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In addition to the fact that conventional NRT does little to quell the secondary factors of
addiction, NRT can itself be a difficult habit to break. By design, conventional NRT relies on the
tobacco user to gradually reduce their daily nicotine intake, while they mentally curb their cravings
for the secondary factors of addiction. In practice, however, many program participants only

30  replace the addiction for tobacco with a far more expensive addiction to the NRT product. In some
cases, program participants ingest far more nicotine than they would from conventional tobacco use
to compensate for lack of fulfillment of the secondary factors of addiction. In other cases, program
participants continue using the NRT product for long periods after the initial program has

completed.
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Several a%proaches to produce tobacco and tobacco products having a reduced amount of

nicotine and/or nitrosamine have been discovered. By some approaches, tobacco grown in the field
(e.g., tobacco crops) are cultivated according to conventional techniques and an auxin, an auxin
analog, or a jasmonate antagonist is applied to said tobacco at a specified time and/or age of the
30  plants so as to quell the production of nicotine and/or nitrosamines, specifically tobacco specific
nitrosamines (TSNAs). In some embodiments, the auxin, an auxin analog, or a jasmonate
antagonist is applied about 21 days before topping said tobacco to about 21 days after topping said
tobacco. In desirable embodiments, the auxin, an auxin analog, or a jasmonate antagonist is applied
the day of topping and, optionally, a second or third or fourth application of the auxin, an auxin

35  analog, or a jasmonate antagonist is made prior to harvest (e.g., 21 days after topping). Preferably,
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Another aspect of the present invention concerns methods to substantially prevent,
eliminate, or reduce the amount of nicotine and/or nitrosamines in tobacco by application of auxins,
auxin analogs, or jasmonate antagonists. In a preferred embodiment, TSNAs including, but not

30  limited to, NNN, NNK, NAT and NAB are reduced in tobacco and or tobacco products by
| application of auxin, an auxin analog, or a jasmonate antagonist to a mature tobacco plant at up to

one month prior to harvest or after topping the tobacco plant. Tobacco products including, but not
limited to, smoking materials (e.g., cigarettes, cigars, pipe tobacco), snuff, chewing tobacco, gum,

and lozenges prepared from said treated tobacco plants are also embodiments.
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nitrosamine levels. Tobacco harvested from said treated tobacco plants is then used to prepare a
variety of tobacco products. Thus, several aspects of the invention concern the reduction of the
30  nitrosamine content in tobacco by reducing the nicotine content in the tobacco plant through
chemical treatment. A copending application entitled “Methods of Reducing the Harmful Effects

of Tobacco-Use Cessation Programs” (attorney docket no. VTOB.138PR).
2,4-Dichlorophenoxyacetic acid, commonly known as 2,4-D, is an herbicide and a plant
growth regulator. It is used to control broadleaf weeds, grasses and other monocots, woody plants,

35 aquatic weeds, and non-flowering plants. The use of 2,4-D near tobacco crops is largely
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Journal dformpmesePi npstiesl ey Kilwser tAjFﬁ‘éell‘a%BUbiﬁh%INeﬂl%lblahmpy 39-63 (1928))( THE3)
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Jasnoni ¢ aqaatld Wesdseanbmblﬁﬂﬁ\@erhfgqﬂhntseﬁi bdity cidpahdumdn-drép ﬁﬁ&tﬂﬁh&lsﬁl‘cﬁcﬁgﬂ,&l@@dlng
woundi ng gle ag? é gushég% gsm)m c acid, also referred to as

j asmonat & T |algF ¢4 §ape St B8 IPEH 19 Aobeessadene rhal Axhgliam Jeeal of
product i p&imdid gl Bturel ORBLFMaPHABLR), M 3130 (1976) shdt MdtsyRbRicz GROPARLE

wi th jasnonate antagonists such as salicylic acid or tetcyclacis, al SO

exhi bi t £ViBeasationm\i 1oF (4R6QdD wrexpasipdiyompiare tabaceopit adhe Beldtiet atat ed
t obaggo RbARLST wiiks uIE exniGiPRUACH V81 BE B Sicote tafd @@Nﬁg yl goﬁléﬁahﬁtto blQglqt he
oct adecanoi d pat hway I'eading to jasnonic aci d product i‘'on as

| i poxygerighgecd mM#ithi t ors, can produce tobacco wth a reduced nicotine | evel
and concomta osa section b
descri bes sevgﬁlg(%émg%ﬁd:ﬁg%%ﬁ%gﬂl%?gm%ﬁe% ugleed%?ﬁdc ot Phe° ahd’ n?ﬁarcf’?%ggq‘ﬁc%g s ﬁm

t obacco. aﬁmnmld dnﬁigalmlu esnashicric@io iahernaond pridhded b3 pifnt iiMrebRARC ©Qcute
Nicotineis r’{e 1 é) che ro s . of the tobacco plant and is
subs equerwoluﬁ} m% ﬁﬁsgﬁt"é‘& N %S“foé*ﬁv%% hiveteeried 1 asgipypeugie yriates gene
Physi2el ogyprasithnBh esbaedirsdulting tleQJB@ﬁGtQ)nFﬂf%%ﬁme. Tobacco plants in the field that are

contacted with jasmonate antagonists such as salicylic acid or tetcyclacis, also exhibit a reduced

amount of nicotine and TSNAs, as compared to untreated tobacco plants. Further, contacting plants
with molecules that block the octadecanoid pathway leading to jasmonic acid production, such as
lipoxygenase inhibitors, can produce tobacco with a reduced nicotine level, and concomitantly, a
30  reduced amount of nitrosamines. The section below describes several approaches to reduce
nicotine and nitrosamines in tobacco.
Reducing the amount of nicotine and nitrosamine in tobacco
Nicotine is formed primarily in the roots of the tobacco plant and is subsequently
transported to the leaves, where it is stored (Tso, Physiology and Biochemistry of Tobacco Plants,
35  pp. 233-34, Dowden, Hutchinson & Ross, Stroudsburg, Pa. (1972)). Classical crop breeding

-5-



35 pp. 233-34, Dowden, Hutchinson & Ross, Stroudsburg, Pa. (1972)).

Cl assical crop breeding -5 WO 03/086076 PCT/ US03/10734 techni qgues have
produced wolaos®7ev t h | ower | evel s of nicotine, includi ngPgarises/16e34 with as
low as 8% of the ampunt of nicotine found in wild-type tobacco. Although
many of SC rel n .t obacco variety,
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step in nidkghd gl%d&etlgl'%y@}lm shal estd'fq'oétgléf@ih 10 Qn(PPOL{MeClec' PieGar@ Gl Ihapﬁé

qui nol i ni c aci Tase appears ting enzyne i n
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Feth et Pl 2-07,.(1
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Physi ol . syfies@3f t&b&&mo_s_ &;tg@vn%dl mzatpmg 168\162-0P {1965} AR evhdhet fQ1) PBLSI. Of

| ow ni cotlne nutants proporti onal to the levels of nicotine in the

| eaves. Adrid; §§:é§7s@d(1§5@/eA OMPRERRGT AEY e AEHET I&FQWCCPQWS (reAiandi @led ne
contri bUtvﬁth%1ﬂé}b1{t'c§;ﬁ@1ttlles)/f01 $i0thnB &y AL 'SMQﬁHt %I;ﬁ’%te%&wl is &RG %ggélg an
properties of tobacco and tobacco products. tobacco a acco

pr oduct s nidetire ¢vaiest @Vagé@méﬂV@mﬁhnthwﬁﬁﬂ 083 redact, &p@brsednﬂﬁuﬂl%ﬁ and
20 nijgoti a hi be b an
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plants, tpmmrimoaltoaﬁld ldvelbaf:mootpeudhekmets hat have a reduced amount of
nicotine wll 0 a reduced anount tro am ne. is,..by
renoving ni chtS Cﬁ%‘lﬁs‘?‘}ol?eﬁov?ﬁﬂlétboéﬁmlﬁf ﬁipgmalgyo WWtWSBa%g‘tﬁflgﬂﬁﬁ“gy t he

al kal oi d ts teséar@hcedio poRhfidl Q8@ Oeive [REPRIcE @D Ianébopai‘lﬂtthdéL@broﬁﬁ@s sulgd rate
for TSNA formati 0(5}) is also rermved Unexpect edly, the 25 net hods descri bed

herein cdbafee aiddebars miestucis iay hayie ddedised bR of NiresAmies. serseiely AaTAs g e
pot endi ahidihe AvEArdRnMu9IMES. aWiRRRGHG T AL behl%ﬁm@- b&%y C[ﬁfhcﬁl@tr ﬁfe %r'ik c

potentl al. It should be enphasized that the word "réduced “phrase
‘a reducéentamplaig that e sereraheiedl tobaqee fiantsy @bawo,amu‘i@bace@ pmdws wlm havrda or

ni trosam g cddbndoubf Sai&dad co product that
is |less tha(r:l natu m% b &Fﬁﬁ& af)énggéh?%gglg%%&% gﬁ)sm obac ngs %Y acco
30 pr odueicofirepinom trbaca mntsatobgicy, apfl tdbadva pomlugs, olsedledad substrite fcﬁ‘alﬁfﬁasﬁlﬁllﬂéler

whi ch ha been ni cotine and/ or nitrosam Thus
in sone ?%Q‘I%{‘m s pallufu tﬁe Subtsg teé t%i‘g {PfmatQfyds alge, Famaved- ¢ ﬁ‘é}?xﬂ‘?%d l‘retthi?]

pr océssechetinds Idescﬁaﬂiehdmmneﬁ bie Susets @ né@Sordy @dtideOlobdd¥o WHICH rdddcd¥E Afilibe

whet her a r edamg I’ltl n 5“ cott |bne d( or nitrosam ne has been obtained by the
i nventiv 8 tﬁ]étt § so to produce a tobacco that has a reduced carcinogenic potential.

It should be emphasized that the word “reduced,” or the phrase “a reduced amount” is

intended to refer to an amount of nicotine and or nitrosamine in a treated tobacco plant, tobacco, or

a tobacco product that is less than what would be found in a tobacco plant, tobacco, or a tobacco

30  product from the same variety of tobacco processed in the same manner, which has not been treated

for reduced nicotine and/or nitrosamines. Thus, in some contexts, wild-type tobacco of the same

variety that has been processed in the same manner is used as a control by which to measure

whether a reduction in nicotine and/or nitrosamine has been obtained by the inventive methods

described herein.



described herein. -6 WO 03/086076 PCT/US03/10734 W Id type tobacco varies
significantly in the anount of nitrosam nes and ni cotine depending on the
vari ety awo oBlgsom@nner it is grown, harvested, and cured. PEGrUSexantpd e, a
typical cured Burley tobacco |eaf has about 30,000 parts per nmillion (ppm

Flug. Cur ed Burt 3y Y8aPReR ABLeTSHeBbl 5oRenfRobt he ARToS Ebote SHO"hpb

ni t r osamdsgsndiap dn aletvyiﬂtty ahd e inamtea lit i€ gxroezd hagabteand alrodit FokQxa68e, RRfipical

ni cotine an bou I m nes. A _tobacco plant portion

t her eof I’fa‘i?g 6}8\”" AR apl%%&g 3@ 0 pAres o ’H@hoa‘n(BF"B)rlllﬁ‘?tt“Pog‘gﬂioﬁ‘b%OOOa%fér di ng
to the i fib&emlioﬁ Rppb§ Ao AMR:; Ay iRl Bt 2hled BAHEPIchNRs aBE 00,0000k AREHINAE, OF
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Embodi ment$ ,Qfut Buhd @yout 8aho g;sbeﬁt%aqu miohede SRR Rw G SBh beeﬁldm%[)lﬁl
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500 ppb mpwrmsding ol abnel %@mb@nbdlﬂp wenhisroinf pisterdbdyy bdtweeh apme;@aanédb@y t he
math tectable a t i ne
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nost pr efeptits ¢ nfesseian  about 0 and about 1, 000 ppm nicotine and about 0
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prepared by the netho escri erelnocan also
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25 and about 0 and about 250 ppb nitrosamine, more desirably between about 0 and about 10,000 ppm

nicotine and about 0 and about 200 ppb nitrosamine, preferably between about 0 and about 5,000

ppm nicotine and about 0 and about 150 ppb nitrosamine, more preferably between about 0 and

about 2,500 ppm nicotine and about 0 and about 100 ppb nitrosamine and most preferably between

about 0 and about 1,000 ppm nicotine and about 0 and about 50 ppb nitrosamine. Embodiments of

30 flue cured Burley leaf prepared by the methods described herein can also have between about 0 and

about 500 ppm nicotine and about 0 and about 25 ppb nitrosamine and some embodiments of flue

cured Burley leaf prepared by the methods described herein have virtually no detectable amount of
nicotine or nitrosamine.

Further, an Oriental cured tobacco leaf treated according to the methods described herein

35  can have a reduced amount of nicotine between about 0 and about 10,000 ppm nicotine and about 0
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Further, an Oriental cured tobacco |eaf treated according to the nethods
descri bed herein 35 can have a reduced anobunt of nicotine between about O
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.Orrg 3aﬁ£’9089%n3t§6@mng§ 2ng, 3.25ng, 3.3ny, 3.35ny, 3.4ny, 3.45ny, 3.5ny,
.55ng, 3.6ny, 3.65ny, 3.7ny, 3.75ny, 3.8ng, 3.85ngy, 3.9ny, 30 3.95ny,

.0ng, . 4. 1ng AdditibBally, a dig2metys oth® Sxventiod c@nipve AoBSmmpled ledgmban @.1481G ] Sdg, 40T,

. 45ng, 5 6 ./Ng . 75y, 4. , - 4.85 4.9nyg,

o5y, SR P2amin e S 0 gner e S h shing U et S O Sy,

.05 8.03mg, 085148D00.98g,0NPmd) .10/, 19mpM0.15mg, 1.2mg, 1.25mg, 1.3mg, 1.35mg, 1.4mg,
1.45mg, 1.5mg, 1.55mg, 1.6mg, 1.65mg, 1.7mg, 1.75mg, 1.8mg, 1.85mg, 1.9mg, 1.95mg, 2.0mg,

