transferred into the variety via the backcrossing tech 
as a sweet basil plant or part thereof . In some examples , nique and / or by genetic transformation . 
biomass refers to all the above ground plant material at a Sweet basil : As used herein , sweet basil ( Ocimum basi 
particular point of time , thus including the leaves , stems and licum ) or sometimes referred to as American Basil , French 
may include flowers ( at varying stages of development given 5 Basil , Italian Basil refers to any plant from the genus and 
the flowering period ranges over a period of time ) . Biomass species Ocimum basilicum . As used herein , sweet basil may 
can include all vegetative and reproductive material pro also refer to a variant , progeny , or offspring of such a plant , 
duced by the plant at time of harvest . including a plant or part thereof . The terms variety , cultivar , 

Cell . Cell as used herein includes a plant cell , whether or the like may be used interchangeably to refer to a plant of 
isolated , in tissue culture or incorporated in a plant or plant 10 the present disclosure . 
part . Tissue culture : A composition that includes isolated cells 

Cross . Synonymous with hybridize or crossbreed of the same or a different type or a collection of such cells 
Includes the mating of genetically different individual organized into parts of a plant . 
plants , such as the mating of two parent plants . Transformation . The introduction of new genetic material 

Cross - pollination : Fertilization by the union of two gam - 15 ( e . g . , exogenous transgenes ) into plant cells . Exemplary 
etes from different plants . mechanisms that are to transfer DNA into plant cells include 

Essential oil ( EO ) : A concentrated hydrophobic liquid ( but not limited to ) electroporation , microprojectile bom 
containing volatile aroma compounds from aromatic plants , bardment , Agrobacterium - mediated transformation and 
such as a sweet basil plant . An oil is “ essential ” in the sense direct DNA uptake by protoplasts . 
that it historically was considered by some to be the “ essence 20 Transgene . A gene or genetic material that has been 
of the plant ’ s fragrance ; it does not mean indispensable . transferred into the genome of a plant , for example by 
The essential oil of sweet basil accumulates in glandular genetic engineering methods . Exemplary transgenes include 
trichomes in leaves and flowers of the sweet basil plant and cDNA ( complementary DNA ) segment , which is a copy of 
these compounds impart the characteristic aroma / odor of mRNA ( messenger RNA ) , and the gene itself residing in its 
aromatic plants / culinary herbs including sweet basil . Meth - 25 original region of genomic DNA . In one example , describes 
ods of generating or obtaining an EO from a plant include a segment of DNA containing a gene sequence that is 
extraction by distillation ( e . g . , by using steam or water or introduced into the genome of a sweet basil plant or plant 
combination ) , expression , solvent extraction , absolute oil cell . This non - native segment of DNA may retain the ability 
extraction , super critical fluid extraction , cold pressing , or to produce RNA or protein in the transgenic plant , or it may 
combinations thereof . Methods may also include capturing 30 alter the normal function of the transgenic plant ' s genetic 
such aromas that are naturally volatizing from the plant code . In general , the transferred nucleic acid is incorporated 
using static or nonstatic headspace above the plant material into the plant ' s germ line . Transgene can also describe any 
in an enclosed vial or chamber from which the volatiles are DNA sequence , regardless of whether it contains a gene 
then captured . coding sequence or it has been artificially constructed , 

F , hybrid : The first generation progeny of the cross of two 35 which has been introduced into a plant or vector construct in 
stable parents that are nonisogenic or isogenic plants . which it was previously not found . 
Gene Silencing . A general term describing epigenetic 

processes of gene regulation , including any technique or New Downy Mildew Resistant / Tolerant Sweet 
mechanism in which the expression of a gene is prevented . Basil Cultivars 

Genotype . The genetic constitution of a cell , an organism , 40 
or an individual ( i . e . , the specific allele makeup of the The impact of BDM has impacted traditional basil seed 
individual ) usually with reference to a specific character producing regions ( e . g . , Italy , Kenya , Europe , USA ) to such 
under consideration . an extent that seedstock can no longer be grown in these 

Plant : Includes reference to an immature or mature whole locations when the disease is present as commercial sweet 
plant , including a plant from which seed , roots or leaves 45 basils are susceptible . The rapid spread of BDM in basil 
have been removed . Seed or embryo that will produce the producing regions around the world in the absence of 
plant is also considered to be the plant . effective genetic resistance and poor chemical control mea 

