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The shredded chewing tobaecos to which sweetening is added appeared
to be free from the vivus and prohably ave put theough a sterilizing process
in manufacture,  The granulated smoking tobacces and eigareties tested
appear to be virliferons, as positive results were obtained from all of them.
Chesterfield cigarettes were used in a plant pathology student laboratory
exervise amd as a result of earefully controlled inoeulations three plants
beeame infeeted.

Of a total of 45 eommereinl brands of tobacco tested, infections were
obtained from the following 16 brands:

Plug Granulated Smoking Clznrottes
Reynolds® Nataral Leaf O1d Loyalty Chesterficld
Apple Sunenred Five Brothers Luneky Strike
Brown's Mule Stad Camel
Climax Bull Durham Herbert Taveyton

Duke’s Mixture Piedmont
Fatima
Melaehrino
SUMMARY

The rvesults reported indieate that, in vegions where cuved tobaceo
is ecommonly ehewed hy tobacen growers, it may be an important source of
mosaie infection, especially at weeding and pulling time.  Commereial chew-
ing fobaccos probably are not so impovtant a souree of mosaie infeetion, as
far as tohaeeo is coneerned, as the natoreal leaf, the vesults, exeept for fonr
brands of plugs, being negative,  Cigavettes and granulated smoking
tolaeeos also probably play o very minor part in the mosaie problem in com-
mereinl planting of tobaeco.  They ave likely to be of importanee, however,
in compertion with more limited plantings of suseeptible plants sueh as
tomatoes grown under glass or intensive eultuve in the field.  Under these
conditions the plants ave handled from time to time in setting, proning,
training, and havvesting,  Infection of a single plant under sueh conditions
may lead to the spread of the disease through the house o field.  Although
it has not yet been conelusively demonstrated, it might be expeeted that the
fingers of an invelerate cigarette smoker wonld become contaminated with
the masaie virus and thus teansfer it to plants whieh were handled, Ciga-
rettes are also an important eonsideration for the investigator who smokes
[-ig_m'ctmx and works with snseeptible plants. Tt it not at all improbable
that many eascs of sporadie mosaie infeetion oceurving in eultures of
tomataes and tobaeeo in mosaie-free houses may have orviginated from fingers
whieh have become eontaminated while smoking cigarettes,
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THE EFFECT OF A STRAIN OF TOBACCO MOSAIC ON THE
YIELD AND QUALITY OF BURLEY TOBACCWL

W, D, Varnteasv asnp E, M. JoUNSON

In o test earried on the past senson to defermine the effeet of mrksie
quality and vield of Burley tobaceo, sueh striking rogults were uhtnim:d
that thes ave being published, although they eover but a single seasot, 1
the hopz_: that they may stimulate further investigation. Growers i]l_l{'nu-
tucky pay very little attention to mosaie when it appears in the fields in the
nsnal amennts of a teaee to 10 or 12 per cent after wotting, taking it to be
an abnormal eondition of the plant heyond their eontrol. Deeasionally,
when most of the plants ave affeeted, it canses considerable eoneern, It the
plants grow fairly normally, many growers Lelieve the {!’l.l!'l‘."L] tahaees 15 not
injured, as no sign of the mosaic pattern remaing aftey euring. Thc. oS-
tion as to whether later infections, such as these oceurring at topping or
suckering stages, eause injury to the cured tobaceo has havdly been given
eonsideration.  In this conneetion, Chapman {p. §1)F states: SThe amount
of damage done by late mild attacks when the plants are mal lll"Eﬂ_H- or -
peaving on the sucker growil after topping, is proctieally ller]:glblc and,
so far as ean be learned, does not in any way injuee the commereial ]:E‘!lf.ll’

Two distinet types of mosaie are commonly found in lc:'lmc:m:r fields in
Kentueky. e of these eauses severe stunting, distortion and, in the field,
burning of the leaves, together with a distinet mottling; the u1|u.;'r type
eamses only a slight veterdation of growth, the leaves are rarely distorted
or rogose, and the mosaie pattern is not conspienons.  The first canses
mavked reduetion in yield aud quality if inoeulations ave made soon nﬂ_ﬂ'
setting, The other, the mild type, does not cause marked injury.  The mild
type of mosaic was used in the following expeviment :