OrhPPPWWONRERLPPEFLOO

2.1mg, 2.15mg, 2.2mg, 2.25mg, 2.3mg, 2.35mg, 2.4mg, 2.45mg, 2.5mg, 2.55mg, 2.6mg, 2.65mg,
2.7mg, 2.75mg, 2.8mg, 2.85mg, 2.9mg, 2.95mg, 3.0mg, 3.1mg, 3.15mg, 3.2mg, 3.25mg, 3.3mg,
3.35mg, 3.4mg, 3.45mg, 3.5mg, 3.55mg, 3.6mg, 3.65mg, 3.7mg, 3.75mg, 3.8mg, 3.85mg, 3.9mg,
30 3.95mg, 4.0mg,. 4.1mg, 4.15mg, 4.2mg, 4.25mg, 4.3mg, 4.35mg, 4.4mg, 4.45mg, 4.4mg, 4.45mg,
4.5mg, 4.55mg, 4.6mg, 4.65mg, 4.7mg, 4.75mg, 4.8mg, 4.85mg, 4.9mg, 4.95mg, 5.0mg, 5.5mg,
5.7mg, 6.0mg, 6.5mg, 6.7mg, 7.0mg, 7.5mg, 7.7mg, 8.0mg, 8.5mg, 8.7mg, 9.0mg, 9.5mg, 9.7mg,
10.0mg, 10.5mg, 10.7mg, and 11.0mg nicotine and less than 0.1mg, 0.15mg, 0.2mg, 0.25mg,
0.3mg, 0.35mg, 0.4mg, 0.45mg, 0.5mg, 0.55mg, O.Gmg, 0.65mg, 0.7mg, 0.75mg, 0.8mg, 0.85mg,
35 0.9mg, 0.95mg, 1.0mg, 1.1mg, 1.15mg, 1.2mg, 1.25mg, 1.3mg, 1.35mg, 1.4mg, 1.45mg, 1.5mg,
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10. Omg, 10.5ny, 10.7ng, and 11.0ng nicotine and | ess than Mng, O0.15ny,
0.2ng, 0.25ng, O0.3ngy, 0.35ny, 0.4ngy, O0.45ny, 0.5ngy, O0.55ny, 0.6ngy, O0.65ny,
O 7ng, 0.wbrg/osds8ng, 0.85ny, 35 0.9ngy, 0.95ny, 1.0ny, 1. PeE/USL3/1BEBAY,
1.2ng, 1.25ng, 1.3ng, 1.35ny, 1.4ngy, 1.45ng, 1.5ng, -8 WO 03/086076
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ni cot i ne 2. BnghiGosami. pl ant wi || be suitable for produ0| ng tobacco that has
a reduced armu&t of ané);{)tl ne, and ni trosam nes, ecially TSNAs. More
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was ndt tHER AT 1R ARRRE.ofr Jaﬂn%s?uwa&waﬂffogﬂleﬁe%wﬁ bew Agpgiibes the wse of

nat ur al | YauRme wkd/dGuith aidlods @9 podiRdbabll 86 WhESo pﬁﬁ%s hBRs 106 IR TP RESHRYCh
as auxins have | ong been used as a conponent oOf the cu ure nediumin the

process &ndpiBHs. af sempared: iyl simfler. agSttablices coltivateb andsy siuilar wsovgnpwolithay.e
Shown t hafpadgid ﬂoﬁ@ea%fd v@ﬂ'ﬁ??@ oPhn &u@ﬁhﬁlaggal ogs to the tissue culture

medi um appear to have an effect on gul ati on of nicotine content

( Saunders, Drdrgid nf 0. Jour., 32:609 (1998)). The npbst commpbn endogenous

auxi nsi s indol g-3-acetic acid 20 (1AA) . |n addition to. | here appear to

be rrany auxi n %‘lerl}svaé |\Fuer%l?p?céurél}ﬁpq@ﬁ&%?@?ﬁ&b@f’%milﬁ ‘%fgft 08%]%06‘88?6&“ ¥tong

t hese aumumndﬁii\levlaﬁg bees usddeastah@upbnd0 bf thg 2tleFe RdMAl ih ASproctdabSplaRdisaidl NO

aci ds. Auxlﬁ‘é‘g al so, be la'é]ﬂked to eol ypepti des, Anong the auxin nol ecul es
n

that havé" tligyeriohage palius %‘Pw*ﬁ"}@ ?ﬂ’(ﬁi’&’?léhaéadé@é’flﬂfa‘H‘é‘FSMé{FF\?é@OgSé@@ﬁ as

net hyl i ndleecufin@afddaing apRhbl hav@ 4R lefie?oAGRE RbBationZF difab %o@e@?@éuﬂ&@rge
2-0- (i ndol e- 3 acety %nyo- nositol, 5-0 0-L-arabinopyranosyl-2-0-indol e- 3-
acet yl - nyQ;ug 8 {4, 32:609 (1998)). The most common endogenous auxin is indole-3-acetic acid

5-0- Q9D % Bl ALt QPYIRRASY hAZ; @eﬂe%g a?'t(;gb@ﬁfaﬁy L.lf){gy Qerwaf?%s ésentzengog(eh&gg/l g3

acetyl)-D-gl'ucopyranose, 4- ol e- 3- acet D-gluco yr anos
6 0- (i nddkEow-spesets yA)nogg thgq;emy@pﬁplamg@ are the AA conjugates to various sugals and amino

-O
t r i- O( I( |n %g d?e%gace g S%é‘“?ﬁdzgl Qodpe&b(ggs THEORR (18 BB P ewles faf hage been
4- chl or oiisndiddent3- acet i ¢ aci d, nethyl 4-chl oroi ndol e-3-acetate, 30
nmononet hyl

a- N- car borret h%gb-ﬁ% gllflgl‘g%ﬂc ty{: q%%t%/ﬁ );b&o%ﬁ%%l%}l mélﬁlg -3-acetate, ethyl indole-3-acetate,
a- N- @ar bdedolrodcpentratigd, - BO4Gmioleat-mietyy)piyoipinaitsl, 5-O-B-L-arabinopyranosyl-2-O-indole-3-

acetyl-myo-inositol, 5-O-B-D-galactopyranosyl-2-O-indole-3-acetyl-myo-inositol, 2-O-(indole-3-
acetyl)-D-glucopyranose, 4-O-(indole-3-acetyl)-D-glucopyranose, 6-O-(indole-3-acetyl)-D-
glucopyranose, di-O-(indole-3-acetyl)-myo-inositol, and tri-O-(indole-3-acetyl)-myo-inositol;
b) The chloroindoles such as 4-chloroindole-3-acetic acid, methyl 4-chloroindole-3-acetate,
30  monomethyl 4-chloroindole-3-acetyl-L-aspartate, o-N-carbomethoxyacetyl-D-4-chlorotryptophan,
and o-~N-carboethoxyacetyl-D-4-chlorotryptophan;

c) The indole-3-acetonitriles such as: indole-3-acetonitrile, 4-methoxyindole-3-acetonitrile,

and 1-methoxyindole-3-acetonitrile;

d) The indole derivatives indole-3-ethanol, indole-3-acetaldehyde, indole-3-acetoxime,

35  tryptamine, a-N-malonyl-D-tryptophan, indole-3-carboxaldehyde, and indole-3-carboxylic acid;
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c) The indol e-3-acetonitriles such as: indole-3-acetonitrile,

4- met hoxyi ndol e- 3-acetonitrile, and 1-nethoxyindol e-3-acetonitrile; d) The
i ndol e dewpDwawseses i ndol e- 3- et hanol , i ndol e- 3-acet al dehyd@CT/US03/10734

i ndol e- 3-acetoxine, 35 tryptam ne, a-N rral onyI D-trypt ophan

i ndol e- 3- carbo and i ndol X aci.d, 3/ 086076
PCT/ USO3/ 1073 zf’ tfi %gcflé Cﬂ]aB]leéeSCB |aéX18€ L%ﬂly ucosmolate 1 methoxyindole-3-
i ndol e- 3-mekhiyh@kuces] Hal1auhoibddreb s lifolde Methyl gl ucosino late, and

1- sul phoi ndol e- 3- et hyI | ucosi nol ate Addi tional |y, other conpounds exi st
that may have IRl (GRAF topmpeeh exist i“’r%léﬂaé hgve ZpEp \AcHYarsug as indole-3-

I ndol e- 3-R&ekaarthte b 1ﬁﬁd}l=9@-§@etylﬂhﬁ£!ﬁéc§@etph&yﬁ@étfé aphe nyﬂeﬂﬁ%e%itﬁfe' ! eThJ dese

5 conpounds are often referred to as auxin anal ogs. few nore synthetic
auxi ng byompards praeien eieretio B agxipagairgsne or LV ester) 2, 4- DB,

Clopyralid, di & cigl

Carity (D| can%géww%gﬁ?g% Zﬁ%% Bf‘ﬁfaﬁ& Af{m&nl d% gp%pn]g%%élgto?g@este%@

pi cl oram Qldp}aahdodﬁpﬁbzﬁ{’:‘ 6rdloblmrqamsp| mﬂ); Bavel (DichmbatDMal o4y, Clagityd(Dicamba

fl unet sul is ated that any or..al t he. auxin 100 Xi
anal ogs provi dge abovgleglggJl ltﬂ8rrpplller1?°’8/8ﬁeg¥nélf’id rﬁ%@r{*)bepﬁ B ¢ §HgRigpy ééség
reduce t hechlbrepiediicticid) taelbpyncand Amefsultin! QS adFtdAldtel thaka ﬁ@palﬁ(ﬁ(ihé a&%co
pr od The, sectl on hel ow describes in greater detail howto use auxins
and ;\ﬁm (P* SHAP GEOF PP oY halofeetreln cerlblﬁrftoetqaﬁé?e AR W SiReIsh or rslya e,

Usi ng Auxbis dRoieenlomahRasnelip toB8E had to%%@ﬁg&c'@yfh@@ecﬂ&?gﬂ&v@ d&&?ﬁe@m a

tobacco plant identified as one in need of nicotine reduction, preferably
a crop orngfeatepdeil hagpisane petrscns auxip erplaghéo redvderthalewd] of nigofitersd ASNAgn
Exanpl es gf,.appl i cations of the auxin analog 2,4-D as a growth stinulator
may be found in U S Pat. Nos. 4,519,163 to Bonner, 4,274,861 to

Hender son, ancUé@?gQ‘B&i@B@izﬂwinMgcray Preferably, plants are sprayed with
an aqudeous sol Vela n.g 104 he a xin

nal o u covering the
20 wounded por VBRSO A, P AP {Ocobl aCt?gor?Bccﬂg%%ﬁ? e8h§J & iy neef B4 ent s
such as siivotiactedmntion Q)lfeferalﬁihel‘cﬁiptoﬁ fieldnf tygpaddsiaccd @ith e agah uﬁd/&rhuilﬁ addléer the
avai |l abi | i té% % ant%fo[ﬁretent on of the conpound. The auxin or auxin
anal og ¢ PEHO @Pﬁ%ﬁ‘ﬂ“e ty PG Fipoeg-Reés e grevit siomplate may be AR inRES. in
ei ther a Pa0INSEi4519063 @SBaneY, ¥,2P086186 Hehdbr3R.Ahi 806 EIROM MR urraf PRAPAH, LI ON
contai ning the auxin _and/or auxin analog is appl i'ed as part of a sl oW y

di ssol vi PFEALSHERYehEil 2n duegpssobion af be awn eioyxinfanalpg, pafisuledy Fovenigthe ange
of ay¥i N Yun@ddXhdRiche r Ak f)ﬁﬂt@@@%ﬁ tdigg F@'ﬁon‘?n hie %&éﬁﬁnﬁfsu@ip ! 'sﬁ% fafﬁg

the variety of tobacco plant rrate a can a epen
growi ng @ekrIpnty earsby eddgd to thei sofusigerio |ahiertthre a@dablylty tSuhe abhfeOTaIﬁEUMlSOﬁ:ﬂiﬂ be

det er m negy, &(L{l)lﬁr ']A"Héa $ Yau Meﬁ’{g@ éﬁ{lqgo 9515 dnecgo%nfw s q{f“ﬁ%‘ﬁ&‘}ﬁ)%g% plan e hous

age crops g oW ng in est sever OCAt1 ons
ermbodi ment sithef osoleioamphses dry pewdean feanofheisumbiotinteht, &WdthFosAiBAkOGaihifg teRLYn W | |

n . .
be bet V\e%nd/grb a%l)Jntn a%algg ir)s applied as part of a slowly dissolving cake of material placed in or on top of

25  the soil.
The range of auxin or auxin analog to apply depends on the time of application and the
variety of tobacco plant. The appropriate amount can also depend on growing conditions (e.g.,
nitrogen in the soil). Suitable amounts can be determined experimentally by applying various
amounts of 2,4-D to various age crops growing in test fields at several locations. In many
30 embodiments, for example, the range of auxin or auxin analog to apply will be between about 0.005
ppm and about 200 ppm. That is, the amount of auxin or auxin analog is about: 0.005 ppm, 0.007
ppm, 0.01 ppm, 0.02 ppm, 0.05 ppm, 0.07 ppm, 0.1 ppm, 0.2 ppm, 0.5 ppm, 0.7 ppm, 1 ppm, 2
ppm, 5 ppm, 7 ppm, 10 ppm, 20 ppm, 50 ppm, 75 ppm, 100 ppm, 125 ppm, 150 ppm, 175 ppm, or
200 ppm or more. It should be understood that the range of composition to apply may also depend

35  on environmental conditions such as soil type, salinity, drought, temperature, and nutrient levels.
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ppm and about 200 ppm That is, the anount of auxin or auxin analog is
about: 0.005 ppm 0.007 ppm 0.01 ppm 0.02 ppm 0.05 ppm 0.07 ppm 0.1
ppm 0.2 Wwprmp/08:036 ppm 0.7 ppm 1 ppm 2 ppm 5 ppm 7 ppol/ubo3/ppss 20
ppm 50 ppm 75 ppm 100 ppm 125 ppm 150 ppm 175 ppm or 200 ppm or
nore. It r th t he, r.an gsi.tion to a y
al so depgﬁé&%%g%%g#{\%ﬁt?o%#e&%u r?tlor%dlu{clluglﬁlgqgeuc?'}t ggn;goﬁfm aﬁ)%gg €319 n‘%ﬁ‘iﬁ
drought , Adlitipeallyt uoebinativals tthd ewdin laed/el fuxin aﬁlatlbgVﬁth&ch&ﬁQZﬁl BETKddS03510734
In many enmbodi nents,. any auxi n anal Qg, jncluding the salt of ap auxin

anal og, &SI eé“{% 9Lq the Wﬁ‘&%"flf“&}h%ﬂlﬂ {rlfo lg%%ll% PFRUCHY spHeetantix Phadiprgnts Andyuxi n
anal og Wik thegd ePa@infentadhyRQitdbfedrfaddint cahSseGiséd) SEthaABT¥LexalnBR HREPS L el can
al so i_nclude inert ingredients, surfactants, or adherents and, in these

emodﬁmﬁ§§‘1y§ﬁ§Flgﬂﬁyt"é%llké‘o‘é’&F‘?I’&E{‘%%ﬂeméan be used, such as, for exanple
Tween 20, as Wekbme énl?&luﬁ&ﬁ(s e, ahﬂ)‘ﬁn@@%m%ﬁd/omgffﬂngﬂg@Sﬂt&ge a\glﬂlné ﬁ)baécg Some
enbodi ments, the amount of auxin and/or auxin anal og contacte

t obacco pﬂﬁnaitﬁentif“&érﬁtsmﬂlﬁ éiei nepd afrécoiine redeationfa wpmdtﬂobwccr ehalulctfcnrcmannaletmaped

t obacco : t suffi c

concentr %%nl%gﬁnt Sgh%éegg)éng?h&g%% goﬁ%ema ad P P%%glcbn fﬁl pp %& & 3°°JP |p§zﬂlt of l‘i’g?t’é’Bf to
a | evel tthatoficsa b titat e@houtal]lﬁvﬁlentﬂ) thdraf a @baco Tpﬁhﬁﬁf@hb sﬂinaﬂhrl@i gﬂbﬁfﬁ ufdsie
vari ety grown under 10 simlar con ions that has not been top sone
cased?” RERHEouRths dass RrarhEOR e i B Coppbtiors OhdEn okt Phrede

sl i ghtly thwawerpldnh @il bdgich@yf loder MM herdfesl unthied LRPRPFeCONRES MaflaAdin AR 1 N
ot her cases tge | evel ,of auxin in the treated, topped tobacco plant wll

be sl i ghtRSFs Hieghit of i nrihg treptedateppagiphagser Rignt “ﬁ%be ’é]éﬁbﬁiéé}lgb%h%!’cfbatmf&ﬁt
Thus, enbagih@Nc tped RBadcH )SEHtt 17905, %&90&1198@@6% tﬁ@ﬂ@&lﬁgn Rkagped tog jafidsng an

amount of auxin (conjugated and unconj ugat ed) t I'sS subst ant| simlar
to that GPmpSsitgIEEtIILamis (copjugdied @émcomgatect)yhaamu@mmlywm@r toanhm dfar

condiiki o 0 T r ucts nera ed
fr omlgai Eé‘)tag%g%ém?ogé%c%anfol gagt% %lnrdeé)rg glgcée%% %ﬁg%r‘g tﬁ he T &