Plant parts . Includes protoplasts , leaves , stems , roots , root sures have resulted in significant crop failures and limited 
tips , anthers , pistils , seed , embryo , pollen , ovules , cotyle - shelf life . In response to the threat of BDM , the inventors 
don , hypocotyl , flower , shoot , tissue , petiole , cells , meri - 50 developed and identified several new BDM resistant / tolerant 
stematic cells and the like . Includes plant cells of a tissue basil genotypes from the sweet basil species ( Ocimum 
culture from which Sweet basil plants can be regenerated . basilicum L . ) . Although multiple years of field experiments 

Progeny . Offspring ; descendants . indicate that adoption of a diligent schedule of chemical 
Regeneration . The development of a plant from tissue applications can reduce the impact of BDM ( Homa et al . , 

culture . The cells may , or may , not have been genetically 55 Plant Dis . 89 : 1561 - 1566 , 2014 ; Wyenandt et al . , Phytopa 
modified . Plant tissue culture relies on the fact that all plant thology 105 : 885 - 894 , 2015 ) , the extent to which disease 
cells have the ability to generate a whole plant ( totipotency ) . severity is reduced is difficult to justify economically by the 
Single cells ( protoplasts ) , pieces of leaves , or roots can often cost of chemical applications for this burgeoning yet minor 
be used to generate a new plant on culture media given the specialty crop . In addition , under organic production sys 
required nutrients and plant hormones . 60 tems , adequate control measures have not been effective , 

Self - pollination : The transfer of pollen from the anther to putting the organic basil acreage in the US and abroad at risk 
the stigma of the same plant . for significant losses . 

Single locus converted ( conversion ) plant : Plants devel - To generate the disclosed new BDM resistant / tolerant 
oped by backcrossing and / or by genetic transformation , basil varieties ( Thunderstruck ' , ' Passion ' , ' Obsession ' , 
wherein essentially all of the desired morphological and 65 ‘ Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , “ 50 _ 03 _ 05 ' , 
physiological characteristics of a sweet basil variety are 50 _ 03 _ 34 ' , and ' 42 _ 21 _ 02 ' ) , the sweet basil ‘ Mrihani ' 
recovered in addition to the characteristics of the single ( unpatented ) was selected after extensive screening of com 
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mercially available sweet basils , nonsweet basils and exotic ( * Thunderstruck ' , ' Passion ' , ' Obsession ' , “ Rutgers Devo 
basils to identify possible sources of resistance as an appro tion DMR ' , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , and 
priate donor for introduction of BMD resistance / tolerance * 42 _ 21 _ 02 ' ) derived from a series of crosses and selections 
genes by a pedigree selection strategy informed by investi - between , ‘ Mrihani ' with ‘ SB22 ' . The eight new distinct 
gation of the genes mediating ' Mrihani ’ - conferred BDM 5 sweet basil cultivars are each tolerant to Peronospora bel 
response . Adoption of this strategy facilitated development bahrii , the causal agent of BDM in Ocimum spp . and are 
of an inbred family of sweet basil varieties that are resistant significantly more tolerant than all other commercial sweet 
or highly tolerant to BDM . The new varieties were derived basils in the marketplace or commercially available . This 
from a single source of resistance which led to the creation BDM tolerance and / or resistance trait results in sweet basil 
of eight new distinct sweet basil cultivars with different plant 10 cultivars that are distinct from all other sweet basils cur 
phenotypes . According to phylogenetic analysis , DM resis - rently on the commercial market . While there have been 
tant genotypes are ubiquitous outside the 0 . basilicum sweet basil varieties and some other basils have been 
species ; however , the phenotype and chemotype of those described as having BDM tolerance in commercial seed 
Ocimum spp . precludes their use in commercial sweet basil catalogs , the inventors observed that none of the sweet basils 
markets as they neither appear visually to look like any type 15 available were resistant and under field conditions , exhibited 
of edible sweet basil nor smell and taste like anything severe BDM symptoms and were significantly less tolerant 
closely related to a sweet basil . Thus , there are currently no to BDM than the eight sweet basils described herein . In 
commercially available sweet basils with sufficient tolerance some cases in New Jersey and Florida , those commercial 
to BDM . Basil cultivars with BDM resistance / tolerance are cultivars died from BDM while the new varieties thrived 
critically needed given that the majority of US production 20 despite the presence of BDM under ambient conditions . 
acreage remains at - risk to this disease , particularly for the A series of selected progeny resulted from crossing and 
organic producers where even less successful management selection over multiple generations ( n = 8 ) . BDM response 
options are available . evaluations were performed under controlled greenhouse 