Thirteen rows of standup White Burley fobaceo [strain 36-12) were sel
with a setter, June 9, 1926, The add vows were left as buffer rows in an
attempt to prevent, as mueh as possible, the gpread of masaie from row to
row,  The second and eighth rows were inoenlated at setting time, or as
soom as growth commenced if the fiest attempt was not snecessful. The

faneth and tenth rows were inoeulated at topping time, and the sixth and
twelfth vows were not inocnlated.  The disease spread some during the
summer, hut eave was nsed in seleeting plants for final harvest, in the rows

1 Pulilished with the npproval of the Drector of the Kentueky Experiment Station.

2 Cmapsan, G, H., Mosnic diseases of tobaeco. Mass. Age. Exp. g Bul, 175 1017,
fis
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! | LT [ 1 j s | 21 YE la b 4 inoenlated at topping time, which appeared healtly up to the time of topping
Pk faaoe S| i oo f1ie |f = o . , ere washed i 1 water before top-
| s gy | ERa- sz 0d |5 (Auzust 11, 19261, The hands were washed in soap anc _
._|_. B ! _ i E G ping the healthy vows.  As a further prespution, fhese plants were exam-
] e 2| Q00T | 3 NERERRREERE = 4 ined nine days before entting and only the plants with mt:suic—j'l'ee anckers
= EE aod aowsapy (S | | = S de g Eg,r : were suekered, thus marking them for harvest.  All plants in the other rows
= —EE |* * o were suckered at the same time,  Fifty plants were harvested from each
’g | "'i maa ang |5 P ik 1@ 1 IBE E |§ = of the three pairs of rows twenly-eight days aitflh.l- topping.  The tebaceo
t | "~ o |_"'I z was all enred together, was stripped and sorted into hands, and was then
= | s suwd gg s 1w om ot oma e = taken to the Burley Cooperative Association warf'hnuxe where it was graded
£ I p"“{ puay | 5 [ BB 25 | i | % by the head grader of the Assoriation and his assistant.  The grade, advanee
E __l - I I Ll = paid by the Association, the actual yield in grams of each grade, the per-
E =o't SREEE [FE OJEER I | 5E eentage of the total yield represented by each grade, and the advance for
- aail aantapy :; R RS E | = f"_ each grade on an acve basis, figuring the yield at 1,000 ponnds per aeve, are
gl é-g  — - ——_, | E% given in table 1. . . o
.§ | EE" Juid apg | PO v- W R 5 is8 (g !E =3 The vield was reduced 33 per cent by II]chhﬂ-I‘I at setting time, although
2 Ee N I b B g Z not appreciably redueed by infeetion at topping time. 'I:he leaves of plants
‘E' | swd mund gg 2z pne (23 lsz |2 I+ g inoeulated at setting time averaged abont three or four inches shorter than
= ! L i“ BEEme e e !:n 28 the leaves of the other twe lots, and were of lower guality.  The leaves of
¥ i I T : g -E plants inoculated st topping time fell into nine grades; whereas these from
& | sqp 00T | 2 a | IR SR o healthy plants fell into only six grades.  This is an important faetor, as it
-E. e | a0d pomeapy |; I I = = A A !E :'i_? increnses the diffienlty of grading or, if the grading is HDF earefully done,
T %“é X 3_,.?, veduees the value of the better grades hecause of ﬂd.ll:lI:‘Lfl.u'Es of lower
RIkE we g (BE L IE IR 1§ 1=° 2o By grades. The effeet of mosaie seems to be evident even in the lower leaves
% BEl . ! — B £ g {seeond trash and flyings) but is probably mest marked in the quality of
3 - ! sl tsquegd gg | o 0 S8 iz e :q. = the leaves which expanded following inoculation.
i | PR mmay iE h B R B | B2 In the leaves which expanded {grades D te F') there was o marked
S i e effeet on eolor, 20,15 per cent of the erop falling into DM whieh is ““leaf"
; [ S MDY |:-;rﬂ gEsggzsIz 2 25 with a green east. The B grade or red was greatly vedueed in ':x-!igillt_. and
g ! | | | g g was of a lower grade than in the healthy plants, a portion of it evidently
g | ) t- | s having fallen into the DML grade. 1t seems certain that mosaie infeetion,
f, | Ig = even though not oeeurring until topping time, has a marked effect on the
; i i =% eolor of anved tobaceo, causing it to be dark or to have a green east.,
= | % = The advanee paid for the various grades of tobaceo by the eooperative
T | 5 z | = assoeiation, although not an aceurate measure of its total value, may be nsed
oo 'ﬁ i [ 1 1 = E for eomparison. A reduction of 32 per eent in yield due to incenlation at
ol = EEREEE i = setting time resnlted in a reduction of 43.1 per eent in value of a given
I . : i g i1 5 :a weight of tobaceo and 61.7 per cent reduetion in valoe on an acre basis. In-
- | R : i , g |, ];"; £ cenlation at topping time, althongh resulting in no appreeiable reduetion in
i EEE £ P ;f E |2 E! vield, eaused a veduction of 25.1 per eent in the valoe of the erop.  This
i %E 42 2 e 2E iﬁ | difference conld havdly have been prt'dicte_-d from the appearanee of _the
| Ea 3 5E3 E' | |8 : plants at eutting time, The result emphasizes the neeessity of developing
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eultural practices which will not only eliminate initial mosaie infection bt
will reduee the spread of the diseaze thronghout the entive growth period of
Lhe plants.