)

he |nven
Rel at ed disbaodd mitobacmptoslulm gobated diropxl sardttsppédimlbactoolpmtsarqaxlaﬁmmioﬂnmmeﬁat ed
therefro t hat. co .S con ted nj ugat ed auxji n that
i s subst g@ﬁ fllgfqtlon nﬁelatf oft ”tnﬁl%{? “g?udf g[ nba?ﬁ%J p Pén(fnbfp &ba"tcﬂeprg‘i\‘i’@ gfa?riafégy and
gr own undlmrefﬁmﬁ tharcommde tub thlrtthﬂ‘tun%@{j@atea(br nhjubAaPekin kit deb@EmhRipg t he
| evel s of . ayl XI n.or .a naI o |n a treated, topped taobacco plant as
conpar ed {nb' tﬂ?ﬁolfécg’?‘é‘if p ?%Sto Bpisas erithn aubetsrva vnder simil sonditiopnalowsre age
and ool t ingebgddi n simlar grow ng conditions are preferably conmpared. The
anal ysis of the |level of auxin is also preferably nade in approxinmately
the sane pl ant? gptg@ijeing thealevelsof g eraaisinl asalpg dr aitigeted. riorhed t@bgcqmmimaraed

from 25 thﬁ AL an 'uﬁtre%'feﬁf &k hé’d tﬁ%ﬁ!:(y %Iﬁg dﬂ%tsbocfttlne staglg é anlt%t g%Vate(P RRE S{r%ﬂar

t obacco pl ant as the untreated, obacco p ecaus
| evel s ofgrewisg epnditionodya oretergilamingpackdc rTéxasmlsesss dfties ldvef’s bﬁmcm fsasmptdigablapex

et e g 98 B, B YT G0 o 5 e
enbo@b metihesapexcik pokeferh vl aﬂlﬁi@zea ra bothbihe aoat@t, ashped sobgesdeslait Qtd the untreated, not
topped tobacco plant because the levels of avxin in tobacco plants decrease as the distance from the
apex increases. (See e.g., Sitbon et al., Physiol. Plant 98:677 (1996) and Sitbon et al., Plant
Physiol. 99:1062 (1992).)
By way of example, some embodiments include tobacco and tobacco products generated
30  therefrom obtained from a topped tobacco plant, which has been treated with auxin or an auxin
analog, wherein the amount of auxin or auxin analog (conjugated and unconjugated) in said treated,
topped tobacco plant or portion thereof is about 5 to about 40 ng/g fresh weight (FW) or dry weight
(DW). That is, in some embodiments the amount of auxin or auxin analog in said treated, topped
tobacco plant or portion thereof is about 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
35 22,23,24,25,26,27,28,29,30,31, 32, 33, 34, 35, 36, 37, 38, 39, or 40 ng/g FW or DW.
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30 therefromobtained froma topped tobacco plant, which has been treated
with auxin or an auxin analog, wherein the anount of auxin or auxin anal og
(conj ugatwo oangkoahconj ugated) in said treated, topped tolpatasopiEst or
portion thereof is about 5 to about 40 ng/g fresh wei ght (FW or dry wei ght

(DW. That is, in od| sth n n _anal o |n
said treated, ¥ Bamcu ar aléltl: %‘tpe%etreﬁgg? 8ﬁ°°t‘ft ﬁsé(g?r exélmg%o{lff ABIOUR Oq

9, 10, 1huxik Zconjl@atedl.élnd &ﬁonyl@ted)l.ﬂl, leailf& or ZBS(as 139&31113(1 from3the Zpx) #0m sz pladbis 26
27, 28, 2 34, 35 Qr 40_ng

-11 WO oe}?oéégtagﬁéfrﬂo%@ﬁit?ﬁéﬁng/ﬁ FB%@% tﬂt%nog? IQn%B'éﬁ Hrenstest B éﬂ%@b‘é\/éegﬂodg’v

treated t0PaRe0NANEW. 1h eﬂleleeh%tsa neemstotteopgénouettecpttbace&gﬂmns (LR RS rgrteand
unconj ugated) in l'eaf 2 or %as measured fromthe apex) fromsaid plant is

about 321 IAg/aytheapex; ipaboahf2 me/aBWiand Gonjegatpd Fiwh inaboptise: » qtlf d3sheut39 ngl g
FW and r t tHepped,
treated 'fh ggaﬂyég{et@)%g% a§31§ﬁg@amu %/d? %g}e\itgéa{%&tbgﬁ 2toh ape;ﬂ?(ella slgég‘fgﬂtz%

ng/ g FW aug ¥ npnigsted dARAK intsrnadrold alx®t 6lydgge FW freetlAldeafl 30 018/gdB0 aenj@Btedng/ g
FWfree AR 8 about ng/g FWfree
| AA and %‘A %a““%tt)‘%%njagga épwﬁeelﬁlgﬁéggg%fwémé%%gl%% ng/g FWfree
| AA and 30 ng/lg ot’aw@ﬂmdhgaatseﬂie allnétA)t oamdnaih smﬂttleatad)d@psd @baidh phst dcrgogiok\W
free IOAA nd 15 n g( conj qad; n ot her e od| {:neg1 %he a unt of
auxi i n 7 % % TP P phEE B%té&QPe?)FO At &F P%‘P‘t 5ol 1 674 FefoL SxampRle
greater teRaddinaat noide @ataBeh andabbacOP PR AucksORAEER A VerdPrrint btﬁﬁtntmérﬁquppwat

is, for exanple, enbodinents include tobacco and tobacco products

gener at edotaRe RATIHTgihbatiaerated it usBoean 2dbarelog, Whetpin thegmaupt HA8xBeen

treated WtfxigUKhiPe @on ﬁtgat@&”éﬁd"u@daﬁhgﬁe d) W 648 1R atb ) §oSHIR Yotac & p1 6 Dorth
auxi n anal og (conjugate uncon uga in said treat ed, opped tobacco
pl ant or tbmotfuorgreatqnetheofm|n§/ggfre%ht @plghth@ yor dy/ g/efgheﬁth\)m Yt i, FWsome dry
wei g ( hn XI n
anar' g 1 roeadHORh et 3308y bp SR AR Lo be B RRE 0Bl B brorY ¢
41, 42, ABsreofds abduk 41452, 4&814 414245448 47498, 45,05;0 55,60665, 7655, &0 35,8, 0r800 nga, 90,
or 100 n%JV? g@/ In sonme enbodi nents of topped, treated tobacco

pl ant s, % the anount of auxin (conjugated and unconjugated) in

leaf 2 or 3 (as sm@aﬁmdnéntmttﬂped aresd tofbé&mgﬁaatsdfop 'eﬁd"ﬁplé $heCeMduResf 280in
between 21 - 100 ng g FW in leaf 7 between 100 n FW at internode

1- 3 bet wégiugaed anhyicaypepiodnn e d af (rpepredEon e %’é?é sapdsplant jp@nbg/ g
FW b OtHREeeftDOdio®n Bwotn lEzﬁpipl%@lweeB r6e6“)@ (Ag/gtf@p af ﬁﬁerﬁoc@m §bet\tvg!3% ﬁn%ﬁt of

free IAA at the apex 15 bét ween 52 - / g FW’and conj ugat ed
bet ween 28/2FV,codghintgriody 7-8tbetweat 25 - B)Oblé nlggher emgdlmglﬂtgoiﬁwmd,e@ateAA and

bet ween } fs 0] 100. ng/ g
FWfree | %ﬁc%)nyggge?l %@f%@%%%%% ééﬁ %:%tlrxﬁg%g at egﬁlgﬁ %nd C(tnéurgﬁtege 1-3
bet ween 88A-is li@@sang%g 1PWh /e &V, Iam&aﬁ]nﬁibmem@@n 130 ng/gl‘tv@fraglﬁgﬁ Ethcwqeugat ed
| AA, and ode 5 100 g/ F I a bet 15 -
100 ng/ g E\E}\() c%% j ug a(?lgﬁaﬁe%%‘x\fﬁg %5%5?18%8?611 cég? P&é %g\ﬁg?e Tlgdqeﬁ”e?‘\g%‘gg(%
pl ants amg/gIov Ic@ijsgatdddﬂegﬁt nteatodd @Beetween 60 - 100 ng/g FW free JAA and between 30 -

100 ng/g FW conjugated IAA, and at internode 5 between 53 -100 ng/g FW free IAA and between

15 - 100 ng/g FW conjugated IAA.

Topping or decapitation results in tobacco plants and potions thereof that have
approximately 50% of the auxin present prior to topping or decapitation. (See e.g., Wolbang and

30 Ross, Planta 214:13 (2001)). Accordingly, some embodiments of the invention include topped
tobacco plants, portions thereof, and tobacco products generated therefrom, wherein the level of

auxin in said plants or portions thereof, which have been treated with an auxin and/or auxin analog,

is about 51% to 100% the amount of auxin in the plant or portion thereof prior to topping or is

about 51% to 100% the amount of auxin present in a similar age tobacco plant or portion thereof

35  that has not been treated with auxin or an auxin analog and has not been topped but has been
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approxi mately 50% of the auxin present prior to topping or decapitation.
(See e.g., Wl bang and 30 Ross, Planta 214:13 (2001)). Accordingly, sone
enbodi merwe 0af08doe i nventi on i ncl ude topped tobacco pl ant PCTASOY/ 10086

t hereof, and tobacco products generated therefrom wherein the |evel of

auxin in sai | apnts_or. portions thereof., whjch ve been treated with an
auxin ancf}lg‘lllyg%cgﬂli“%r §ﬁ°ﬂllﬂ%fondit1§n%gl8€?re St TM%E‘G%@W@%@%&&% PRt he
pl ant or Tat k| e levElesTaotin i kad topped 1OMEI@aor bértioR BRELE, SdIeht vwas HINYE Wae
anount of auxin present in a simlar a bacco plant or portion thereof

eto
35 that RASABY AN REI08 datpe PEUBesRITH 02 %m0 34ux i 1 &tVal °?>éﬁ?ﬁ>= he Wt been
topped buosd88,088R 6391 24N 0B/RES7E, R 6bs3074.0134 72%“’7%{),"7@%?%%%9 :
growi ng conditions that are simlar to that of the freated, topped tobBacco
plant 5 THES 78%, 7¥h80VedEY, 8. 83% B4%rB58miBelot Biipeid%t 8PAcHyo Bl Wnd2%.r93fer t i on

betwean’ 510k *Savee 305 290, *ehdna MGk DI ilos I0TURA Bl SR slicg

64% 65%pla6 o pBics thei@ef thadts ndten #d86d WiBLAuxitE8) an74¥Un an&idg anbBds nbt Feh

78% 79%, 809 1%, 82%.,.83% 8A4% 85% 869% 87% 88%. 89% 90% 91% .92%
030 0a eI SEhemd S R m ko e congitns il axhoitie” B el e FFekdng | n
a sim | artopgé tdbadzagptmt. Phegebticdrbepdr dds@ibed the eOdf jhddhatd astagiistsae eslutd at ed
wi th _guxin or_an auxin | og .and has not been topped but has_been

cul t i9at deel AEFoGe 0 ﬁ%%dﬂ%%@r@%% tghagoas ) fobiceq grofdpcty mage fopg said
treated, jadnfORREEnAQRBAGCIEaRH &bacco PatsSect i on bel ow describes the use of

j asnonat e antagoni sts to reduce the 10 | evel of nicotine and TSNA in

t obacco pl ant agptpateatiigesand t obacco products nmade fromsaid jasnonate
anat agoni st -tueageeﬂlom@%& omleAnhsy b‘; ARBOALSE AhAGAY P iffer 485 TRRLe
antagoni st" may be described as a'nolecule that interferes wth a

bi osynt heti¢sgnthatiestepwath thitaasmoagenmat gynihssiredtin the pldnesri iz eok matle tabvglaple antheor i s

not de i hable to the .15 plant. A "jasnpnat ntagoni st". can.al sp be a
corrpgﬁ nd & Ylgt‘kb (S)r(r:l?(nsa%aanf[a 8%1%3 8?“ "?}Soorbe] aacscﬁ@?fiméi tg%ibgo,c ThE %ng’f f%‘e’&ﬂ%‘inhcga“t‘ e
acti vi ty thdreliyasdmiigcthaabtibity Adgasnbinioglcld, Accojdusdi) natjesnnhtaganisist” may bbe

char acterllze as fur}cti.oni ng to decrease |levels or _availability, of.
j asnonat EMPAEHEH S TiRgtigning fo digreass, levels Groaifabilitg, of prsmpnats tasmgnic) agidriat e

ant agoni shethy@fSMondAe inhgde $1aAD| £ CjakBSnateidtagBIi &Y 888 iRluded ABk&IIds thdd %reivgiﬁro? ase
in jasnmonic acid levels that is often associated with wounding or other
stress 20MMHE s iceasn Hgapmiscinidleveln et Kaften assodisied with gioyndify ercathes stresye
acti ot ¥ 1@hodsbPMMAGBARE the N NA Y MRbitok et CoPRb S | LC
acid syntT%fggliss. A j asnoni (l: a?:i d ant alé)o}nnei:_st ?ray E%gtyggﬁg%&gﬁn%%f Elﬁ?r[g?&gf any
step in tihéequethasdeaddisdo gemionipyacidpotietihat jaasmimicid aagdnisemey slsabe an

r .educe.d' illllﬁbit%ﬁgpan9 %8(?1{ e E&t§dec%ldﬁ3%&lkv§iﬂ sﬁé}lathatl'a@&%ﬁif %l&l le\(/\'1 Its Qretrehd%cédas.m nat e
signaling pathway or® w th general  pl art respénse t 6°'fer bi vory and insect

f eedi ng are udedomho embciinents)inodécuive than thtcofere RBh Kiet jrsasmnte nenhligglathwial or

at.hwa bl.ocked non: st er oj. dal

obecoo. T P TR G DR s P E B s
aci d25f omitexanipé eevels Adthibhdconahisyasniohie apid pamiiag cRCbeIbIBael B YoL XBroliB] anti-
Interr Uptigf?aml? ato%? erXés”H\Js%ﬁg)”%?c 1nzgs 1 glglrgf%;l,nllqarllagoxen, and salicylic acid, for example.
Additionally, the jasmonic acid pathway can be interrupted by applying a compound containing
Benzo[1,2,3]thiadiazole-7-carbothioic  acid  (commercially  available from  Syngenta).
Benzo[1,2,3]thiadiazole-7-carbothioic acid containing compounds include acibenzolar - S- methyl,
30 acibenzolar S - methyl fenopropidin or actigard 50 wp or bion. Actigard 50 wp has been applied to
Burley tobacco to control blue mold. (See Nesmith, "Actigard - A New Blue Mold Control Tool",

Tobacco Disease Article From KY Pest News (online publication)).

