
RESEARCH NOTE 

INDUCTION OF FLOWERING IN 
NICOTIANA ACAULIS AND N. THYRSIFLORA’ 

By L. G. BURK, Agricultural Research Service, U.S. Department of Agriculture, and North 
Carolina State University.’ 

One difficulty of maintaining a seed collection of the Nicotiana 
species relatives of cultivated tobacco is associated wit11 the 
special day length and temperature requirements that some of 
them must have to initiate flowers and produce seeds. Two 
species that are particularly troublesome in this regard are N. 
acaulis and N. thyrsiflora. 

By the use of supplemental lighting to extend the normal 
length of day in the Oxford greenhouses, it was possitlle to 
contrive an artificial day-length regime that successfully induced 
flowering in plants of N. acaulis. On the other hand, plants of 
N. thyrsiflora were induced to flower hy growing them in an en- 
vironmental chamber under a system of reduced temperature 
and a shortened day length. 

The use of germplasm from rczlatrd species fat, im- 
proving valuable’ cult.ivars has bwome a standard lwac- 
tice in plant breeding. Inter-slrwific breeding met.hods 
have* been itt\~aluable in provitlittg high levels of disrase 
resist.anre in .Yirotinnrr frrhtrc/rw I,. t 3, 5 ). Maint.enance 
of a seed collec-Con of wild specicas at, a single location 
can often be a problem because or t.he specialized re- 
quirements for flowering and seetl production of indi\rid- 
ual members of a divrrse group of l)latits from different 
gwographical locat,ions (I, 2, 4 ‘I. 

TnYi species, .X7. ucnulis Spegazzini and N. tl/j/i~ic,w 
I-:it.tw ex Goodspetd, have been p:lrticularly troublesome 
with respect to the induct ion of’ flowers and production 
of seeds. S. Itcalrlis first came t 0 my attention as a 
yeget,ative sample that had been sent to Erltsvillr .From 
Araentitia via diplomatic pouch. X few plants were pro])- 
aRated front this material, itttd ;I clonal poltulatiott \vas 
e\:ent.uall~~ wtablishrd. The pl:tttt< of S. crwrrlis did not 
produce flo\vew for mow than two years, despite ex- 
posure to various da\,-length and I enrpc81’aturr conditions. 

SevtLral pots of the N. nco?&s clone were placed under 
cant inuous incandescent illumination, beginning in Feh- 
lYlar~-. :tntl .~everal flowers developed on one or more 
branchr.~ it1 July. Flowers also formed on overwintered 
plants ;Ifter an early thaw late in February at Reltsville. 
The flo\\.csrs were eventually destroyed I,- subsequent 
frosts c 2 ,. .‘cveral years ago I experimented with es- 
tet1dk.d d;t~. lengths and found that N. rrrZn/rli.s plants 
coultl IX induced to flower under the greenhouse condi- 
tions l~twalent at Oxford, when the length of day was 
at lea~i 16 hours long. Under these light conditions, the 
flo\veritip hr:tttches were considerably elongated and 
trailed ovt~~’ the edge of the pot. IIowever, plants grown 
under pr~~yrensively longer lengths of day had a more 
cornIb:tct h:tbit. One of the better combinations tested 
consisted of 22 hours of day length. A bank of incan- 
deSL?Jlt anti fiuorescent lamps, suspended 24 inches ahove 
the plant<, i)rovidetl supplemental illumination. The 
~,ron th habit of plants under these light conditiotts is 
drpictrd irt Figure 1. Furthermore, the number of flou-, 
ers UYIS it!c,t.e;tsed considerably, and the number of’ seeds 
prr cal~st~lt~ D;LS also increased. Although a light. pt~riotl 
01’ 22 hours is ttot known in the natural range of h’. 
rrc~rl~/is, lwhaps the increased length of day ma)’ com- 
prrisate 1’111. the unnatural greenhouse environment of 
Belts\-ill(t or Oxford. I also found that t.he seeds of ,V. 
crcrruli.s c~~uld be sown directly on \yrmiculitp. The em- 
erpittg sewllitlgs were thinned to three or four IJliItItS itt 
each 6-it1L.h pot. Nlute nutrient !T’.H.P.) solutions \vere 
ap~ilirtl :tt Z-3 week intervals until g-youth had increased 
marketlly. Thrreafter, the pots were fertilized lveekly. 

Earliet~ eviclettce had indicated that plants of’ N. 
fl/,t~~..sif/r~~~~ ~oultl be induced to flo\ver whrn rxposed to 
the “\\.;il.tli short” (2) cnnditions prevailing it1 the 
Beltsvi Ilr ~rwnhouses and dark chambers. However, all 
;ti,tempts io I’roduce flowering and seed set in this spe- 
cies at Oxford before 1972 had resulted in failure. These 
t*tyw;~tecl failurw were cause for concern, and unsucc’ess- 
ful efforts \vew made to obtain seeds from r!rgentina. 
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Figure 1. N. acaulis plants in full flower after exposure to a 
day length of 22 hours. 

~~)ultl br ~ttwiictably induced by transferring vigorous 
11la11ts to ;I (~Itamber programmed to deliver 8 hours of 
light :II SO 1: and Iti hout ‘s of d;irkrtess at, 65 F. Thr 
plarlts of .\‘. !h!/rxi,tiorrr. had heett ~tlaced itt the c,hantbrr 
in Augu.s;: ;ttt(l shelved the first signs of fiowerinp in the 
I:tttrr 1)at.t 01 Odoher. It \~a.‘: of interest that the plant 
stto\\wl ttotte c)C thv fasciation and flo~vrr distort.ion that 
\v;ts cc~rrtnt~trtl~~ obserwd at Eeltsville (2). Thr most ser- 
ous pt‘(attlent In maintaining plants of this species was 
Lvitlt soil c7vltilt;tction and subseyuent drowttina of the 
Lll;tItts. l’it~~ latter problem was controlled hy repttinz 
thr itlitttts :ct lwst eve1.y six M-epks. We have since dis- 
cw\rtbtwl \hat. \vith ;L minimum of watering, A’. ~lr!/r~.~i- 
.n’c,~tr iBl;tltts ivill yrow wry well in a ntixture of ottr-half 
santi, (ltttl-r‘ourt h vernticulit e. ant1 one-fourt,h loam. 
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