It has been recognized for years that late inoenlation, even in the upper
portion of the plant, would vesult in the entive plant becoming viroliferons
in a eomparatively short time.  That the presenee of the virus in well-devel-
oped, apparently normal leaves has any effect npon them either while alive
or during the euring proeess has nol been genervally veeognized even by to-
baeen speeialists, it heing eommonly believed that the chief loss eansed by
mosaic is due to stunting of the plant and to loss of guality in the mottled
leaves,

Miss Eckerson® gives a possible basis for an understanding of the results
reported in the present paper. After inoeunlation of a single leaf on a
tomato plant, she found small fagellate oveanisms penetrating the ehlovo-
plasts of other leaves and partially destroying them, noting that later some
eells were eompletely diserganized.  IF similar effeets are found te be pro-
dueed in mature tobaceo leaves, it might be expeeted that during the enring
process many of the pavtially disorganized ehloroplasts, which have not lost
their eolor eompletely, might not break down novmally, but vemain as they
were, thus aceounting for a davker eolor in some leaves and the distinetly
green east in others. The partial or complete destruetion of other eell con-
stitunents following ineenlation may also bave some effeet on the eolor of the
emred prodoet,

SUMIARY

1. Two types of mosaic ocenr commonly in the tobaces fields of Ken-
taeky. (e type produces severe stunting aceompanied by distortion and a
distinet mottling, together with a **burning™ of the leaves; the other type
eauses anly a slight retardation of growth, without an appavent quantitative
ar qualitative injury.

2 A stwdy was made of the effeet of the mild type of mosaie an the vield
and guality of Burley tobaceo, grewn in the fleld in 1926,

4. There was no appreciable reduction in vield when the plants were
inceulated at toppiog time; but infeetion at setiing time resulied in a one-
third yield reduetion as compared with the check,

4. The leaves of plants inoeunlated at setting time averaged abont three
to fonr inches shorter and were of lower quality than the leaves of either
the cheek or those ineenlated at topping time, resulting in a reduoetion of
431 per eent in value of 4 given weight of tobacco and 61.7 per cent redue-
tiom on an aeve basis.

3 Eckerzon, Sophia H, Oa organism of temato mosnie,  Tet, Gae 510 M4-200.
19246
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5. The leaves of plants inoenlated at topping time fell into nine grades;
whereas those from healthy plants fell into only six grades, thereby inereas-
ing the difficulty of grading.

. Tnoeulatiom at topping time, although not redoeing the yield, never-
{heless resulted in a reduction of 23,1 per cent in the value of the crop,
which differenee conld hardly have been predieted from the appearance of
the plants at entting time. .

7. Passible disormanization of ehloroplasts during the curing process,
and the partial o complete destruetion of other cell constituents following
imocnlations, may be responsible for the eolor of the eared prodnet.

8. There i a real neeessity for developing enltural praetiees whieh will
not only prevent initial mosaie infeetion, but will reduee the spread of the
disease throughont the entive growth peviod of the plants.
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