The amount of jasmonate antagonist to apply depends on the time of application and the
variety of tobacco plant. The appropriate amount can also depend on growing conditions (e.g.,

35  nitrogen in the soil). Preferably, the amount of jasmonate antagonist to apply is an amount
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Benzo[ 1, 2, 3]thiadi azol e-7-carbothioic acid (commercially available from
Syngenta). Benzo[ 1,2, 3]thiadiazol e-7-carbothioic acid containing
conmpoundswpriglogrdes aci benzol ar - S- methyl, 30 aci benzol ar PETAUSIB1GT§4
fenopropidin or actigard 50 wp or bion. Acti gard 50 wp has been applied to

Burley taq (.Se d - A New Bl ue
Vol d Conti et e e P IR i P Brtihd teb B oEReroa Merost

publ i cat ItOI)e)/el aﬁfﬁlexﬂrﬁmlméquﬁlhlenﬁs D ittetteAida@ObHdd tcaniit, «epebstenns,t he
time of Ilcatlon a dﬁ#la varlle g{ of tobacco plant. The appropriate
anount c IH’Iﬂgroagaé'ﬂ)%ﬂ PGPSR PG AYIE CWLIRE g, 35 nitrogen in the

soi |'). PreferabkYevel bgasdBawHcidoh theksdaRabhed LR Pismt catlpoea@@ﬂm}y HigheRfhagmouUNt
-13 WD 03/086076 PCT/ US03/10734 sufficient to reduce the |evel of jasnonic

aci d Pn dha Gppetnirepiedaiot iPrpeshiabacec pletrnd & ofberrqepesiine lwal ebjasmeic acid dyp
appr oxi Mafeely SiPdl Va8 pl£1ﬁ’ c@llpd E‘ﬁé’hﬁ?ﬁﬁgr and tﬁh?tof 519 RREdeh 1?@ ged){oﬁggco or

portion thereof, of simlar age and cultivated under sini F OW ng
condi t i orplant. TAbus} ewmbodipenty af thenireentai e itoppedhbugee allamt, cotmppipiegl at @tnamtto)f pI ant

can be sl, 539@“035 113 tgzlﬁsr sutba 1a11$ sﬁm@rt toq{lat ap toltl)Qctcg %?an?s tlpeosttaplltgo x? ?)g an %{‘OW{] opped

pl ant and“TH Gther cases asnoni ¢
t obacco pinaertsnmhn cdaditivhs thhtwere hm\t@ped hléblbadcb atopoﬁndaabaudsﬁ pre@ic8Gendinéd frepped

Dl antd. coRBAmEEAF Ao B0 oFaShHCoLEY BETar. ReleFOPaiorar Sy Gen | ar
to that abbat@aesn|pdintsSanf to'baﬂ:@o PRAEctY @hbratell tRRoe) QMR cordpike fan Bkt
conditions that were not top ﬁ . .Tobacco crops and tobacco products

Y £

gener at ed®f18ih2¢lg BailyswappEly sipatiodhasrhiobaces plant| o theests dpiinenl Pwahe

I nvent i onmd&felnfaethnaiRadhBMkSnd: pphude tobacco crops and plants (and
tobacco products generated therefrom that conprise an anount of jasnonic

acid that is S\seboemtn é¢t¢rymgngﬁhp davels of jabragniofcid obatetedptoaptdgolpied plentsiane
vari qty ondi were not, t As. above,
i ngSer %Qﬁpggé)wg uﬁgga?{d ﬁdt?aplp% toBacco f)laﬂti pgar}tsng}gﬁ same Age, N cuf%xgéﬁg i sp (L,a((’ o

pl ant as grdsfﬁng conditioasl atewraﬁarahlrytdoemtecﬂ Alddmoﬁadip,p@ﬂ ﬁretbxablgvcnnpllyzeatﬂ;e leldnifs of

t he sarreaeand cul tivat i,n sim ons ar pref rably
conpar ed’®, S RARTL L pmmm%dlygfees?@? %F%leﬁﬁal Wl& lth gb/&m%qsa ﬁ‘i“% aci d
in appr omamm Plarit/t@e s@omnt pf Aftodid Ssli@ereabyPiotad Jopg/g WM SeBier., %tht Iautﬁantaf ter
woundi ng g %%@8@3 B gﬂt t he anmou t of j.asnmoni ¢ acid increases to
5-500ng/ ¢1%%¢ 03 cqeringly, spme,pmbo Iﬁ?e&ﬁtogthez"i‘(ﬁn%l igelpdegolprco cropsciob#rcagl v,
SOMTe 26 M QlinfERHdSoHecd PedicRVEbRtica Tronlobped SodaORANSR:, WhRRDavd RRAGERARidPh ant s,
and tobacco products obtained fromtopped tobacco plants, which have been

treated VATIRN acjdariagRpEt AMPWinate agewitst jasiieaicetcid mhreidatiestadt topped; twbarsni
acid in sand d ﬁ&ﬁ%@ﬁew‘b% Qﬁ&htb%)%ﬁpsoo Bg%%eﬁh &Elﬁﬁqu\/\?pdt%%et‘g%? DW? ahgut O

to about 500 ng/ g fresh wei ght I n sone
enbodi ment 9n séree ammbedimens$ tl}ea@muni gf Jamlcduq amct &l chid ltreaededqppbd)mbe@botmhmmo

pl ant or ] 1h qf s, ab }f , (g 4, é é% 0 5 100,
oo 150 PoROh oG AB0E ) 2,55 3 8 bo, 80‘,%’ i 13%6,2§ s S0
| ong 2as gab,chna Fo0me/gi BWI (RSBWtsbamg dsesadramonht 9fless ASAORY EmAGk df Jaﬁﬁ@ﬁ&‘ Adidi n
t obacco pI ant . of . the pape. age t hat has not been topped and was cul tivated
usi ng si Mgy in"tobacco plant of the”same age that has not been topped an was cultivated using similar
growing conditions.
The application of suitable amounts of jasmonate antagonist can be determined
experimentally by applying various amounts to various age crops growing in test fields at several
30 locations. In many embodiments, the range of jasmonate antagonist will be between about 0.005
ppm and about 200 ppm. That is, the amount of jasmonate antagonist can be about: 0.005 ppm,
0.007 ppm, 0.01 ppm, 0.02 ppm, 0.05 ppm, 0.07 ppm, 0.1 ppm, 0.2 ppm, 0.5 ppm, 0.7 ppm, 1 ppm,
2 ppm, 5 ppm, 7 ppm, 10 ppm, 20 ppm, 50 ppm, 75 ppm, 100 ppm, 125 ppm, 150 ppm, 175 ppm,
or 200 ppm or more. It should be understood that the range of composition to apply may also

35  depend on environmental conditions such as soil type, salinity, drought, temperature, and nutrient
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growi ng conditions. The application of suitable amounts of jasnonate

ant agoni st can be determ ned experinentally by applying various anounts to
vari ous awue 0810836 growing in test fields at several 30 | @catisonsn734 n many
enbodi nents, the range of j asnmonat e ant agoni st will be between about 0.005
ppm and bout 200 t he anmount . asno ant agoni st can be
about : %ﬂﬁfé %an ?ﬂs‘l}“ lﬁfmanyolaﬁ]lmﬁ% g Jp usﬁcpoé&ﬁﬁ?ﬂaﬁ’g .Cﬁ‘?glﬁf)tr‘ﬂnso 1
ppm 002 o Bl Ja@m&ldﬁep Iﬁhtg%bn?st mam al&ohlaﬁndan %Oﬁ’ﬁm 511435(5H1p031ti@ﬁ) Ban %ﬂo%lmémneﬂo
ppm 50 ppm .75 ppm 1 ppm ppm or ppm or
more. |t UARSRNE: Eigfaﬁﬁﬂféﬂr%rtaéb"de‘ttﬁaf"“lf Ff@ta’?lﬁﬁ@’éacéﬂ“t E@nﬁ?désg%alséﬂl ‘Esofoaﬁﬁiwplﬁay

al so 35 dgpensh, A8 weMYs AT @dnyGRARdnbHR Q§he§h'§ a8, 8k lash¥PR an ﬁ%bﬁlgﬂéaﬂ

dr ought , terrperature and nutriént -14 WO 03 6076 /' US03/ 10734

| evel 8. |bﬁpweﬁ$91neiﬁit99@ﬁ0#emh§wnanyn pragsionat & ahy agudest can be used.

Addi tional l'y, GonRinall.0N8m0% Ak %](gztlse ant agoni st with al cohol s can
be used. The conposition caf include ine I ngredients, surfactants, or
adherents. Anyn sther @lmbedlm@nﬂs adt e tprezsan ibeentigie dany smalacids ; that dudueesatip| ant Tween

20, as vveI i ng agen The te
ant agoni $f* l?:%?mcép g nse re Soélls’let ml}ynb%(r’\ap%\b e l\ﬁgucgﬁ S&[‘%‘g ac Wfélﬁh Img% ge ° Wg as a
dry powdgssmondf¥- hﬂncel&’bé@mtkbsa SP1Aad ¢an Ge pR-trhasd RAA LRy K AcRDanEraliBuls fbeﬂb’&&&é

enbodi.ments of the present |nve tion, | ecul e that induces the plant
pat hgaem"t}mﬂ‘é‘i"éﬁg‘& QI% dedopnine %‘3? tyé t%%?ﬁiﬁ?@ng‘f JHRPUCIAY” e§%ﬂ“?%§)’|“? CEEPYS

whi ch mayhidotiteQBYely. SalWyfidlacid B8 RPAMiEsikREMEES HRSAVIPAR0 ePés@sr}telate@ BRI in
pre-treated with salicylic acid several hours before t%‘u conmmencenent of

t he t oppivies-ifested dehaecs andareiniieseneiecytied jresivrspy Ulaes & reéélpe%!l@ Cefli6ss-
decr easi '?3@6 f%@gt 'ﬂﬁc&lﬁvﬁ: cfsgptp§%g L& faﬂl% s"i’é:dafiﬁinétuﬁx ﬁytﬁé ?Qﬁl&l e}%‘ tgeﬂalgauaﬁ')dthgn

i nducer of pathogenesis-rel telns In virus-infect tobacco, and an
i nducer offearsqeipoat. ridethet amdpeel(owkhe@$ ofSsalicdic alhd mcx@hsaratftel(?einhunlzéuﬁﬂﬁath 656
(199%% %qi&cyl ic acid appears to play a signal function in the pathways

t hat ad %the defense response. Further, endogenous |evels of salicylic
acid increase Taé teein “satieylit @il doaiponid{sh? aslﬁecellxdran isafi@nt thRacdn®asisalsadit ayilii C

aci d conpo sed ere |s nea enconpass saljcylic acid and
benzoi c &B‘?QE %ﬂ%ﬁ‘&@&’@i gPFFetF‘gS? FhiEmp é"tc[']r‘ld?%g‘lndﬂ‘é‘g liifRd to, gich Pmpquis 3t o,
such CO”ﬂ@&tﬂ%eﬁ&n@ambﬂ@ﬁlﬁ?u@%ﬂiﬂ?| @caﬂmcﬁl&ah&l@y kdspiriafs | Adthyl( dE61MESaleCcyl icC
acid) (aspirin nmet h | ate; 2, 6- hydr oxybenzoi ¢ aci d;

3- hydr ox;?lﬂ’é!ﬁfi’éfﬂl?ﬂéé? a°1d4 3H1,Vélfoasxlgﬁb@1fz &fid; ééwéroxweezoen ey aﬁyiﬂyﬂmb,enzec aci d;
2, 4- Qbhy(AE@XQ/@%{E’Qﬂoﬁyﬁﬁh@c 208 ok B3 ‘E!lih?b(&&?&é}{ﬁ)%@c‘?d CO%% ?e;}lg%chﬁf | ¥ X THNCVANNY

aC|d derivatives  include broinosaligenin, fendosal ate,
mesal am rlfecludibncamshl}gen@afqnécgsplatgtycolcﬂahca/ﬂmmmgalammn,dl smﬂi}éwllcalaienelsalmne
descri bed, Eiaz0B€ Way to increase SA levels in plants involves
contacting the plants w th pathogens. This may not be a comrercially
usef ul str at edy, detvoihed/doye, vee wops ® indréasé SAAgyepliapknts 2votied enmettgshgplahis such
as SA by W tlh pattho ents h?HlS ?na?z%@% &C& co?n%]eréeﬁglkuesgfup g’u alc(elgjly,l hoafle\?'er},t ‘t?ebau-gfl;l eelicliltlsn% p?zint
25  defenses signals such as SA by plant-pathogen contact can weaken or kill plants. The use of
inducers that generate responses leading to increased endogenous SA levels and subsequent
jasmonate antagonism without causing disease in the plant, however, can be used. This can be
achieved in a number of ways, including: 1) contacting the plant with a compound derived from a
bacterium or virus, 2) contacting the plant with an amount of intact bacteria or virus which results
30  in an increase in SA levels, and 3) contacting the plant with a crude bacterial or viral extract or
supernatant. In one embodiment, preparations of bacterial of viral material, preferably treated so as
not to be damaging to the plant, can be applied to the leaves or to the soil surrounding the plant to

induce the endogenous production of salicylic acid, which then inhibits jasmonic acid synthesis and

its corresponding pathways.
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i nducers that generate responses |eading to increased endogenous SA | evels
and subsequent jasnonate antagoni sm w t hout causing disease in the plant,

however, wan3bgoased. This can be achieved in a nunber offCrRAIES3/1478¢!| udi ng:
1) contacting the plant with a conpound derived froma bacteriumor virus,

2) contacti F‘QN&JﬁSmQ' (ﬁ‘n(t,hemnkhin%t RKHigREs Bt REMdAAGE Qkidasi@ialivg Patiwid)i Ch
results 30 in an increase in SA levels, and 3) contacting the plan veﬁ“h a

crude badiiarieas taghe synthebis ekthe alent regulatosy pelepdle FMONIP ACitn EheHpEERLS 1
prepar at.i gns of bacteri e i bt ¥ BAtsed 132002y  not
élh'gla I{)(ﬁ%éetczg%?isgglgﬁg%ﬁafthv}édg i plaf a%rg ?év?éwad R{ ﬁ‘l]lgﬂ%’ )3 Yixl; g ¥

to be d n pe led to leaves or to the soil
sur r oundt Rgotsitde @l Endk the pathweiulbaditdie jembogeassuy pdogueelpales st SaPieyP; ¢

acid, which then inhjhits jasnmpnjc id s [ Lts..car i ng
20! s ] PSP 22PN CRRL SIS 800 dkBurlrsnpond

att f‘ﬁk _ttﬁatq?f%{tiﬁn ttbftle@ttﬁﬁs%dﬁé?clﬁiﬂtelaﬁd/&chiliio&hlgﬂiba_leweig bpammea;gapaﬂgrvr]wm l¢adingstot o t he
synthesis of the plant regulatory ecul.e j.as c. acid. .The.e 3

i nvol vedasmogict4¢isl t%élf-lﬁ‘?ieE%ﬁ"}EPHLs"Pl@f?ig?‘ier’@a“B%Ph&a{]?’?’ﬁelﬁ?sﬁh‘tygm%tacéd’r%gf’%{g?véd in
Schal | er e ol ifioR 2501 ke_tcac%%éz@a};ea gagigﬁéiﬂ,- caffelc hoid, RASSIgehS1-3-0-plintisyllethopglt hway

| eading to jasnonic acid by ing nolecules that function to g bl ock this
pat hway teozdnasetamiot carsingin, bnprafeai anfl spprexsns Mapy of these gpqlgpulghgre wed known n
derivatives, conpg ; f | QHade QRS SRSEay UGt dHRCtR G Hhibitory

nitr Ogan‘f’?”i%m‘ilhea\'}g?sggrggg%’l”%@%it’rﬁé)yg%&%%?/s Feadi ng tgmj asmoni ¢ aci d i nl ude:
Escul ent jugiponkahdid yabéunyudtion smi pdangsc i MondBr@iddl 1angi infhasanatory ndsigs @-dibvmolna 1, 14-
ei cosatriynoic acid, .ketoconazol e, baical.ei ' [ : has b

al pha- peWWx@lB-aFg-ﬂ&mlWBﬁge?%%ﬁ)&Lﬁ% glo)an%aﬁ%nﬁgee{rl}g n‘@tﬂ %gég 0,1{51% ugg%?r)lgerrll , aiS bﬁ%r of en,
and napr@xe®, inlaVipekydehas actilyee pben (Eommies, let Kokl Cell1 03:pdna0 Daand
research as inhibitors of |ipox na tivity, and may al so effective
i n i nhi bioybray (C{ea%%nf@’%’%wg@égﬁ%ﬁ ARl s ot ToRBhefes ‘8%“_%?‘% have

ant i 14 nf L ampatany vdHeSivé 6 Blants (HRBY, PhRhglanBARIX36OB (1983, fHutthdrinprepbtha) can
be used to antagoni ze the wound response. Naproxen has been, use

: . : t.o.
i nhi bit mbleoxssganiage taryelesis (g FiayoRshbeye(heet fne ¢ inhgyt Jaﬁﬁ.lqnwﬁ‘“a"ng"%% i
13:613 (Pz)lg%)g %@Qer, &%Pﬁﬁ%ﬁ%@fhf@@%%ﬁm Physiol, 99:1258 (1992))).
e I bi

Sever al r 11 poxygenase in tors havé 15 been found to be effective in
pl ants (Sircafhe RPngsbalpeanginass, inl@o8 a8ayrhoddpyds ruihe e erplicafigneind the

nmol ecul es such. as tetcyclacis [ | aci ; : ichhi bit

j asnoni cvaé’(?gdgfl t8€%|°% Pfaﬁt p eaarlﬁpgc’%ng% %ﬂ;}\l/g?{ﬁz:cecr%l? a%%) dg% ‘{18 Ogﬁggér}?]&%ﬁ@gjiﬁgoﬂs ,(a€'14: 79

(1997) . Thegenainghe obil)l | fuovihlgenmas icmhbbidétemmitad appligentdiyendeapbmg yeeions ne of

application and, the variety of tabacco p]ant. The appropr.i at nt . can
B0 GapEmemno IRy SRE RN i Tebren) o0y 186 GERE o S T

