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Tobacco-Growing in Southwestern Ontario

A SUMMARY OF TEN YEARS OF EXPERIMENT AT THE DOMINION
EXPERIMENTAL STATION, HARROW, ONTARIO

By D. D. Dicees. B.A.. B.S.A.* SUPERINTENDENT
[ Y

INTRODUCTION

The Dominion Experimental Station for southwestern Onrtario was evolved
-923 from what was formerly the Harrow Tobacco Station and an additional
1e hundred and fifty acres of land added to its area. Many new lines of work
ere then started. Formerly this Station was engaged primarily in tobacco
vestigational work. During the past three years the program has been
darged to include numerous experiments in other lines, but Harrow still remains
e principal Station for tobacco investigations with the flue-cured, Burley and
reen River types,

Although a marked improvement has been noted during the past ten years
the cultural methods of a large portion of the tobacco-growers, and although
ere has been a resultant improvement in quality, it is felt that we are not yet
'oducing, on the average, either as high & quality or as large a yield of tobaceo
r acre as our natural advantages warrant. Since a further improvement in
1ality is greatly desired and would undoubtedly result in an increased demand
om our home market and strengthen our hold upon our fast-developing export
bacco market; and since many of the experiments of the Station have resulted
both an improvement in quality and an increased yield of tobacco, it is felt
at the publication of this report is justified.

THE PLANT-BED EXPERIMENTS

Tyres or Bep.—For the production of early, healthy seedlings, test: were
ade with the following types of bed:—-

. Cold bed, glass covered, {all steamed.

. Cold bed, glass covered, spring steamed.

. Cold bed, canvas covered, spring steamed.

. Hot bed, glass covered, spring steamed.

. Semi-hot bed, glass covered, spring steamed.
. Semi-hot bed, glass covered, fall steamed.

. Semi-hot bed, canvas covered, spring steamed.

=1 O U 0O =

PrEPARATION OF BEDs.—In preparing the cold bed the original soil, a sandy
am, was simply worked up and well puiverized.

The semi-hot bed was made by digging out a trench about eight inches deep
to which straw, cornstalks, or any such material was placed to a depth of six
ches, after packing this well into the trench, about five inches of the soil
hich had been removed was placed on top of this material. The hot bed was
ade similarly, except that manure was used instead of straw or cornstalks.

After the beds had been made a top dressing of two inches of well-rotted
mpost was applied. This compost was obtained from a swampy bush and
as practically nothing but a mass of rotted vegetable matter. The compost
as hauled the spring before it was used and was turned several times during
e summer to insure its being well sunned and aired.

*Mr. H. A. Freemas, M.Sc., succeeded Mr. Digees jn the summer of 1926,
.. ya
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FerriLizine.—Yor several scasons applications of sulphate ol wningp;
alone, sulphate of potash alone, acid phosphate alone, and a ready-mixc 1 cop
mercial 3-8-4 fertilizer were made on portions of the beds before thev wey
sterilized. Other portions of the beds received no fertilizer, and still other po,
tions were sprinkled with a solution of 24 pounds of nitrate of soda to 47 uillop
of water, at the rate of 1 gallon of the solution to 18 square feet of bed. afte
the plants were up.

STERILIZATION.—Two methods for sterilizing the beds were tested out: wit
stcam, and with formalin and other chemical solutions.

In sterilizing by steam, a galvanized iron pan or wooden pan six feet wid
twelve feet long and six inches deep was inverted over the soil after it had hee
well loosened and pulverized; the pan was then connected to a boiler in whic
the steam was under pressure of 100 pounds ¢r more, and the steam turnerd o
for 30 minutes. Some sections of the beds were steamed for 45 minutes an
some for 60 minutes,

The formalin treatment consisted of sprinkling the bed with a solution ¢
1 part formalin to 50 parts water, at the rate of 1 gallon of the solution !
2 square feet of bed. The solution was put on in two applications 24 how
apart. After each application the bed was well covered with old bags to kic
the fumes of the formalin in. Twenty-four hours after the last application. (!
bags were removed and the soil well loosened up to permit the fumes of tb
formalin to escape. The bed was ready to be sown as soon as the fumes lin
escaped.

A portion of each bed was left unsterilized for comparison.

The frames were placed around the beds as soon as they had been sterilize

SeEpING.—The beds were seeded about April 10, at different rates, wit
both dry seed and seed which had been sprouted. Both home-grown secd an
imported seed were used. Dry sifted wood ashes was mixed with the dry sec
and rotten sawdust was mixed with the sprouted seed to act as carriers in sov
ing. After being sown the sced was covered by tamping the beds with a bour
and then sprinkling with water.

WateriNG.—The beds were always kept just nicely moist after being secdc
but were never flooded. They were also well watered just before and ,aii
drawing the plants.