Plant breeding programs evaluate available genotypes and field - environments subjected to appropriate inoculum 
( germplasm ) for primary traits of interest ( e . g . , disease 25 densities of BDM inoculum pressure . Procedures used to 
resistance ) and characterization of their genetic relatedness . evaluate response to BDM are described for the field ( Wy 
Therefore , preliminary efforts in identifying BDM resistant enandt et al . , Phytopathology 105 : 885 - 894 , 2010 ; Wyenandt 
tolerant varieties included high - throughput BDM response et al . , HortScience 45 ( 9 ) : 1416 - 1419 , 2015 ) and greenhouse 
evaluations of > 200 basil accessions and phylogenetic ( Pyne et al . , HortSci 49 : 1041 - 5 , 2014 ) . Repeated evaluations 
analysis of > 170 basil accessions facilitated by the devel - 30 led to the discovery of a series of sweet basil inbred lines 
opment of high quality EST - SSR markers ( FIG . 1 ) . Popu - having BDM resistance / tolerance in addition to the visual 
lation structure analysis revealed three major demarcations appearances , flavor and aromas desired for the traditional 
of genetic similarity or groups ( k1 , k2 and k3 ) and seven sweet basil market . These new cultivars are genetically 
sub - groups ( k1 . 1 , k1 . 2 , k2 . 1 , k2 . 2 , k3 . 1 , k3 . 2 , k3 . 3 ) . The stable or pure conferring uniformity generation to generation 
major kl group includes 94 O . basilicum genotypes that 35 from seed as well as from clonal / vegetative propagation . 
include the k1 . 1 commercial sweet basil sub - group . Efforts Genetic fingerprinting of these new eight varieties confirms 
to introduce resistance from k2 and k3 were made through their phenotypic homogeneity and facilitates their identifi 
hybridization ( k1xk2 and k3 hybrid ) , but F , sterility pre - cation from other commercial sweet basil varieties . These 
vented further breeding efforts . However , a single genotype , new cultivars ( e . g . , seeds , plants , and parts thereof ) can be 
“ Mrihani ’ , located in the k1 group was identified providing 40 used for the fresh , processing , fresh frozen , ornamental , and 
a source of BDM resistance / tolerance , given its sexual heath markets for growers , processors and horticulturalists / 
compatibility with commercial sweet basil k1 . 1 sub - group . home gardeners . 

A six - generation , full - sibling family developed from a In some examples , currently commercially available 
cross between “ Mrihani ' ( also referred to herein as MRI ) ( an sweet basils are damaged by BDM by about 15 % - 100 % 
Ocimum basilicum non - sweet basil phenotype ) and inbred 45 leading to crop loss and plant death . In contrast , the dis 
breeding line ‘ SB22 ' ( unpatented ) ( a sweet basil phenotype closed new varieties only exhibit < 10 % damage when 
( Large - leaf Italian phenotype ) with basil Fusarium wilt subjected to the same levels of disease pressure during 
tolerance ( FOB ) ) , indicated DM resistance was mediated by representative growth periods ( prior to the flowering growth 
major gene control ( Pyne et al . , J . Amer . Soc . Hort . Sci . stages ) in the absence of commercial fungicide and other 
140 : 396 - 403 , 2015 ) . The F2 generation was subsequently 50 chemical control agents used to suppress BDM . In some 
genotyped using 1 , 847 double digestion restriction site examples , the use of these new sweet basil varieties provide 
associated DNA sequencing ( ddRADseq ) single nucleotide all season control during short or long seasons in tropical , 
polymorphism ( SNP ) and 42 expressed sequence tag ( EST ) - sub - tropical , and temperate growing regions . 
SSR DNA markers . These markers were employed in the The new sweet basils ( “ Thunderstruck ” , “ Passion ' , 
creation of a genetic map for sweet basil . Quantitative trait 55 " Obsession ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , 
loci ( QTL ) analysis detected a genomic region on linkage “ 50 _ 03 _ 05 ' , ‘ 50 _ 03 _ 34 ” , and “ 42 _ 21 _ 02 ' ) were developed 
group ( LG ) 11 demonstrating significant ( p < 0 . 001 ) associa - to be resistant to or highly tolerant to BDM for commercial 
tion with MRI - conferred BDM resistance . Two additional agricultural production and home gardens . These varieties , 
“ minor ” QTL detected on LGs 9 and 14 had an impact as well as their progeny , can be grown in the open fields or 
dependent upon environment . 60 high tunnels , in greenhouses in pots or other containers , 