Sui t abl e;RBRYM:SidhaN 1B enlQ tRialinReks exP eLigt R lipbiygetiye aniitst RYI varemiesn
amounts of |ipoxygenase inhibitor (e.g., Naproxen) to varjous age crops
grow ng Rieut 8905 | aad abaut 280 prep-aThat e e aBRYEnt of HPowyAs agsBBIIRSAT §<; abqy

range of 4k} ERPSLL 0ok Bbi0 ' b g ) n, @ ) (PPFRANY about
200 ppm O%ﬂg&%{s tﬁ’gﬂéwglﬁ%F’Bb?'oﬁﬂé%%%g?g%g@?gﬂ?’g? Pl &2 B (DRI 00
ppm 28. 0ppm,poppm,2 Adm ppppm,07 B0, 3 rppmO2Q Bppptd pron. 07 pppwn! 0©ppm. plgmppar, 25Gpm

gprSn p? (r)no pl%ﬁzwg 5£§1§,p (gr]& r%& pgxgg} m%rep Rt%ouqd RP mdergtogﬁ) fat t?iQ raBQcmyf c%glpgs@cmn té Qpﬂ:l)}p m 75

may also depend on environmental conditions such as soil type, salinity, drought, temperature, and
nutrient levels. In many embodiments, any lipoxygenase inhibitor can be used. Additionally,
combinations of the lipoxygenase with alcohols can be used. The composition can include inert
30 ingredients, surfactants, or adherents. Any suitable surfactant can be used, such as, for example
Tween 20, as well as any of the many well known adhering agents. The lipoxygenase inhibitor can

be present in an aqueous solution, in an emulsion, or as a dry powder.
Other plant regulatory molecules, in addition to auxin and its analogs, can be used to
reduce nicotine and/or nitrosamine levels in tobacco. The synthesis and accumulation of nicotine

35 and other tobacco alkaloids is known to be controlled by the signaling pathways triggered by
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ppm 175 ppm or 200 ppmor nore. It should be understood that the range of
conposition to apply nay al so depend on environnental conditions such as
soi | typewogalsdré y, drought, tenperature, and nutrient [PeTaAIS83/10784 many
enbodnents, any Iipoxygenase i nhi bitor can be used. Additionally,

combi nat, % dg'\flek}ph]r% nfal, REVES @ﬁ%leadﬁ’chgn@il%ﬁé'ﬁo INSechAficaD@otiRied, 1n£a€he€1ﬁm}98| tion
can |ncIu e inert 30 rngredi ents surfactants, or adherents. sui tabl e
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pr esent J#ORIY S S0 I'n an enufsion, or as a dry p
pl ant rQﬂ@laﬁfsﬂl’]%a;ﬁ’tﬂi[ﬁﬁmhtﬁsl?JIIDaVaadGled.)l, KﬁuweoA&@dqmc Buidisherss pREPO§E (1¥ah be
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] asnoni c aci d general review of jasnonic acid found in_Stasw ck,
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si gnal i n@vem@“hlmayzand atenneal(Winzowpl. ot éé)pmi’ls% 218D (2081 0-eli masnales foppkthdtar i ous
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(2001)) . infhyped welpcﬂlq@clér@&ma&rﬂ‘d (RGP HGP C%Jaé‘Bml% 8%1 ﬁ%ﬁy reé" e%ﬁlf ound
to i g eragt, V\Qd‘)l"w(m%n nate to alter nicotine levels in N coti ana attenuat a

(Wnz, et al” " pl'a hysiol ., 125:2189 (2001)). It was al so found that
i nocul ati on offozt/@bh@ééuwstmwmé YA BTG EANT cr eat es pl ants t hat

are unable t OI% %%{(ﬁtl%d;?g q?ihg ungdinl 85RRNSERe, dhiRmbhddafidgdnft, t hhEe bO

i nvol ve cross ween- t he paf hogen- 1 Rduced salicylic acid pat hvvay and
t he wounthobkrailit eftivoasmmere icting alwéarmm;ﬁar(xmp eedueing agentyfan be l!}?Sd Pl ek 2

209: 87 (19 ). Cocktails  of Au i ns , Rage|

Ant agoni §1 ta% n3UHE £ 2PYORTs Y Ordagmoll}m r?ﬂtapgl}%mgg%na{lﬂg/d% i ggp HONAte.

ant ageni giixturd tdTbelisddl & @ or 1nbﬁ=flépbﬁdahons@<5 thie\piano rAlm‘Dmaavdy,(Ihrt ¢ontentaofdy moixture

ni trosam ne reducin g 1;,% s can be used

I n coc I auxi ns, .auxin
anal ogs, c#ke BFie] § dEtext SResiEpRs aé%ﬁppﬁ‘ﬁ‘? E’s E%I%[bﬁifgtplfff‘gfoveg e OMSSPL 20
m xture }QoRemdRed anPatodimdiR! @e AR éﬂh@ilh%ﬁmtaﬁale@nclJb@ﬁ’lsﬁnonz&b hengvalst veI Y,
the content of a m xture can be varied such that different couggom tjons

are appl inete easktafavitl bp hetwernbart0- 09y epm ppd akoyttWerrgr  Thehis the @RUHEM:AUX1n many

enbodi ne Iy n pRes epdnbageni st
in the cgﬁ’i% iﬂ%l\/l Fi%@gl?ie%%oﬂmg ?&‘B“@%%’%@‘%Bﬁ%%aﬂﬁéoﬁb%bg? 200 g%m That is,

t he asrouppmof. thp(m,nQ 02 prmi h0Zppad, 697 rom, 0dsrpon &t2epran tlaigeimi. k7 ppm.vappious
combi nat Ip}?rrrllSS gp%g ppm l?Qppm ﬂ) %101556)81%, gp%%? 100 ppm, 125 ppm, 150 ppm, 175 ppm, or
200 ppm or more for each auxin, auxin analog, and/or jasmonate antagonist component of the
cocktail. The section below describes the topping and timing of application of auxin, auxin analog,

and jasmonate antagonist or cocktails thereof in greater detail.

30 Topping and Timing of Treatment

In tobacco, the agricultural process of topping the tobacco plants before harvesting plays a
key role in the regulation of nicotine levels. The mechanical wounding of the tobacco plant due to
topping induces production of jasmonic acid, which in turn stimulates production of nicotine, a
substrate for nitrosamines. Additionally, topping of tobacco removes cells of the plant that produce

35  auxins, which down regulate nicotine production. In consequence, the topping process spikes
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25 ppm 0.01 ppm 0.02 ppm 0.05 ppm 0.07 ppm 0.1 ppm 0.2 ppm 0.5 ppm
0.7 ppm | ppm 2 ppm 5 ppm 7 ppm 10 ppm 20 ppm 50 ppm 75 ppm 100
ppm 125 wpep/oddd ppm 175 ppm or 200 ppm or nore for eRCH/LBOX10T34 auxi n

anal og, and/or jasnonate antagoni st conponent of the cocktail. The section
b e' OW de?i&gtf PaSvels ' heRRARY ”Pd}gm% iaBhnRbe APAbI 6@k Qﬁso@lg lﬁ)Wéi/éh TPk
(1:11 asnonat e antagoni st or cocktails thereof fgtreater detail .

30 Topp| ﬂgom’mgbs Vegeitatige gfowllr whithmapteasenorpp bigldeod pteﬁ@tqﬂqulgﬁ,q) @P“tf)ryé,l@s s of
f. gg& 2? i Epel %tf?:mag Cet 1n<ng descF Eed(ﬁiz%m %3 :ﬁ)laﬂg cm l?eytg%ﬁng O?ut CQJSEIF aré fib&

I'he eve I cal woun obacco pl ant
due to hiegpeNghitinckeos s prestliof teﬁrmvﬂfof plasammsculaa:md prardupt@m afip masmqmn acid.
stinmul ates production of nicotin strate far tros
Addi t1 onyllqtys eBR5H? (fEPPSfeat d’ﬁa@ﬁpﬁgra@ﬁot{}eé}égc‘ﬁq & 8t 'tn um ant Ogtﬂ fas%l?l(l)ée uce 35

auxi ns,  WhideRist OMierARO A bkl bk 66 dr irPiuehdCaukibnalbs, 6qa§ﬁq1ue ne@gotidte in
t oppi ng process spikes -17 WO 03/086076 PCT/ US03/ 10734 t| ne levels in

the pl anthe firlsppereley Pradusineditaabu©L156P Tigrhucl L ESh 1"%6%%%}13 I DHORNTAY

encour aggs, s dakaadi o difuhRawhi ch increases crop yield and prevents
seedi ng o?ac ﬁg pl ar?tls égérhus by practicing the methods described her.ein,

t obacco pI ant & watry @@Oﬂmpp@dthq\ﬁqug gexig gg@{},qgn@mg_m@@, aatageyst, %C&%ﬁllﬁl@erem ch
JOS(S: lrfﬂr])il ?iecli %‘05@1} .FhanE wfleqmﬁ%{ g%mto L of 16 nPesd Bag 0" %Q&mﬁnfﬂaﬂﬁ QUG b&Brend/or

acco crops can be topped and treated with an
auxi n, awfdrrhagvrest. o@em’abjyaﬂmommme aummmazgcgaljaﬂmongtp ahtageiit ys addeddhitairior 48 one

Cher oby BPuki WG MeaF ¢E: BT pDisseRBUP Pl ot oo fbioat s REToRhBE o,

ni t r osaniddfonst BPARCOLREOPUAT Beddusd euxge Recladng. cohmmywemmw ﬁmemns hourhe
auxi n, auxin anal og, jasnonate, ant agonl st, or,. cocktaaiotg ereo
a

appl i ed ebert Wendingni tqk)ﬁ‘i—?ﬁ Ripfs 1 i preforied Zhat afuing g an éaém(‘}]f“at% %Wc?]imtt hat

i's shert Itr)éadﬂ@ﬁt%c@mﬁﬁh@“e@ ltopp@iet BIth BEMES(See £BSThalbdte et BIE Pikhi Physiall 061802
anal og, jasnonate antagonist is added just prior to vvound| ng the plant

(e.g., tc’)wlhg Io shadse bep Iiedgrstaon) hosyedler; Hiek Begtmay vath aping 6%19 oR J‘"tsmémte
woundi ng t i V.

consi der ab %PS? afilleoeq)\éﬂfmrﬁdr g@ﬁgfga@gﬁ%m Ogﬁ;l g%%oa%ltﬂja 1% ?ggggﬁt‘g&pmg,t it
is prefets ﬂﬂbut Iﬂaday&aﬁerﬂqppalpandl uptretheday ¢fdervestaliescarst %ﬁ@)@dﬁl@tﬂs,lt’&atm@am% nt
accorrpanl es t%% % inthe field. (See e.g., Thornberg et al., Plant

Physi ol . 862 h21"¥891)) . It shoul d be understood, however, that treatnent
W t hoguxin, awnhiisainalaegn, itﬁﬁlrﬁhﬁla‘g,emmmhﬁgmﬁgﬁﬁstCaﬂcobletalpﬂrefeof nadbabdisd 21

days to up to one _nonth prl rrto_ to e d about 21
days aftégouttolpﬁalyn% dayse> @ﬁ‘/st e 8%}@ ggyﬁai gaéé 3 Xaryﬁ sé)aﬁ‘g ﬁg‘?ﬁ%dhélﬁi’ss%
treat menty,ytRYy3 dRECM dadd tis rda}t’éafb\/&x?.% 17%stTbsiaayls S19 dabg 2aua<ysrm @awlm daysahs)g

j asnonat e ‘antagoni st, or cocktail thereof can be added  a out

days, 3 days24 daydadisdays Weapgs, 26 dewayad days.dfydeys, 80 daypss andépr ahgs 3 ﬂeYSd%% 11
dors: L2glat pleroplt 1908 Lo son i sinde e odf g5 019
days 2528 ddgsy §) d®39, dadpgs, 13@aaissdayarid/days, &bdays, [91dapay§ diyef b‘?r@ys 19 days, 20
days, 21 days, 22 days, 23 days, 24 days, 25 days, 26 days, 27 days, 28 days, 29 days, 30 days,
and/or 31 days before harvest. Likewise the auxin , auxin analog, jasmonate antagonist, or cocktail
thereof can be added about: 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 8 days, 9 days, 10
days, 11 days, 12 days, 13 days, 14 days, 15 days, 16 days, 17 days, 18 days, 19 days, 20 days, 21
30  days, 22 days, 23 days, 24 days, 25 days, 26 days, 27 days, 28 days, 29 days, 30 days, and/or about
31 days before harvest or the day of topping or 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 7
days, 8 days, 9 days, 10 days, 11 days, 12 days, 13 days, 14 days, 15 days, 16 days, 17 days, 18
days, 19 days, 20 days, 21 days, 22 days, 23 days, 24 days, 25 days, 26 days, 27 days, 28 days, 29
days, 30 days, and/or 31 days after topping. The auxin, auxin analog, jasmonate antagonist, or

35  cocktail thereof may also be applied earlier and, in some cases, after harvest. The concentration of
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harvest or the day of topping or 1 day, 2 days, 3 days, 4 days, 5 days, 6
days, 7 days, 8 days, 9 25 days, 10 days, 11 days, 12 days, 13 days, 14
days, 15 waws/8eés days, 17 days, 18 days, 19 days, 20 dapsT/udb3/dags, 22
days, 23 days, 24 days, 25 days, 26 days, 27 days, 28 days, 29 days, 30
days, anghQi addn £a¥%E, RELQEE aﬁ@ééﬁ%@ lor cdekdhfi WMeRdor I’eg& QY& ddlermiRH )éfngmgcrﬂy 84,

j asnonat e anfagoni st, or cocktail 'thereof can added about

days, 3 dfagters Sﬂwluew@antag@la@lsety,66@&9@}', and greppence 8F danjronmenta] syressesl@n hd'ﬁiyel | 1
days, 12 §m1%§“§%¥%3 14 days, 15 days, 16 days, 17 days, 18 days, 19
days, 20 ays, 22 days, 23 days, 24 days, 25 days, 26 days, 27
days, 28 days T]259a1dca§$s aux.’ﬂﬁalrdh)gs]asmaﬁdte@mt@bmstt or &tk yisrdodfcan e hpplice Dicor

the d of .toppin da ays, 4 days, 5 day 6 days, 7

days, dlé%f%re qérv(ﬁ%y gery 621}6 é?fgre eata)c)rs at T%’ %e%v,lgncy batgg;gn sljl}e &Bglgcatl%)s ofj ays,

16 days, dukirdpatsin ahSlogs AyiSonateAnfAgoiSsts, BQCCQEM&S thel%i cadﬂay@ taldDldaNSor teppin@als, 24

days, 25 days, 26 _days, 27 days, 28 days %é ﬁ30 days, and/or 31 days
Y &

after topplrHgyPrA 51)])@ Al déﬁ(fxfif?‘?r éPrPﬁPlégplefeéﬁé’%Wﬁt frgBsi s? le gyxingsauxin
cocktai | {aRpeRimdmY a%ta%&n@%r%gmtdlﬁger@ﬁf i 8o B@% libdorRe Q‘Rerctg%ﬁ% ofdry Bly
harvest. The concentration of -18 WO 03/086076 CT/USOS/lO 4 7 auxin
auxin ana@fé?gtopp?agarmmftné femcagmbs@emm cocktail thereof required is

det er fﬂ ned enp*ffcif! Xuxn"ﬁna %Elﬁ&?&tes 1?\?[ xj t?o@ﬁtal?glgreof’/ ﬁnr{//% Xolltacte]gi with
sensitivity, preéence o vironnmental stresses can f'ect on
t he respoteb@co Plasts &k amglreaduxalatwalyadmg; mycmsemmls eVaﬂHnasgcnﬁm@tcco thet lmoe kival I

t hereof can be.a e ore a ef.ore harves

it oy 1 BRRERARR DB Bt AR pe R R EREE W e B Bt Bre el

j asnonat eemhegevmeetdsn thehicoReKidhthétheativag assuRing & lbakeobhawbacad bieits tappi ng
the plant, yﬁ%ﬁaluyggﬁ?to 31 days, after topping, preferably the day of

t oppi ng. e’ it dimentsnoff B, nyepdippnt @redricdgarodiment s @Bcﬂ?’ﬂ%ﬁcﬁuy

therepf CABdiBESRLRBo FRBLE B4 10RBRE Hab Bleatb® BRI Ehtis@VEL MuptN of Afel GFTLO ?&fen g,
or at any_frequency in between. 10 The auxin, auxin analog, jasnmonate

ant agoni s¥ee: 6g-» e i8af923+ Wex W5%?11%BCE6¥$L0&/@6?§&§ vﬁllerﬁecttoeti&tpd\odqsbmsﬂlq hat
are al reaﬁja)fyers@e@ﬁé ﬁ%e}ﬂu%bg&fo apd fegér on EY%LLSCO %P&t?ﬁxel%ﬁo tobacco that
have |l ow nicotine levels can di gene i ¢ engineering
has been used H@veleanéageammnejf@mctsenzyrres i nvol ved in the nicotine

bi osynthetic pat in.l W D coti bacco_pl ant s that can be
used with enbo |%§ﬁ%bo {r?a%{‘ m SSaI SVaikE ‘?6?&61“ &repsruér}?et@? g)éas B HRRRPna! gropying
genetllcal dngd Hbbvesti ffeclﬁﬁhubotb@ G&ppMgCdrafo ﬁﬂplﬂgl bagdth€ heWasvesd 62h& thadsih Ghe

anti sense.di sr @}I on of the QPTase g\?ne WD 9856923,

0067558, ANETPEHEET D EYEEe (A 05 MG MBS e b peted f RS A 988 o
the treat@datlobacse iRy W@(ﬂﬁ&ﬁ?ﬁ%?ﬁfﬁﬁo@ninﬂﬁdlﬁé)Q@fﬁﬁé) dpfn(igj $ekise, el ﬁ&x{go

