
EFFECTS OF 21CHLOROETHYLPHOSPHONIC 
ACID ON THE DEVELOPMENT AND MATURATION 
OF FLUE-CURED TOBACCO ’ 

By R. C. LONG, J. A. WEYBREW, W. G. WOLTZ, and C. A. DUNN? 

Field studies were conducted during a two-year period to in- 
vestigate the effects of CEPA (2-chloroethylphosphonic acid) on 
flue-cured tobacco. A quick (3-4 days) yellowing response of 
physiologically responsive leaves (midway between maturity and 
ripeness) was noted. Initially unresponsive leaves were observed 
to yellow lo-14 days post-treatment only if the chemical had 
contacted the leaves directly. Low rates of CEPA stimulated starch 
accumulation in mature. green leaves; higher rates resulted in 
decreased starch concentration and some sugar accumulation. 
CEPA dosages above 60-90 mg.‘plant were not additionally bene- 
ficial with respect to whole-plant yellowing. Seasonal effects on 
the yellowing response were observed. 

INTRODUCTION 

MATERIALS AND METHODS 

The t~iltritirig agcwt 2-chloloeth~llthos~~ho~tic acid 
ICEI’.-\, .EthreljLi - formulation 68-240 - was sprayed 
crnt11 tht, ul,Itt’r Iraves of the plants as follow- 

(‘EPA,,,.,,: 6 mgjml concentration in 0.01~~~ Triton 
X-100, al~pliod at the rate of 180 mg!lZ leaf plant or 
240 rnr 18 leaf plant in 1970 at about the time of 
ripcartcw of the lolver (first harvested) 2 or 3 leaves; 

CEP.A,,,-l : L’ariable concentrations applied in 20 ml 
Cl.01 c, Trito11 S-100 at, \arious stages of plant tlevclolt- 
mettt itt 1!)71. 

C‘ount ittg f’twm the bottom, ltlavrs UY~IYJ removed from 
ttotltj pcwitiorts 3, ‘i, and 11 (9.504 population) from each 
of .i ltl;lrtts ~elrctetl at random within a plot-row unless 
trt h~~tv~isc~ not rd. Thrse leaves wvre removed at itttvrvals 
irrir)t, ~1111 suhsequerrt to tlcatmt~nt. Thv leaf samples 
\vvt’v ;ttt;rl,vz~~tl chemically either t’resh or after f’reezrb- 
dryiii~. 

RESULTS AND DISCUSSION 
\yi.sitall!, the most dramatic conwclueticc CJf the liyat- 

ntcznt 1~ it h (‘F:PA is thtl dis:tItltear;mc~, of chlot.cqthyll 
from t.(+~)ofisivv twws. By the third day follo\vin~ 
twatntent of’ 12-leaf plants wit.h CEPA,,,,,,, most of 
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Figure 1. Effect of CEPA on starch concentration. Closed symbols indicate 
CEPA treatments (Oxford, 1970). 

1%) rng (‘li:P.4,,S:,, Ijet. plant NXS applied to the lower- 
1 hi&, 01’ trtidtllt~-t hitd, of 1%leaf plants. R~SIIOJIW to the 
lo\v~~t’-l hityl ;tl)ltlic.;ttion wxs limited to at~out the i’th lt%tf 
and I~elo~v. 13~. wtttrast, all Iraves bclo\v the 11th quick- 
yt,llo\vetl i’t~rnt thcb middle-third application. Thus, the, 
clttic.h-?c,llr)\\-itiw (8wt v.2’; only ttwislocated basi~wtal- 
Iv. 