Based on these results , a pedigree selection method was hydroponically , aeroponically , or produced in any manner 
used to develop advanced breeding material that are stable that when exposed to ambient levels of BDM will still 
for BDM resistance / tolerance , and have the proper flavor , produce a marketable fresh or dried or processed product 
aromas , leaf shape ( phenotype ) , biomass production , and with no - to - few signs / symptoms of BDM depending upon 
other traits needed for commercial marketability . 65 disease pressure . In comparison to all other current com 

The present disclosure provides a series of new basil mercial varieties , when under mild , moderate , or high DM 
downy mildew resistant ( DMR ) sweet basil cultivars pressure , these new varieties outperform all other compa 
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rable commercially - available sweet basils in all manners one or a few favorable genes for a highly heritable trait into 
related to commercial production , including growth and a desirable variety . This approach has been used extensively 
development and biomass production due to their BDM for breeding disease - resistant varieties ( e . g . , see Bowers et 
resistance / tolerance ( Table 6 ) . The present disclosure pro al . , 1992 . Crop Sci . 32 ( 1 ) : 67 - 72 ; Nickell and Bernard , 1992 . 
vides sweet basil plants with increased BDM resistance / 5 Crop Sci . 32 ( 3 ) : 835 ) . Various recurrent selection techniques 
tolerance relative to a wild type sweet basil plant and relative can be used to improve quantitatively inherited traits con 
to other commercially available sweet basils . trolled by numerous genes . 

The new sweet basil plants also exhibit an aroma and Promising advanced breeding lines can be thoroughly flavor characteristic of sweet basil . In addition to human tested and compared to appropriate standards in environ sensory responses , chemical characterization of the essential 10 ments representative of the commercial target area ( s ) for oil of these plants using both gas chromatography ( GC ) and generally two or more years in multiple locations . The best mass spectroscopy ( MS ) confirmed that the aroma is char 
acteristic of sweet basil ( Lee et al . , Perfumer & Flavorist or most preferred lines are candidates for new commercial 
42 : 37 - 40 , 42 - 50 , 2017 ) used in the fresh market ( see FIG . 5 varieties . Those still deficient in a few traits may be used as 
and Table 7 - 9 ) . In comparison , other specialized basils have 15 parents to produce new populations for further selection . 
characteristic aromas of camphor , lemon , lime , or cinnamon , One method of identifying a superior plant is to observe 
not accepted as sweet basil . For example , the aroma of its performance relative to other experimental plants and to 
traditional , ‘ Italian ' basil can be described by the relative one or more widely grown standard varieties . 
concentrations of only a few major volatile constituents : Plant breeding can result in new , unique and superior 
linalool , methyl chavicol , 1 , 8 cineole and eugenol . In some 20 sweet basil varieties and hybrids from a disclosed new sweet 
examples , extracted essential oil of a disclosed sweet basil basil variety . Two or more parental lines can be selected 
variety contains 50 - 70 % linalool ( or less ) and does not ( such as one or more of new sweet basil cultivars ‘ Thun 
exceed 30 % methyl chavicol . Thus , the new sweet basil derstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers Devotion 
cultivars ‘ Thunderstruck ” , “ Passion ' , ' Obsession , ‘ Rutgers DMR ' , “ 26 _ 24 _ 33 ” , “ 50 _ 03 _ 05 , “ 50 _ 03 _ 34 ’ , and 
Devotion DMR ' , “ 26 _ 24 _ 33 ' , 50 _ 03 _ 05 ' , 50 _ 03 _ 34 ' , and 25 642 _ 21 _ 02 ' ) , followed by repeated selfing and selection , 
°42 _ 21 _ 02 ' and progeny thereof can be used in the produc - producing many new genetic combinations . Each year , the 
tion of fresh and / or dried sweet basil , or for the distilled germplasm to advance to the next generation is selected . 
aromatic essential oils , which have multiple applications in This germplasm is grown under unique and different geo 
foods , flavors , fragrances , nutraceuticals , and culinary herbs . graphical , climatic and soil conditions , and further selections Thus , provided herein are seeds of new sweet basil 30 are then made , during and at the end of the growing season . cultivars ‘ Thunderstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers The development of new sweet basil varieties from new Devotion DMR ' , ' 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ’ , and sweet basil cultivars ‘ Thunderstruck ” , “ Passion ' , ' Obses * 42 _ 21 _ 02 ' , wherein representative sample seed of the vari sion ' , ‘ Rutgers Devotion DMR ' , $ 26 24 33 ' , 650 03 05 ' , eties are deposited under ATCC Accession Numbers : PTA 
124576 , PTA - 124574 , PTA - 124572 , PTA - 124578 , PTA - 35 . * 50 _ 03 _ 34 ” , and “ 42 _ 21 _ 02 ’ involves the development , 
124575 , PTA - 124573 , PTA - 124571 , and PTA - 124577 , A 124577 identification , and selection of promising / interesting sweet 
respectively . The disclosure provides sweet basil plants basil varieties with desirable traits / characteristics , the con 
having or consisting of the morphological and physiological tinued growing out of those selections and elimination of 
characteristics of the new sweet basil varieties provided those not meeting criteria of the plant developer and / or as 
herein . The disclosure also provides sweet basil plants 40 needed the crossing of these varieties and selection of 
having one or more of the morphological and physiological progeny from the superior hybrid crosses . A hybrid seed is 
characteristics of the new sweet basils ( such as those shown produced by manual crosses between selected male - fertile 
in FIGS . 2 , 4 , 5 and Tables 3 to 9 ) . Also provided are seeds parents or by using male sterility systems . Hybrids can be 
of such plants , progeny of such plants , parts of such plants identified by using certain single locus traits such as flower 
( such as pollen , ovules and cells ) , and vegetative sprigs or 45 color , pubescence color or herbicide resistance which indi 
clones of such plants . In one example , the disclosure pro - cate that the seed is truly a hybrid . Additional data on 
vides sweet basil plants having the genotype of one or more parental lines as well as the phenotype of the hybrid can 
of the new sweet basils provided herein . For example , the influence a decision whether to continue with the specific 
disclosure provides plants produced by growing the seed of hybrid cross . 
a new sweet basil variety provided herein . 50 Pedigree breeding and recurrent selection breeding meth 