Harvest and Preparation of Produc he tobacco treatments, as descri ed
herein, dPeu&syiag taditigral tpbacopiproduets furesate 10‘?19411183 rbgtuat gunn@@ ‘trpipeh aigee st ng

t echni qUE‘e’iga&&tegcoba‘éEH)QhaQné’fobMo bRy g’ 9 i gnlgafttg'l?ac% i WulQL Paga ng

the flowers, cultivation in nmanur€ rich soi manure and
har vest edobases@sd sabdcostcontgining gums wf loariges. f Bris aise contengrigted thaickhé ilen ﬁicotme

prepar at i p/ok MGl NALNG 1Siakd! Mcribgﬁ ){liel%gl’ ca%u{) 1%cesseedr g%nlt)lencgd with conventional

tobacco so as to create a wide-range of tobacco products with varying amounts of nicotine and/or

nitrosamines. These blended tobacco products can be used in tobacco product cessation programs
so as to slowly move a consumer from a high nicotine and nitrosamine product to a low nicotine
30  and nitrosamine product.
For example, a smoker can begin the program smoking blended cigarettes having 10mg of
nicotine and 1.5mg of nitrosamine, gradually move to smoking cigarettes with 7mg of nicotine and
Img of nitrosamine, followed by cigarettes having 5.0mg nicotine and 0.5mg nitrosamine, followed
by cigarettes having 2.0mg nicotine and 0.25mg nitrosamine, followed by cigarettes having 1.0mg

35  nicotme and no nitrosamine until the consumer decides to smoke only the cigarettes having
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manuf acturing traditional tobacco products for sale including, but not
limted to, pipe, cigar and cigarette tobacco, chew ng tobacco in any form
i ncl udi ngwb@amsdaabacco, shredded tobacco, or cut 25 tobac®o]T/t=ns10734

t obacco-containing guns or | ozenges. It is also contenplated that the | ow

ni cotine vidRd) @b nidotih® sRMiNEsakhHR6E quitiRs Gholkiag Rkt BSadrd:IPrRe ers@d and
bl ended wi th conventional tobacco so as to create a w de-range of tobacco

product s Sigardies,daesrited herpi prrvideghe besis Seriap appravsh de redvrehcresiinageac potprighin

bl ended ty ﬁﬂ%ﬁ%ﬂté}ﬂ%%ﬁsﬁ@ﬁ! be used in tobacco product cessation prograns
so as to slowmy nove a consuner froma high nicotine and nitrosam ne
product to a |Anwsad beeinnecrog@ompriben i phiodigndidanty ofde preseRbinventiamrnd of ghe
snmoker. can _begin th 0gr am snoki bl ended i gar.ett havi 10 f
o1 cot e g S0 piaGr kBRI T BRI 0T B B R S Y e SRR R
Wi th 7ng pddt ofibciDdri aecmhelise.| Ting, thé prekdnt msafttioh payideod methed ofyrodicigraatdrest

havi ng 5. nicotine and 0.5 itrosamne, followed by cjgarettes having
7 o ni AR Be SO 28ty FPET elind AT BP e B, B BE TR Ong
35 ni cot ifi@tiadghds} dttdsERBAaMVES, a8 Bbhpardd 8 aGRRTH IR ofl 86i-HaSed Narsd@kBe Gidley t he
cigarettes having _-19 WO 03/086076 PCT/ US03/10734 virtually no nicotjne
and ni t r oBeGies RS Vet Ui e P ek g e s geitiadl to iivstde Hiemrssit itveetian akded

ci gar@tt ese f8s5sd &ggrdgggseﬁlﬂiﬁg%m&iegﬁ the basis for an approach to reduce the
carcinogenic potential in a human in a step-wi se fashion. As used herein,
a crop conprises a plurality of plakXaMELE ke present invention, and of the

5 same genus, Pl 30l fiflidd5idhe b AoBhERLOLAbndcl Shusyn 4801 | cul tural
field" is neant . . the present
i nvention providesus tivgetedaf odotipe adiwiniigsanios op cwoftivatpd enop sr figlé af ©Haosd,tah
auxi n, auxi n anal ogs, or..jasnmonate anta IS an hus_ .havi ng.dec ed
I e R s DGR AL R R b e K
non- tiseat(@g., Rl0a0I06%0fv inleibBaiEmuSies iggemd. Vatingbysolutibe cexanmpt af whiigh
follow are set, forth to illustrate the present. invention, and 10 are_not
to be corfEeRtTatoOL.4-Prif haRyeRatrdy érgf:%e sehappsEEe vis B i lo hO-0F 19 RABE Pl EBnd

ni trosam pend @uelRay RIkiGPACERoPYndkb&Encdtd fiblds 6f thiREMER o, BRirkE Wat g Flue,
ni cotine and/or nitrosamne in a cultivated crop or fiel'd of tobacco, a

concent r aanddrigplaliv4rishesgn sepavpteriest plojequéiivaied by convantibpahtedinigiésoy thaipeticelpe
wetting ooy i, 9 1 Sai j hon) 1S
pr epar ed.a‘glﬁe%eg)niﬁ% l"ésgﬁgﬁst ?fgrﬁauérg%?%)fnﬁ?oggvh?cﬁgﬁ\{%ﬁe%{ ﬁ(g}pga(gea% &h&eggﬁ@ﬂf%f% i's
al so 20r ephutichs dfhibs evegink uigerarmonar ePlaitt ateettiet epryed , with thtybowr scliidngp pontlef

2,4-D in,the final. spray sol.ution. ntrol and experinental fields of

t obacco (dél.pal.nfg'ognﬁqngy Ma{ﬂ% i ?’#ﬁ’ e‘lg F%%O%?m‘ﬁrﬁfo‘@l? 8?ﬁmﬁﬂy \gcﬁﬁl%' e‘{aﬁa slg lpps aig 6g%t e

test pl otigrested anvd@iathlokaeo MientthoRle $oeRiBAICHURSPIAAS of MR BAE tab®Wrékuick-

varieties) at var ages qQf maturity (sone of which have been toppe%) are
ar e

j.ou t y ]
sprayed W b%‘i‘ga"‘ﬂ“é niggecdi INIPT9R VBl teraeafiied Phiicssgrampledpayarusipy Hendar
then spraygdigwést h the above solutions to the dripping-off point. Plants

are allowed to continue growing normally for 14 days. Plants are then
25 A quick drying curing technique or a conventional curing technique particular to the variety

being tested is employed to obtain cured leaves (non-green or yellow dried leaves). Conventional
TSNA analysis is then performed on the cured leaves and stems and/or portions thereof (e.g.,
lamina and midrib of the leaf). By following this approach, the amount of 2,4-D to apply to a
specific variety of tobacco, for a specific age of plant (topped or not topped) in the field to achieve
30 a reduced nicotine and/or nitrosamine level is readily determined. In the following example,

ethylene precursors, such as ethephon, are used to decrease jasmonate-induced nicotine and/or

nitrosamine levels in tobacco.
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harvest ed and sanple | eaves (fromthe sane position on the plants of the
sane age) are quick- frozen using liquid nitrogen. N cotine levels are
measur ed WO oBhg®es sanpl e | eaves using standard techni quePCTABOFKIATE Ck
drying curing technique or a conventional curing technique particular to
the variety being tested is enploygkimppptai n cured | eaves (non-green or
yel l ow dried | eaves). Conventi onal _ TSNA anal yS| s is then perfornmed on the
cured | eaves and Redug ‘ : samipe lepels in(tebagco usingyethephoand midri b of
the leaf). By tohlgWnidy gé}hée @ameia@% tobd26o ?é%uﬁhl &, i ‘%m? pﬁﬁ% e dneﬁlfa%
specific variety of toba Tor a speci f ant (to

t opped) | verickies Iillselbaam tystaddts eul@vaw la/ qoavhnmmu tenlumuem ﬁar alwdﬁawcum tvaimmane

| evel 4s I term.ned. anpl e

pr ecur§s or g%%g%j affes o% 1 hﬁ% some gWhICl léaae b8end§g]?e§§;§1§ %x rrlms é ?H‘&ul&]é(a)ped

ni coti ne platts are treﬁleﬂ fvith @ithen meﬂglljahlﬁoﬂafb (MEDALAI6he, or2Rith/MDe DB AABHREPROn and the
PCT/ US03/ 10734 . EXAMPL t@ﬁi tfd”CL\' on_of nicotine and nitrosamne levels in
t obacco uEOPPﬁi @fﬂﬁ%fﬂ‘?d’i‘?a R gep g%ﬁ@ﬂlaﬁé’ﬁlﬂtéPf Medh gad glephopisae applied aggd |

Burl ey, N6, Flepfed ANG Qahﬁﬂet Alis udeaniigf i8R df Qhé@)&@ﬁlﬁ&ﬁaltﬁg PleffsSire
cul tivat ed y conventional techni ques for the particular varieties) at

various ati¥estt Ingtdutiapg > dasrmiergreatment KSammplededyeeaic awppleren aith lignidwirogSome
of t hgy unimipfedicptigrdogceatatidnr (@FhRrWivlelbh)iil BeEmiRt Ml thd asPRIRERs ( Medidk

al one, or with MeJA and et hephon and the topped plants are treated with
et ephon. Srmgicuyjngisehuirnus oph cwezamoamlcbuengphlumuarpmaqdpi th ek mdy beibgtated GO" |

pr epar ed ] th.s of, t he .exper
Pl ants ar %ﬁp h%rd\%gwh%iljed iéa%fttﬁgl glV\éldo '5eHay gm% byl )réﬁa‘feﬁge a ?éggﬁ’f%lyﬁlseaves
are qui ckisftirenzerformetifon ithequied lmvésrangeiami@ncambottfmm thieof (e )36 lﬁﬂﬁwﬁmtlﬁﬂi’ub efn

(g/ng dry i gh i.s _determ ne e leaves. A quick dry

curing tet&l\é\ﬁ ag) %3'5?1&’3'“}% RS d]hg Sef li?ﬁ ﬁ%vet QIB& ﬁ‘ﬁ?‘ﬂ’ﬁ@?ﬂ%‘?}l&‘i‘pﬂy & SPPf‘éﬁc

vari ety beiriey deebedo,i Br a PRIy aQ 6@1@%@%@&@&%@ tdppaMaR th86ld 36 G8HeRMa

yel l ow dri ed | eaves) nventi gnal TSNA analysis 1is then perforned on the
cured Iea’(?g‘éceﬁrfac‘g‘?%ﬁ‘ﬁ 'gh@rtiosanyes tsvehis teadibedetermined. | In Hiei fodowing exeipleb of
the | eaf ) Be:BY[1{204 19308 UQ@rb@ﬁRﬁ@Modﬁ%ﬁﬁg et 9&219‘5% usgci]?o SR as?xion%%:ephon
to apply to a speC|f|c 15 variety of tobacco, 19 a specific ag

(topped o\ﬂdll*i-‘(?t‘ntcé‘ib‘ﬁé‘a?/oiln’fr@ﬂﬁ@lllﬁllwelﬂ in obarehi eve a reduced ni cotl ne and/ or
nitrosamne level is readily deter mg CMY the foll owi ng exanple, Benzol
1, 2, 3]t hiadi azol e-7-carbothi oi c acid con alnlng conpounds are used to

decr e¥se j asrmonat e- i nduc Bdduition bf mieothrednd nitrishindeasveRe | evel s in tobacco.
EXAMPLE 3 20 Reduction of ni cot e 3 m ne Ievel S .in tobacco using
Benzof 1,2, 31t hi adi a2 7=€8 ‘ G{-Fybothigic agid e j nent al fi el ds
of tobacco ( e. QontroButid eyperﬁﬂeﬁtgl ﬁbl&s Bf u&)ac@)n@ %O alvirgh@d PRk §1§d ORiental
tec

separate test plots culti Y (fl %/ conventi ona ni ques for
parti cul a\fﬁrl\ei‘réqslnéls?pé@je tegt plots cultivated by conventional techniques for the partlcular Varletles) at

various ages of maturity (some of ‘which have been topped) are grown. The

25  Benzo[1,2,3]thiadiazole-7-carbothioic acid containing compound Actigard is applied to tobacco
fields, according to the manufacturer's instructions, in various dilutions. At 5, 10, 14, and 21 days
after treatment tobacco is harvested and sample leaves are quick frozen in liquid nitrogen. The
sample leaves are analyzed for nicotine levels using conventional assays. Harvested stems and
leaves are either cured using a quick drying method or are conventionally cured using a curing

30  technique particular to the variety being tested so as to obtain cured leaves (non-green or yellow
dried leaves). Conventional TSNA analysis is then performed on the cured leaves and stems and/or
portions thereof (e.g., lamina and midrib of the leaf). By following the approach described above,
the amount of Benzo[1,2,3]thiadiazole-7-carbothioic acid to apply to a specific variety of tobacco,
for a specific age of plant (topped or not topped) in the field to achieve a reduced nicotine and/or

35  nitrosamine level is readily determined. In the following example, a cocktail of 2,4-D and a
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vari ous ages of maturity (sone of which have been topped) are grown. The 25
Benzo[ 1, 2, 3] t hi adi azol e-7-carbot hi oi ¢ acid contai ni ng conpound Actigard is
appl i ed twotoslswee® fiel ds, according to the manufacturer PETiUs83/1a164 i ons,
in various dilutions. At 5, 10, 14, and 21 days after treatnent tobacco is
har vest ed papgd Sa5RliKiidSRVES RkS0idY '

sanpl e | eaves argjﬁénzlazyze for (ﬁ?c%tﬁ |kc ﬁfétgﬁ%]ge(ﬂnp mlc‘f]id(r:ltgI ug%dnnt/en %Sﬁajlasné@’éﬁys
Har vest ed inslueadmicetinr andionvigresaaniee leveshietobseped usi ng a qui ck dryi ng met hod or
are conventionally cured using a C“f#’@%@@lﬂ techni que particular to the
variety being tested so as to obtai feaves (non-green or yellow
dried | eaves). Conventi on®Eedu&NA o Artbiifd fndinstrbdagimdIeydior med on the cured

| eaves. and stens andé por {i ons thereof §e 9., lamna and mdrib of the

| eaf).” By foll owi Hgobafeonsing d4Ma ole-7-garb cidh

Benzol 1, 2, 3] t hicagtiazali &x erﬁﬂeﬁlmtﬂ%lc@'& t@@dcgo (e, alBBhéS/ t\ﬂrg?n&% 1&: (jlr?eh{af}t y
of tobacco for a speci ‘ge of pl ant (topped or not

field to Xuitievis SSPaF"’é‘?ﬂ?étéﬁOtﬁP ttatedebynedyatiobiepliniques quﬂmepart@ubt vamtm&)ath |y
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opped) a ol utions various dilutions

wi t hout A a?c q¥e Ysing sareRtionakassrys.c ésaedl Yenmeafitagesiare enrher @@ed usinga
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(topped abfangissterhiped o abptain spred Jaatles(nethgrenorFellam driad ba\&sl)b@mmmbhzy TSpray ed
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| eaves ar widaihadly the deafj. orBwfcldnwmg theesmplaaciu slesegbabd @B} tHeN@houds SAYS4-D in