Starch CC)IIC~~II~ ratio11 in green leaves xvas markedI> 
alFwted 1,~ 1 HO mg ‘plant CEPA,,,,,, treatment (Fig. I ). 
Three days ;tfter treatment. starch concentration in 
ttr f’wsh le;t\i~s \v;is <NC; that of UJlt JWltC’d le;tvt5. 
(‘EPA-1 twttc~tl saml~les contained nearly twiw the wtluc- 
i I1 )I SLII)I;II’S 01 t II? cotttrol. However, the ahsoluttl in- 
crease itt SU~;IIY accounted for <305 of the starch de- 
c’t’ease. 111 the absence of definitive evidence, one may. 
1 h~1Y~f01Y. l)ost u1:tte that. the rapid loss of st:wch \V;IS 
tltttt to ;tccc~l~~ra:ed respiration, decreawd photosyrtth<a- 
si<, tt.;tttsloc;ttiott 01’ st;lt.rh-oripirtwtetl ntwt~~rials f’rom 
tht~ scltJtb+cittg leaf, or ;I comhinatioJt. It has hern repoJ? - 
tvl that wht~twt-: differences in light-drpendettt CO, 
fixation and siarch concentration in detached ethylen?- 
tw;ittd xtid II tit recited kaves were riot o~)servrd, wduc- 
itly sup;t~~ :,:I(~ wspiratiott \vvre hiyhrr in the treated 
l(~;!\w I 7 I, llt,ttce, the xcelt~ratiot~ of respiration as the 
maior t’;~ctcrt’ itt\,olvtd in the (‘EPA-induced depletion of 
.si arch ;IIJ[I(‘;IKS t ht, most attractive explanation. (‘ICI’.4 
nl:ty ;LI.~IJ ittt c1,tiit.t TRaw activity. Although the SRas:r 
;tr+ivity it1 the untreated plants was low (0, 0.17, and 
0.88 umoi,< NO, hr ‘g. F.Wt. for leaves 3, 7, and 11 
i tjspcrtivc,l!’ ), activity \V:LS not detect 4 in the (‘EPX 
tt,cated plant 5 2t four days post-treat mc,nt. 

The ;tl~plication of C‘EPA to ovet.t’ertilized, rnatu1.c 
hut gtwv tolj:tcco resulted in both starch accumulation 
atld depltlticrtt ;tt five days post-treatment (Fig. 2). Al- 
though lit tit’ !.rllowing occurred in the lower 5 or fi 
h\~es, a tw;Imt~.~:” pradirttt \vas noted ;ts the CEPA rate 
i:tcreawtl io 61) mp/plant; higher totes did riot result 
itI mow yt~lI~,\\.ing. Lomet, rates are thought to result in 
t tit, awuntulai iott of starch follo\vi ny cessation of rti- 
tt’att, ~~~iu(~liori in thr plant. Higher rates may havtx 
wsultetl in ;twelrr:tted respiration \vhich cluicltlv over- 
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CEPA Dosage, mg/pl. 
Figure 2. The effect of CEPA dosage on the starch concentration of leaves 
from the 9th node position of mature, green tobacco (NC-23261 five days 
post-treatment (Oxford. 19701. 
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Table 1. The effect of CEPA and ETHYLENE on starch concentration 
2 days post-treatment (Oxford, 1970). 

Treatment Node lb Node 10 Node 4 
Check _. _. 10.2 13.7 14.9 
Ethylene 
CEPA . . 

20.4 22.0 17.3 
13.9 14.3 16.4 

Ii1 I!);(), \:;lYiOU:: LY~ll~~ell~l~~l~ iOIl Of tJt,llz~l~ldcrlilll’ 
CR.\) \vere applied to the Ion-rr third of a woup of 
q)lants about 10 days b<sfore the first priminK ~V;IS ripI> 
in an attempt to delay ripening of that portion of the 
plant. No visual difference in rate of ripening was evi- 
dent between controls :tnd BA-treated plants. However. 
t,he TM-treated leaves remaijled viable nearly a weeh 
longer than the control leavchs when permitted to re- 
main on the plant past ripeness. When (‘EPA treat- 
ment was super-imposed on Illants one week after al,- 
plication of RA I100 mg pl:intr it required 90 mg 
plant (‘EPA to [~rc~tluce the 3arnc~ degree of ~~ellominp 
of lower leaves as 60 mg pi:tnt CEPA applied ;llone. 
When kinetin \v:ts substituted for RA, no delayed 
ripening or observable metwljolic effect was found. 
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