The disclosed new sweet basil varieties and seeds can be ods can be used to develop varieties from breeding popu 
used to produce other sweet basil plants and seeds , for lations . Breeding programs combine desirable traits from 
example as part of a breeding program . Choice of breeding two or more varieties or various broad - based sources into 
or selection methods using to generate new sweet basil breeding pools from which varieties are developed by self 
plants and seeds can depend on the mode of plant repro - 55 ing and selection of desired phenotypes . Pedigree breeding 
duction , the heritability of the trait ( s ) being improved , and is commonly used for the improvement of self - pollinating 
the type of variety used commercially ( e . g . , F? hybrid crops . Two parents ( e . g . , wherein one of the parents is one 
variety , pure line variety , etc . ) . For highly heritable traits , a of the new varieties provided herein ) , which possess favor 
choice of superior individual plants evaluated at a single able , complementary traits , are crossed to produce an F? . An 
location can be effective , whereas for traits with low heri - 60 F2 population is produced by selfing one or several F , ' s . 
tability , selection can be based on mean values obtained Selection of the best or most preferred individuals can begin 
from replicated evaluations of families of related plants . in the F2 population ( or later depending upon the breeding 
Exemplary selection methods commonly include pedigree objectives ) ; then , beginning in the F3 , the best or most 
selection , modified pedigree selection , mass selection , recur - preferred individuals in the best families can be selected . 
rent selection and backcrossing . 65 Replicated testing of families can begin in the Fz or F4 

The complexity of inheritance influences choice of the generation to improve the effectiveness of selection for traits 
breeding method . Backcross breeding can be used to transfer with low heritability . At an advanced stage of inbreeding 
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( e . g . , F and F , ) , the best lines or mixtures of phenotypically example , in the commercial production of sweet basil prod 
similar lines can be tested for potential commercial release ucts ( including leaves , biomass and extracts ) or in breeding 
as new varieties . programs for the production of novel sweet basil varieties . 
Mass and recurrent selections can be used to improve A hybrid plant can also be used as a recurrent parent at any 

populations of either self - or cross - pollinating crops . A 5 given stage in a backcrossing protocol during the production 
genetically variable population of heterozygous individuals of a single locus conversion ( for example introduction of 
is either identified or created by intercrossing several dif one or more desirable traits ) of a new sweet basil variety 
ferent parents . The best or most preferred plants are selected provided herein . 
based on individual superiority , outstanding progeny , or Methods of producing sweet basil plants and / or seed are 
excellent combining ability . The selected plants are inter - 10 provided . Such methods can include crossing one or more of 
crossed to produce a new population in which further cycles the new sweet basil varieties ‘ Thunderstruck ' , ' Passion ' , 
of selection are continued . ' Obsession ' , “ Rutgers Devotion DMR ' , “ 26 24 33 ' , 