Har vest ed, and ave er c d.usi.ng a 15 qui ck drying net hod
or are coni’%ﬁlg}ﬁgnﬁlﬁhy %ﬁ?@&a{ﬁl?ﬁ CQ'@‘&PH%WSI% g?]&ép bafPt% ERFeHle” Yasiclyhel
vari ety tobicng foresdpedfiSaeas pladt (eipp@d & netiofistd) ﬁar{eeﬁel& &%h@&@@ﬁd%d ﬁﬁbﬁ&w
dried Ieav Zﬁ%&Convenilona TSNA analysis is then perfornmed on the cured

| eaves ant! TSRy ey s lbb?afiﬂbﬁ%tert%ﬁed? thegfolowing gyAmple, drecprodriction of lofv t he

| eaf). Bynifdint W 166 nlth€aMRPIBALH bHERGE RGFab0vVe, the ampunt of 2,4-Din
conbi nation with Benzo[1, 2, 3]thiadi azol e-7-carbothioic acid to apply to a

specific variety of 20 tobacco for a BY®MPLES age of pl ant (topped or not
topped) in the field to acgb‘g\mco? rgg&lﬁggosgxin:otﬂ n ngl/ or nitrosam ne

|l evel is readily determ ne g—e%?—i—‘(fﬁ% producti on of
low %i cotine Hrdollovingiptampladenirives scybatweaysho erals tétacabgncducReving specific

amounts of nicotine and/or TSNAs through blending. Some blending approaches begin with

tobacco prepared from varieties that have extremely low amounts of nicotine and/or TSNAS. By
blending prepared tobacco from a low nicotine/TSNA variety (e.g., undetectable levels of nicotine
and/or TSNAs ) with a conventional tobacco (e.g., Burley, which has 30,000 ppm nicotine and
30 8,000 parts per billion (ppb) TSNA; Flue-Cured, which has 20,000 ppm nicotine and 300 ppb
TSNA; and Oriental, which has 10,000 ppm nicotine and 100 ppb TSNA), tobacco products having
virtually any desired amount of nicotine and/or TSNAs can be manufactured. Tobacco products
having various amounts of nicotine and/or TSNAs can be incorporated into tobacco-use cessation

kits and programs to help tobacco users reduce or eliminate their dependence on nicotine and

35  reduce the carcinogenic potential.
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EXAMPLE 5 Low Nicotine and Nitrosam ne Bl ended Tobacco 25 The fol |l ow ng
exanpl e describes several ways to create tobacco products having specific
anount s ovonBosgdreie and/ or TSNAs t hrough bl endi ng. Sone blPemdisngj1Eppr oaches
begin with tobacco prepared from varieties that have extrenely | ow anmounts
of nicotine and/or T By endln [ cgo fr

ni coti ne/ TSNA éreixglflglNA% Step,l to et et &chm e?/g n{)rg%gneﬁcgﬁoggﬁa% °r 103inNAs
) W th a gedmemsNansebactodmdcss C(OﬁV@thllaBtd)bzh(ﬁ@’;,a adpi Ttobdras pddpd@ah lp)spdmrrpirismti ne
and 30 8,000 parts per bill.ion ). .TSNA, Fl ue- Cur ed, ch has 000 ppm
ni coti ne FAPREMSHL /T%Mw%ﬁ%{{f%g?é?ha&ﬂo anW @ [ORFaopgl %@écwﬁﬁeﬂﬁg f®Re and
100 ppb T5M¥ct daRbBE Q@m@ﬁ&duﬁf Spheviiagly V5%t sl | comRy TSIRAI tddaocd Manan 2504

ni cotine and/or TSNAs can be manufactured. Tobacco products having various
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t heir dependence on nicotine and reduce the carcinogenic potential. -22
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i n convenientl s _of gars f garettes,
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sel ect t hﬂ)b@d’wlﬂbﬁn al® bpptbaMhie e ppld/n(ilfotlﬂ_eﬂ‘QNA Mﬂcdonﬁh\hedﬂﬁbd witl eshveationkher e
are many ways to obtain various vy ni cotine/l ow TSNA t o

bl end
usi ng t he Brdste ﬁluﬁdgre@é%é?rfeﬁﬁbmﬁe%e/l’ TP 7 O T F3ReGHEPLY Sup bR |asB“r{’)’ﬁ{’:l§‘g‘ifeﬂg‘ﬁ'§Fsel y

to gubgle ﬁ&\@ngob (¢ ﬁ;&m nrbo'hﬁ'ce ait 6,000 pPRESRAS: si Ph&cabp rpﬂﬂﬁ& hal@g OB @0 Nppdn St ep
1 tobacco product, which is a 25%1| ow ni cotine/ TSNA bl end, prepared

t obacco f nsptineand kiRt eryd o Prpswiahpredict haé’,‘HB§I>§Q0tP6Ba’é“@8n‘?:%4 76 @PhTREA- wi t h
conventi Ogﬁllularlg%lo%}/am g lsfé rﬁ#&ﬁl@t v@ﬁch% k&R A@\Jv nﬁc@h@e/m %@1{‘21 rﬁ%ﬂaﬁ%d tobacco

respective obtain a y tobacco product 20 havi ng
ni coti ne annh B, GOOxpdselT SI\mm aicPlingéLSBUy todaqep sdude nhizsd wih P@l\@@‘@nplpﬁ\lrley,

ni cotine %p 0225’ J%%ﬂegﬁﬁﬁi a §da/d/5€‘% rgo r%sp%&ivel@ t8 gHt%ﬁl ahlglllri}nt%bezcbé 81%(1!90[? r[&wmg

ni coti ne an
25 15,000 ppm nicotine and 4,000 ppb TSNA, a Flue-cured product having 10,000 ppm nicotine and

150 ppb TSNA, and an Oriental product having 5000 ppm nicotine and 50 ppb TSNA. Further, a

step 3 product, which is a 75%/25% low nicotine/TSNA blend, prepared tobacco from an

approximately 0 ppm nicotine/TSNA tobacco can be mixed with conventional Burley, Flue-cured,

or Oriental in a 75%/25% ratio respectively to obtain a Burly tobacco product having 7,500 ppm

30  nicotine and 2,000 ppb TSNA, a Flue-cured product having 5,000 ppm nicotine and 75 ppb TSNA,
and an Oriental product having 2,500 ppm nicotine and 25 ppb TSNA.

It should be appreciated that tobacco products are often a blend of many different types of

tobaccos, which were grown in many different parts of the world under various growing conditions.

As a result, the amount of nicotine and TSNAs will differ from crop to crop. Nevertheless, by

35  using conventional techniques one can easily determine an average amount of nicotine and TSNA
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Simlarly, to obtain a step 2 product, which is 50% | ow ni coti ne/ TSNA

bl end, prepared tobacco froman approxinmately O ppm nicoti ne/ TSNA t obacco
can be mwed3msdohé conventi onal Burley, Flue-cured, or O PERUSBO3/10T3A

50% 50% rati o respectively to obtain a Burly tobacco product having 25
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as wel | amarkePREBHMIGHcotinl 8@nt, and BRUied TPHE RRpWE HicGRR OR1LSH gﬁ&%?l
6 Smoki ng Cessation Product Cont ai ni ng Low Nicotine and N tr eveI s
The f ol | oblPaty restkaspnethelpackpgen dinclawarkoibie nepr pershases prokpeanthiritg cigardtioz hagng he
| ow njgotj c e prese ion.

troat bd t bpacaa CaAFa b hERAEC ARG 0L nb 5P R AR YRR el T o
ni coti ne prsvipiskedThs tder symtdhﬁme| ms{llér;omrrepmfesdmmng @tisaont Reabiagteindsmral fic,

stepvmse els of .Ni i ne rett e, CI arettes may
contain 5416%, y,choosfig %%elnunajogd %ga%%e%?m edger dﬁy L ]Strsrf) H&lgﬁ&o g lgeelep)he " The
st epwi se qﬂﬁﬁé&m@ﬁcoﬁh@&ﬁﬂtﬁees%aé& ekleaedly andray #e din@Sleded of MRbtine Rb&Rfel Per

in t programis al so

content, él‘t e st g ste W Sse nicotine reduction

clearly q K67 ha¥ar tagkie g’é m‘E RyedieRn Programy Seindiyidushkesesa frlyiscord of
cont az0i n@ta In@@tﬁ&t inke,NAVIVEAY ad et MENDREYE cloWWBLs dRVBhedOfer §;OtEv@ﬁ“tuaI§)Jtthe
limts hipself to no nore cigarettes per gay than consumed previously. The
user may B&Vidnd vill & pesuBing 1baece ReFdueipith Atserials ae iiostinac (Somdthnglcbune free

i ndi vi duadyp,, hogs| es snoke y b)
the star i oreauorina) 86 phoRoa s anl BhO8E Fhb R PSSR RE e 8L (b
each weekthe wheped prodies fliogethert evel of ni cotine consumed per day To keep
better track of the nicotine reducti OM%@ r’g the i ndi vi dual keeps a
daily record of 20 total nicotine int as the nunber of

ci gar¥ttes consuned per M\C&Eﬁaﬂ&ikﬂtCoﬁlkﬁmngPacks of Cigarettes

with Low TSNA Levels and Stepwise Reductions in Nicotine Levels

Various smoking cessation kits are prepared, geared to heavy, medium, or light smokers.

The kits provide all of the materials needed to quit smoking in either a two-week period (fast), a
one-month period (medium) or in a two-month period (slow), depending on the kit. Each kit

30  contains a set number of packs of cigarettes prepared according the present invention, containing
either 5 mg, 4, 3, 2, 1, 0.5, 0.1, or 0 mg of nicotine per cigarette. For example, 1 pack a day
smokers would receive 7 packs of cigarettes, each pack containing the above amounts of nicotine

per each cigarette. Several weeks worth of additional cigarettes containing 0 mg/cigarette would

also be provided in the kit, to familiarize the consumer with smoking no nicotine cigarettes. The kit

35  would also contain a diary for keeping track of daily nicotine intake, motivational Literature to keep
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i ndi vidual will be consum ng tobacco products with essentially no nicotine.
Since the nicotine-free tobacco products of the final step are

non- addi cwbwa/084or6 shoul d t hen be nuch easier to quit the ®eg/usb3/1d7Be

t obacco products al together. EXANPLE 7 25 Snoking Cessation Kit Containing

Packs of re vel s .and Ste tlon
N oot e e 08 EbERotlaled el BBl ProgteB] el amlamiion Qe binefis
heavy, nedistiokinglcedsitipint ainmodtedits addrddse tKifihs afditohalghtiddnl okiy ntlfﬂﬁnalﬁﬁﬁ eNklRhsS

needed to . quit snDkln ither at week period (fast), a one-nonth
per i od ( ni BP ORI Rt AP EAORS P S2BRalg: on the kIt Each

kit 30 contai ngitgug®the MRS 19k b&ﬂtaks%n@a‘d \ﬁuﬁ@fe?én&@t% eﬁrbemﬁa%ﬁgalﬁp&%gfem the
present i nvention, containing either 3, 2, 1, 0. ng

of ni cot i eulddp unfiedpst thet vapeys léeéaﬁﬁml@s cpn b%\elndeawmlaylt dwme rﬁ@wm ndrlt @fcel ve
7 packs of, miveRhet tes, each pack containing the above anmpunts of nicotine
per each cigarette. Several weeks worth of additional cigarettes containing
O ng/cigarette would also be provided in the kit, to famliarize the
consuner with snmoking no nicotine cigarettes. The kit 35 would al so contain
a diary for keeping track of daily nicotine intake, notivational literature
to keep -24 WD 03/086076 PCT/US03/ 10734 the individual notivated to
continue with the cessation program health information on the benefits of
snoki ng cessation, and web site addresses to find additional anti-snoking
information, such as chat groups, neetings, newsletters, recent
publications, and other pertinent |inks. Al though the invention has been
described with reference to enbodi nents and exanples, it 5 should be
understood that various nodifications can be nmade w thout departing from
the spirit of the invention. -25 WO 03/086076 PCT/ US03/ 10734 WHAT IS
CLAIMED I'S: 1. A nethod of reducing the anmobunt nicotine in a tobacco pl ant
conprising: contacting a tobacco plant with a conposition selected fromthe
group consisting of 5 an auxin, auxin anal og, and jasnonate antagoni st
from between about 21 days before topping to about 21 days after topping
sai d tobacco plant, wherein the anount of nicotine in said topped tobacco
pl ant contacted with said conposition is below that of a topped tobacco

pl ant of the sanme variety which has not been contacted with said
conposition. 10 2. A nethod of reducing the anount nicotine in cured

t obacco | eaves conprising: contacting a tobacco plant with a conposition
selected fromthe group consisting of an auxin, auxin anal og, and

j asnmonat e ant agoni st from between about 21 days before topping to
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about 21 days after topping said tobacco plant, harvesting said tobacco

pl ant; and 15 curing the | eaves of said harvested tobacco plant, wherein

t he amurvo®B/osdocot i ne in said cured tobacco is bel ow t hatrcafusestoges t obacco
froma topped tobacco plant of the sane variety which has not been

cont act equwh ihs eRixghEpROSi tion. 3. A method of reducing the amount TSNA in
cured tobacco conprrsrng: contacting a tobacco plant with a conposition

sel ected from.t he ou onsi st i of .20 auxi.n, auxin anal og, and

j asnonat e ant dgoni g{mle&%?nmgrgéu\%é i 881?&12??11&%1)1}321 DEFERA SPHRES 0 about 21
days after topping csatacting@hehaco piintwith avrenekifion ftecaaBiomtthofromy Gabistig dfn

sai d topped tobacco ?)I ant, cont act ed V\it? sal d conposi ﬁ‘i on is bel ow that of
a t opped % GHERCHH HASoToIAR LY REGEHTEIY™ RERYER 2RAL 2 SR HREENC (ISP ed

wi th sai dp&RIPasystak@nopidy MeSbHaB@ piakd reduced nicotine content tobacco
plant; and 25 curing said reduced nicotine content tobacco, whereby the

cured reduced Wieesdt ithe 2aeRRtept Nicoigc Bl SHE stopped sigbacce RNt roptsted Hyth Sridcur ed

tobacco  ch00dhnt QRRRY {11qpa§99%p§£@mba&t) SN FAE MR L&Y Wk ha03S: L been
contacted with sard conposition. 4. A nethod of reducing the anmount

ni cot i ne cpmacied witawebeopipasitioconpri sing: 30 contacting a tobacco plant with
a congosi tion el eCz% &bl OFbng glgeoa%uﬁtcmcsoltiﬁ(% I feBioba3 1Y JdimpBUXLD

anal og, and j asnonat e ant agoni SEUIH an anount sufricrent to requcest he
amount of ni coti neohtactinga tbtacaiaalt wolbacampaositiaunselatet diromt the gromgcdnsistie aw
that of an untreated fobacco plant of .the sane vari et fter. topping. -26
W0 031 0666 AR BCTRUISTBIO80 78 P “REEST DOF RBUREY PG Ch R BUNE HBIGR P
cured tohg&sro1 Ay RikShigng sanbredd pihta tobacco plant with a conposition
selected fromthe group consisting of an auxin, auxin anal og, and

j asnonat e ant agoni staresng;said &becco glapeaitte t he ampunt of nicotine in said

Lobaggo plant bel owyhhehe flvale il K£ALEH dhakaGRA, Pl ant of the same variefy;
5 harvesting said reduced nicotine content tobacco plant; and curing said

reduced nwheoin the amomttefinicotisaceds curgderldsgo isthelowihasdf pwefliobatco frowta tapped
cont ent C 2NVAL red. t : froma topped
t obacco B?%ﬁ © @?ﬁ?t% ﬁ%@g%ne \I}lgtﬁévzlhl} lﬂ%{f%\évhéeﬂgéllt%%?dc‘g%he%ldccgﬁﬁ gsgt Bd with said
conposition. 10 6. AntthbdotedpingdiscinonotitAinngredechacedompdaid: ne t obacco
conpri sing tobacco ntacting a tob ¢co ﬁ)l ant w

% Tigm b

cO. progu%ed b go K : th a
conposi tion sePBETEE ¥ P8 P RE %YV B CHRYY i 5§ AR, COBUHRE %41 og,
and j2as mangheavaiit QORI 43l jdshomif AU fouf BetdetRbout 01 B8E WeRrd tBEpidMUBbutof
nicotine formed_ in said tobacco Pl ant after topping to below that of an
unt r eat et pS LS tﬁq»pé‘q& saf tobacco plant wherem the amount of nicotine in said topped tobacco
plant contacted with said composition is below that of a topped tobacco plant of the same variety
which has not been contacted with said composition;
harvesting said reduced nicotine content tobacco plant; and
25 curing said reduced nicotine content tobacco,
whereby the cured reduced nicotine content tobacco has a TSNA level below that of cured tobacco
from a topped tobacco plant of the same variety which has not been contacted with said
composition.
4. A method of reducing the amount nicotine in a tobacco plant comprising:
30 contacting a tobacco plant with a composition selected from the group consisting of
an auxin, auxin analog, and jasmonate antagonist in an amount sufficient to reduce the amount of
nicotine formed in said tobacco plant after topping to below that of an untreated tobacco plant of

the same variety after topping.
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the sane variety after topping. 15 7. A tobacco product containing reduced
TSNA t obacco conprising tobacco produced by contacting a tobacco plant
wi th a cowpaesiogiootq sel ected fromthe group consisting of ROT/BOX10T34 auxi n
anal og, and jasnonate antagoni st sufficient to reduce the anmount of
nicotine in said t | ant t f an treated tobacco plant of
the same vari ﬁ'y; hg?r\?/egl{s:otgiogrﬁa%céqggﬁ%ge%\éﬂuélggé%géno L}r?]dé‘q%a(%% P 8%acco pl ant;
and 20 curing sai deanedtigpectobtcanilinm evith arb@pdsition Reledaal, fronhe @hyip thiseting ed
reduced nicotine content tobacco has a TSNA | evel K bel ow t hat _qf cured,
t obacco af“rab‘f‘ﬁnaautXB‘paﬁégg’taB 0o aél%lgmB’Ft SP%"'@%%"“%‘“& e pouh PEHoRe 11:%{d peen
cont act edobdctdiple@ibdlowcBFROS tnkiedted Bbaclo HIRRAE SR shsvai8§Sat i on treat nent
nmet hod conprising: 25 providing to a person seeking to cease snoking
conventional tobacclrrptrfeddedyayl nichting enniapt obasse pRodne consunption, a
reduced nicotine toRaee QailfAstdd 8ot ERBLAGERY @ tobacco plant with a
conposition selected fromthe group consisting of an auxin, auxin anal og,
and tj as nlraety Qtlobmwgmgwd higotig carrtfu mctba@fflm ¢iTENA levsl l:eé@gthlet Qﬂ?ﬁdwo of
ni coti ne a p e in Q_bel gw. that . of . an
Ut reat o T b el isfeo, DRSS e PR vich Tk RO T8 oerd B iy i
suf fi ci endonfpositisai d person to cease snoki ng conventional tobacco products
and withdraw fromnicotine consunption. 9. A method of reducing the toxic
o RGP s rRBR sicef GUraiPngobed GRBHY T Bttor

effeclts of nicotinec
t he t obaggedpedsituentadfingd t8baitSplant ithA cORpsM@bnQbled@iieh 1g ot di® bt 6f dneCt s
of nicotine, conprising: -27 WD 03/086076 PCT/US03/10734 roviding a

t obacco CONTuABHD ERECE B ESBOMiOMIRIONST BRRcEROWY SEBFHEH ¢ rr?s‘fy)ceaﬂxembofm ant
With a coipms frRRd $eLaFleaed PR AL IPRY R GARS kit bt WRifreABH RYXD Lt "
anal og, and jasnonate antagoni st in an anmpunt sufficient to reduce t he
amount ofthesamstviariety pBerierpingn sai d tobacco plant after topping to bel ow
that @f an untyeate c .1 h Al ft 5.t opnping,
wher eli%n sai d t{jbacc% %)(rgg%gc °@J§?%§° Sfélrng}gd?eldﬁgéaaf Tl\égést%bt\éc\:/\% gglh%(l)sél?gt F‘%ﬁg& (a)
a first mompeshontacifg dtblmncheglart olithecompaitjpnissibagl fann thiegroup codsistihg of dnone
bel ow theuIXl%vglxhofanam cot j 'QemJnOtlémdta in to@accot p{gﬁpdugﬁd er[mfsai d untreated
t obacco plrant “But B S iBuRT B AERH SULEEY O {Hucs BE amoptt of picebrs Bedidani ch
produces taidccplugmploarttht obgn wdtrefiobhcCOFRN Sf the @ndfarib®Pacco conpri si ng an
amount of nicotine bel ow t_ge?élaevel_ of nicotine, which produces addiction;
and 10 i nstructing 2AYEMESBL CyoEgteotinesontest ebsumati 4 first conposition

for aotime suffici@ifhgbad fe@de BicbilR cHfbnt@fbag@nventi onal tobacco products;
and instructi n% sai d tobacco consuner to consune the second conposition for

atime js"l‘.’#el“?bé‘ i ur?dde@%%@@t@ﬁéoﬁ%t‘@ﬁccﬁ Apyla THNA develprosibel Ssurediadaedoy
sai d t oXifgonefsf &pb&i @cha&'ocﬁsﬂtn& 6 Same variety which has not been contacted with said

composition.
8. A tobacco-use cessation treatment method comprising:
25 providing to a person seeking to cease smoking conventional tobacco products and

withdraw from nicotine consumption, a reduced nicotine tobacco produced by contacting a tobacco
plant with a composition selected from the group consisting of an auxin, auxin analog, and
Jasmonate antagonist in an amount sufficient to reduce the amount of nicotine formed in said
tobacco plant after topping to below that of an untreated tobacco plant of the same variety after
30  topping, for a time sufficient for said person to cease smoking conventional tobacco products and
withdraw from nicotine consumption.
9. A method of reducing the toxic effects of nicotine comprising the step of providing
a tobacco consumer the tobacco product of Claim 8.

10. A method of reducing the toxic effects of nicotine comprising:
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reduced. 15 11. A nethod of reducing exposure of a tobacco consuner to the
toxic effects of TSNA conprising the step of providing a tobacco consuner
a t obaccowproedsmre cont ai ni ng reduced TSNA tobacco conpri SCAFPSOIEELO
produced by contacting a tobacco plant with a conposition selected from

t he group consisting of. an auxin, auxi te anta oni st
sufficient to reddt8 fHg 2 ﬁ%ﬂcﬁ? cgflsuﬁieééﬁl ?\lé’a%ﬂ @8‘%‘8 Pb“go%e prF%m% Be1%w
that of anbased pledtveith 4 @bdodtonpeRObd DbmtilResrodeosditig b ﬁix}h, alad MRsdgl Agl sai d
reduced ni cotine content tobacco l,ant and curing sajd reduced njcotine
content UTRACRE, ARREHELY AL %‘l% iGIe e aefiupg dist ZPTFPé‘mc%’c“é?ﬁ“et fomedcd 138s a
TSNA | evebbdeed pwnit 41k tdﬂ)mg‘*&f 8&low ARRGE By uﬁtfe‘ﬁféﬁ@oﬂa%ﬁﬁﬁt P RRCHMe RhARY 28: T he
same variety i ch has not been contacted sai 25 conposition. 12. A
met hod oftomm%twlwgeﬂa spigbiabaseo pragduet soprpeidett én @F leatt WﬁOnmI@OS@pmﬁat(ﬂ)on foyst

i cot ! Ne conlpBSSRSARAIGATRELRLoRrisiGO M AFSnD G ok RPRISLHR IR or oo bRl
variety wt east one conposit conprising an agent ecte

t he grou pn wlas:osmdvgerﬂrorm sridiundtented obadcn phtnalblmgn aracpmit piascmunaal@ve Bfa level of
?2;;?28' tncl)dotlge v¥hlci];]_pro ces agdllc ao%t élmsgccggnsd caglpg%ttlogl \rﬁ?oﬁ)gccg%glg aligsu%%an risoa\gtef ore
t obacco pifaitbtind betow aaﬂevbia)\fniagtua Wﬁvlebrodlfcemaddﬂilblﬂend hat is |ower than a

| evel, of nicotine in a sim | eaf of a top glan{tj of the sane variety,
cul tiVat ed under twatf%%sagf BRATEG BT 1 RRISUHE thec it SRTRRERA LY £ Hine
conposi t i Qfficiedbtokdducd he uhRdrhed effiontl t@ﬂ)d&o']{?rodmezﬂlﬂ n the contacti ng step is
repeated. -28 WO 03/086076 PCT/ US03/ 10734 14. The nethod of Claim 12 or
13, wherein said t oB&EEB g RihebIcs0 conttapt lBPonuER the sepondregnivpsjtios fopgdimes
sel ect ed dfpaant hjeregﬁ&utﬁe GRS aldl MGt 58(111 Hﬁbﬂ" 1w}@l-96§/ @aléwl@gﬁfec@ of Jﬁ@dﬂgg afee
antagoni st. 15. The nmethod of daiml 13/ wherei n sai d tobacco

pl ant is raduged.ginia Flue 5 variety, an Oi ental varl ety, or a Burley

vari ety. 16. Terre f erein . sald.tob ant
i s aeltéenet i cal Agg(glllog doftqg llcrHc/glé(IgP oP i%%ﬁa%o\’\@ons%%er Clto }1e x1c ?#T% gfl
wher ei n SESNA g@n;e‘isnngathé gte;m:fdlrdvnchﬁg ptcﬁmico icsns\imer owobito $ibduct ]:811ta1ﬂ\ng e

t obacco treated auxi an auxin anal og, wherein the 10
anount oﬁ sg{& itobare %’lqpélélflg 6‘?%3% Ri HO%]LBF)‘{)BH PHBARE G tRYASH PElo a9 Somppsition
t oppi ng isslebied WeRNha@OU cobsistmB @f abaktn, fkiM@abgf 418 FRmbRItINMagoRBt sufitent RPPEd

t obacco pI nt of Claim18, wherein the anpunt of auxin in said |eaf of
reduce the amount of nicoline in said tobacco plant below that of an untreated tobacco plant of the

20  same variety;
harvesting said reduced nicotine content tobacco plant; and
curing said reduced nicotine content tobacco,
whereby the cured reduced nicotine content tobacco has a TSNA level below that of cured tobacco
from a topped tobacco plant of the same variety which has not been contacted with said
25  composition.
12. A method of treating a tobacco plant to reduce or eliminate formation of nicotine,
the method comprising:
contacting a tobacco plant of a first variety with at least one composition
comprising an agent selected from the group consisting of an auxin, auxin analog, and jasmonate
30  antagonist, wherein the contacting occurs from between about 21 days before topplng to about 21
days after topping; and
obtaining a leaf of said tobacco plant, the leaf having a level of nicotine that is
lower than a level of nicotine in a similar leaf of a topped plant of the same variety, cultivated under

the same growing conditions, not contacted with the composition.

35 13. The method of Claim 12, wherein the contacting step is repeated.
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sai d topped tobacco plant is between about 10 and about 40 ng/g fresh

wei ght. 20. The topped tobacco plant of Caim 18, wherein the anount of
auxin in weiodog@aé of 15 said topped tobacco plant is betaFdrsozibiost 15 and
about 40 ng/g fresh weight. 21. The topped tobacco plant of C aim 18,

wherein the a nt of auxin in sai.d |leaf of . sai.d topped tobacco plant is
bet vvelen about anﬁlea%%ﬁ?c{.'aﬁ)e}?ﬁ? dgforrgghwﬁgflﬁﬁf‘{d tﬁ’?a.cgélj'ﬂlgmtﬁpfﬁﬁt CEGBEE o
pl ant of gHhaiith JBagewseeRited tihen ansogmagp QbnsaN of i dxiAbekid @adloQfor ahéhateopped

tobacco plant is between about 25 and about 40 ng/g fresh weight. 20 23.
The t oppetta8¥scco pl ant of C aim 18, wherein the anpunt of auxin in said

|l eaf of said {pppephd ARRGLH @higNt2, iS5, (f?g%)"@%?eiﬁgﬁ&ﬁobécgo%\?ﬁt ﬁbdw&%iﬁﬁmf g

fresh weight. 24. The topped tobacco p t of Clalim18, erein e anount
of auxXi n YapewagnOticul vasiety, ed Burleypypedy-t obacco pl ant is between about 35 and

about 40 ng/g fér esth){gelinch«Sd oizélaillﬁzi gf 8?1134’8\8]?“%? seﬁ{i‘ tcﬁ)ﬁ&o}l?lﬁe}ga 9%8%63{8%}87

j asnonat e antagoni st to reduce t anm cotirne |
t obacco phadified t8baccdgentof an auxi n, an auxin anal og, or a jasnonate

ant agoni st to e e a tab 0 roduct havin reduc amunt

ni cotg ine. 27. &epo hea{?leﬂéq%ﬂ?ﬁan&rjig’a‘&?ﬁn %?ﬁcg$e8§t, a@’rm g#%ﬁﬂﬂﬁﬁecgﬁ?&é&mi st
to reduce the BIDUNA toffed TSHNbcd PlafiUfeattd tvikAGE BuxiB6r &8 ath)iJﬁ anat)g,amegalxittm, an
auxi n anal og, or a.j.as ate antagonjst to prepare a tobacco produc

havi nd a ﬁ‘lé‘g‘% “é%"?{)‘ﬁ ﬁﬁgagpf mppgbtob%%pwp%%amﬁq{ togping dshevesR 00,5 or a
j asnonat %ﬁl&%@\ﬁ@@h?&ﬁ%ﬂnﬁ&gﬁce the amount of nicotine and TSNA in cured
tobacco. 30. Use of _an auxin, an auxin analog, or a jasnonate antagonist to
prepare a tobabto B tprnsdibrcarplanhef Glame i ederearibuspoust ofjuaintin aad SpafiofTSNA,

-29 said topped tobacco plant is between about 10 and about 40 ng/g fresh weight.
20. The topped tobacco plant of Claim 18, wherein the amount of auxin in said leaf of
15 said topped tobacco plant is between about 15 and about 40 ng/g fresh weight.
21. The topped tobacco plant of Claim 18, wherein the amount of auxin in said leaf of
said topped tobacco plant is between about 20 and about 40 ng/g fresh weight. ’
22. The topped tobacco plant of Claim 18, wherein the amount of auxin in said leaf of
said topped tobacco plant is between about 25 and about 40 ng/g fresh weight.
20 23. The topped tobacco plant of Claim 18, wherein the amount of auxin in said leaf of
said topped tobacco plant is between about 30 and about 40 ng/g fresh weight.
24, The topped tobacco plant of Claim 18, wherein the amount of auxin in said leaf of
said topped tobacco plant is between about 35 and about 40 ng/g fresh weight.
25. Use of an auxin, an auxin analog, or a jasmonate antagonist to reduce the amount
25  of nicotine in a topped tobacco plant.
26. Use of an auxin, an auxin analog, or a jasmonate antagonist to prepare a tobacco
product having a reduced amount of nicotine.
27. Use of an auxin, an auxin analog, or a jasmonate antagonist to reduce the amount
of TSNA in cured tobacco.
30 28. Use of an auxin, an auxin analog, or a jasmonate antagonist to prepare a tobacco
product having a reduced amount of TSNA.
29. Use of an auxin, an auxin analog, or a jasmonate antagonist to reduce the amount
of nicotine and TSNA in cured tobacco.
30. Use of an auxin, an auxin analog, or a jasmonate antagonist to prepare a tobacco

35  product having a reduced amount of nicotine and TSNA.

29.