Backcross breeding has been used to transfer genetic loci “ 50 _ 03 _ 05 ' , “ 50 _ 03 _ 34 ” , and “ 42 _ 21 _ 02 ' provided herein 
for simply inherited , highly heritable traits into a desirable with itself or a second sweet basil plant and harvesting a 
homozygous variety , which is the recurrent parent ( e . g . , the 15 resulting sweet basil seed , such as an F , hybrid seed . The 
new variety disclosed herein ) . The source of the trait to be resulting plant can be grown , resulting in a sweet basil plant 
transferred is called the donor or nonrecurring parent . The or part thereof . 
resulting plant is typically expected to have the attributes of In one example methods of producing an inbred sweet 
the recurrent parent ( e . g . , variety ) and the desirable trait basil plant derived from a new sweet basil variety provided 
transferred from the donor parent . After the initial cross , 20 herein ( e . g . , ‘ Thunderstruck ” , “ Passion ' , ' Obsession ' , “ Rut 
individuals possessing the phenotype of the donor parent are gers Devotion DMR ' , “ 26 _ 24 _ 33 ' , ' 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , 
selected and repeatedly crossed ( backcrossed ) to the recur and 42 _ 21 _ 02 ' ) are provided . In one example such methods 
rent parent . The resulting plant is typically expected to have include ( a ) generating a progeny plant derived from a new 
the attributes of the recurrent parent ( e . g . , variety ) and the sweet basil variety provided herein by crossing a plant of the 
desirable trait transferred from the donor parent . 25 new variety with a sweet basil plant of a second variety ; ( b ) 

The single - seed descent procedure can refer to planting a crossing the progeny plant with itself or a second plant to 
segregating population , harvesting a sample of one seed per produce a seed of a progeny plant of a subsequent genera 
plant , and using the one - seed sample to plant the next tion ; ( c ) growing a progeny plant of a subsequent generation 
generation . When the population has been advanced from from said seed and crossing the progeny plant of a subse 
the F , to the desired level of inbreeding , the plants from 30 quent generation with itself or a second plant ; and ( d ) 
which lines are derived will each trace to different F , repeating steps ( b ) and ( c ) for an additional at least 2 
individuals . The number of plants in a population declines generations ( such as at least 3 , at least 4 , at least 5 , at least 
each generation due to failure of some seeds to germinate or 6 , at least 7 , at least 8 at least 9 , at least 10 , at least 15 or at 
some plants to produce at least one seed . As a result , a least 20 , such as 2 to 10 , 3 to 10 , or 3 to 15 generations ) with 
progeny represents not all of the F2 plants originally 35 sufficient inbreeding to produce an inbred sweet basil plant 
sampled in the population when generation advance is derived from a new sweet basil variety provided herein . 
completed . The second plant crossed with a new sweet basil variety 

In a multiple - seed procedure , one or more seeds from provided herein ( e . g . , ‘ Thunderstruck ' , ' Passion ' , ' Obses 
each plant in a population are commonly harvested and sion ' , ' Rutgers Devotion DMR ' , “ 26 _ 24 _ 33 ' , 50 _ 03 _ 05 ' , 
threshed together to form a bulk . Part of the bulk is used to 40 50 _ 03 _ 34 ' , and 42 _ 21 _ 02 ' ) for the purpose of developing 
plant the next generation and part is put in reserve . The novel sweet basil varieties , is typically a plant which either 
multiple - seed procedure makes it possible to plant the same themselves exhibit one or more desirable characteristics or 
number of seeds of a population each generation of inbreed which exhibit one or more desired characteristic ( s ) when in 
ing . Sufficient numbers of seeds are harvested to make up for hybrid combination . In one example , the second sweet basil 
those plants that did not germinate or produce seed . 45 plant is transgenic . Exemplary desired characteristics 

Descriptions of other breeding methods that used for include , but are not limited to : increased seed yield , 
different traits and crops can be found in one of several increased seedling vigor , modified maturity date , desired 
reference books ( e . g . , Allard . 1960 . Principles of plant plant height , high anthocyanin content , high phenolic con 
breeding . Davis , California : John Wiley & Sons , NY , Uni - tent , herbicide tolerance or resistance , drought tolerance or 
versity of California , pp . 50 - 98 ; Simmonds . 1979 . Principles 50 resistance , heat tolerance or resistance , low or high soil pH 
of crop improvement . New York : Longman , Inc . , pp . 369 . level tolerance , salt tolerance or resistance , resistance to an 
399 ; Sneep and Hendriksen . 1979 . “ Plant breeding perspec insect , resistance to a bacterial disease , resistance to a viral 
tives . ” Wageningen ( ed . ) , Center for Agricultural Publishing disease , resistance to a fungal disease , resistance to a nema 
and Documentation ; Fehr . 1987 ) . tode , resistance to a pest , male sterility , site - specific recom 

55 bination , abiotic stress tolerance , and increased BDM toler 
Breeding New Sweet Basil Varieties with BDM ance and / or resistance . 

Resistance / Tolerance When a new sweet basil variety provided herein is crossed 
with another different variety , first generation ( F ) sweet 

Methods for crossing one or more of the new sweet basil basil progeny are produced . The hybrid progeny are pro 
varieties ‘ Thunderstruck ” , “ Passion ' , ' Obsession ' , ' Rutgers 60 duced regardless of characteristics of the two varieties 
Devotion DMR ' , “ 26 _ 24 _ 33 ' , ‘ 50 _ 03 _ 05 ' , ' 50 _ 03 _ 34 ' , and produced . As such , an F hybrid sweet basil plant can be 
* 42 _ 21 _ 02 ' provided herein with itself or a second plant are produced by crossing a sweet basil variety provided herein 
provided , as are the seeds and plants produced by such with any second sweet basil plant . The second sweet basil 
methods . Such methods can be used for propagation of a plant can be genetically homogeneous ( e . g . , inbred ) or can 
new sweet basil variety provided herein , or can be used to 65 itself be a hybrid . Therefore the disclosure provides any F1 
produce hybrid sweet basil seeds and the plants grown hybrid sweet basil plant produced by crossing a new sweet 
therefrom . Hybrid sweet basil plants can be used , for basil variety provided herein with a second sweet basil plant 

Ro 
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( such as a transgenic plant having one or more genes that visible after the corolla is removed , unless the anthers were 
confer to the plant one or more desired characteristics ) . removed with the petals . Cross - pollination can then be 

Sweet basil plants can be crossed by either natural or performed using , for example , petri dishes or envelopes in 
mechanical techniques . Natural pollination occurs in sweet which male flowers have been collected . Desiccators con 
basil either by self - pollination or natural cross pollination , 5 taining calcium chloride crystals are used in some environ 
which typically is aided by pollinating organisms . In either ments to dry male flowers to obtain adequate pollen shed . 
natural or artificial crosses , flowering and flowering time can Emasculation is not necessary to prevent self - pollination 
be a consideration . ( Walker et al . 1979 . Crop Sci . 19 : 285 - 286 ) . When emascu 

Sensitivity to day length can be a consideration when lation is not used , the anthers near the stigma can be 
genotypes are grown outside of their area of adaptation . 10 removed to make the stigma visible for pollination . The 
When genotypes adapted to tropical latitudes are grown in female flower is usually hand - pollinated immediately after it 
the field at higher latitudes , they may not mature before frost is prepared ; although a delay of several hours does not 
occurs . Plants can be induced to flower and mature earlier by reduce seed set . Pollen shed typically begins in the morning 
creating artificially short days or by grafting . Sweet basil and can end when temperatures are above about 30° C . 
plants can be grown in winter nurseries located at sea level 15 Pollen shed can also begin later and continue throughout 
in tropical latitudes where day lengths are shorter than their much of the day with more moderate temperatures . 
critical photoperiod . The short day lengths and warm tem Pollen is available from a flower with a recently opened 
peratures encourage early flowering and seed maturation . corolla , but the degree of corolla opening associated with 
Early flowering can be useful for generation advance when pollen shed can vary during the day . In many environments , 
only a few self - pollinated seeds per plant are desired , but 20 collection and use of male flowers immediately without 
usually not for artificial hybridization because the flowers storage can be conducted . In the southern U . S . and other 
self - pollinate before they are large enough to manipulate for humid climates , pollen shed occurs in the morning when 
hybridization . Artificial lighting can be used to extend the female flowers are more immature and difficult to manipu 
natural day length to about 14 . 5 hours to obtain flowers late than in the afternoon , and the flowers can be damp from 
suitable for hybridization and to increase yields of self - 25 heavy dew . In those circumstances , male flowers are col 
pollinated seed . The effect of a short photoperiod on flow - lected into envelopes or petri dishes in the morning , and the 
ering and seed yield can be partly offset by altitude . At open container is typically placed in a desiccator for about 
tropical latitudes , varieties adapted to the northern U . S . 4 hours at a temperature of about 25° C . The desiccator can 
perform more like those adapted to the southern U . S . at high be taken to the field in the afternoon and kept in the shade 
altitudes than they do at sea level . The light level for delay 30 to prevent excessive temperatures from developing within it . 
of flowering can be dependent on the quality of light emitted Pollen viability can be maintained in flowers for up to about 
from the source and the genotype being grown . For example , 2 days when stored at about 5° C . In a desiccator at about 3° 
blue light with a wavelength of about 480 nm typically needs C . , flowers can be stored successfully for several weeks ; 
more than about 30 times the energy to inhibit flowering as however , varieties can differ in the percentage of pollen that 
red light with a wavelength of about 640 nm ( Parker et al . 35 germinates after long - term storage . 
1946 . Bot . Gaz . 108 : 1 - 26 ) . Either with or without emasculation of the female flower , 

Temperature can also affect the flowering and develop - hand pollination can be carried out by removing the stamens 
ment of plants . It can influence the time of flowering and and pistil from a flower of the male parent and gently 
suitability of flowers for hybridization . Artificial hybridiza - brushing the anthers against the stigma of the female flower . 
tion is typically successful between about 26° C . and about 40 Access to the stamens can be achieved by removing the front 
32° C . sepal and keel petals , or piercing the keel with closed 

Self - pollination can occur naturally in sweet basil with no forceps and allowing them to open to push the petals away . 
manipulation of the flowers . In some examples , the crossing Brushing the anthers on the stigma causes them to rupture , 
of two sweet basil plants is accomplished using artificial and high percentages of successful crosses are typically 
hybridization . In artificial hybridization , the flower used as 45 obtained when pollen is clearly visible on the stigma . Pollen 
a female in a cross is manually cross pollinated prior to shed can be checked by tapping the anthers before brushing 
maturation of pollen from the flower , thereby preventing the stigma . Several male flowers can be used to obtain 
self - fertilization , or alternatively , the male parts of the suitable pollen shed when conditions are unfavorable , or the 
flower are emasculated using known methods . Exemplary same male can be used to pollinate several flowers with good 
methods for emasculating the male parts of a sweet basil 50 pollen shed . 
flower include physical removal of the male parts , use of a When male flowers are not collected and dried in a 
cytoplasmic or genetic factor conferring male sterility , and desiccator , the parents of a cross can be planted adjacent to 
application of a chemical gametocide to the male parts . each other . Plants are typically grown in rows about 65 cm 

For artificial hybridization employing emasculation , to about 100 cm apart . Yield of self - pollinated seed from an 
flowers that are expected to open the following day are 55 individual plant can range from a few seeds to more than 
selected on the female parent . The buds are swollen and the about 1 , 000 as a function of plant density . A density of about 
corolla is just visible through the calyx or has begun to 30 plants / m of row can be used when about 30 or fewer 
emerge . Usually no more than two buds on a parent plant are seeds per plant is adequate , about 10 plants / m can be used 
prepared , and all self - pollinated flowers or immature buds to obtain about 100 seeds / plant , and about 3 plants / m usually 
are removed , for example with forceps . Immature buds , such 60 results in a high seed production per plant . Densities of 
as those hidden under the stipules at the leaf axil , are about 12 plants / m or less are commonly used for artificial 
removed . The calyx is removed , for example by grasping a hybridization . 
sepal with the forceps , pulling it down and around the Multiple planting dates about 7 days to about 14 days 
flower , and repeating the procedure until the five sepals are apart can typically be used to match parents of different 
removed . The exposed corolla is removed , for example by 65 flowering dates . When differences in flowering dates are 
grasping it just above the calyx scar , then lifting and extreme between parents , flowering of the later parent can be 
wiggling the forceps simultaneously . The ring of anthers is hastened by creating an artificially short day . Alternatively , 


















