SuapiNG.—Under glass the beds dried out rapidly on sunny days, while t
plants were small. Since the plants are very easily killed by drying wlk
they first come up, it was found beneficial to shade the bed somewhat I
sprinkling the glass lightly with whitewash. However, this must be remove
after the plants cover the ground with their leaves or there will be a tendenc
for the plants to grow spindling and be too tender.

VERTILATING.—OSInce a change of air is absolutely necessary for the prope
development of the plants and as a means of holding diseases in check tl
glass-covered beds were ventilated a little every sunny day; and if fair dag
occurred too infrequently, they were ventilated a short while, about noon, ¢
cloudy days. The canvas-covered beds were also ventilated occasionally, espe
cially on hot sultry days when there is danger of plants scalding if this precautic
is not taken. However, in ventilating, the temperature of the bed was m
lowered much below eighty degrees Falirenheit if it could be avoided, for fe:
of checking the growth of the plants. Ventilation was increased as the weatl
became warmer and the plants increased in size.



1.—A PROPLERLY COVERLED CANVAS BED
This type of bed usnally furnizhes hardy plants for lat
for replantings.

e,
e seltings, and

Note the raised centre.

EARLY PLANTS
seedlings at Harrow, ready for

Fig. 2—A GOOD TYPE OF BED FOR

The semi-hot bed under alaxs furnishes an abundance of hardy
0 .
transplanting before Jupe 1.
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ConTtrOL oF DisEases.—The dizeases of the sced-bed were usuallv erad
cated by sterilizing the bed with stcam. However, in some instances whepe Lll'
plants were a little too thick and the bed was kept a little too moist, l)(-(‘l_l-“,
or damping-off disease would appear. Thiz was then controlled by throwine 03.
the infected plants and soil, giving all the ventilation possible, and allowing th
bed to dry out for a day or so. B

SEED TREATMENT TO CONTROL SEED-BOrRNE Disrases—For several 2Ca=on;
a portion of the tobacco seed sown has been treated with corrosive .:ub]imnr;
in an effort to determine its efiect in the control of rusts and similar discases

In 1925 this experiment was conducted in co-operation with T, G. Majo
of the Tobacco Division and also included sced treated with Germisan, Uspulyn
Semesan, Bayer Dust, Baver Compound, Dupont Dust and Kalimaf.

Since practically no rusts occurred on the Station the effect of the treat
ments on the control of such discases could not be determined.

It was observed that the Dupont Dust apparently hastened germinatiy
slightly, while the corrosive sublimate, Germisan, and Uspulun apparenti:
retarded germination slightly. '

HarpENING-OFF.—About a weck before the plants were to be transplanted
the bed was permitted to dry out somewhat, and the canvas or glaz: wu
removed during the day and even left off over nmight, if there was no dunee
of frost, in order to allow the plants to harden.

RESULTS AND RECOMMENDATIONS

1. The glass-covered beds always produced plants ready for transplantin
about two weeks earlier than similarly-madc canvas-covered beds.

2. During nine years the semi-hot bed has proved to be the most efficicn
type of bed tested.

3. For nine years the glass-covered semi-hot bed has produced plants frov
7 to 13 days earlier than the glass-covered cold bed and it alze produced
larger number of plants during the planting season.

4. The canvas-covered semi-hot bed produced plants just as early ax 1
glass-covered cold bed and from 5 to 8 days earlier than the canvas-cover
cold bed.

5. During nine seasons the fall-made and steamcd cold bed proved ju-
as efficient as the spring-made and steamed cold bed.

6. Six years’ results strongly indicate that. by using straw, the semi-he
bed mav be made and steamed in the fall without sacrificing its effectivenes-
provided it is well covered.

7. Fall stcaming of at lcast a portion of the seed-beds is recommended u
a safeguard against late springs.

8. The value of the semi-hot bec lies in its ability to retain the he:
absorbed for a longer period of time than the cold bed. The layer of strm
or cornstalks stops the conduction of heat from the top layers of soil to tl.
lower lavers and, as a result, the semi-hot bed does not cool off as rapidly =
the cold bed and frequently the temperature of the semi-hot bed remains fror
one to two degrees higher throughout the night than that of the cold bed.

9. The glass-covered hot bed produced plants from 3 to 5 days earlier tha
any other type of bed; however, the use of manure under glass is not advisabl
as towardsz the end of the growing season the combination of glass and manur
supplies too much heat and the plants will not harden off properly and ar
usually spindling and too tender to give the best results when transplanted.
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ASS-COVERED SEMI-HOT AND COLD BEDS.
(Below) Glass-covered cold bed.
the same, and the photogmphs were

Tig. 3.—A COMPARISON OF GL
ed.
the date of seeding was
taken the same day.

(Above) Glass-covered semi-hot b
In both beds the variety was the same,
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10. Seven years' results have shown the use of the top dressing o/ 1,jy.
compost to be highly beneficial. Tt absorbs more heat and apparently loll. m(:
heat longer than the ordinary soil, does not pack too tightly for the 1.;-(,|3“.
development of the plants as a result of the continued watering of the bud. ypq
produces plants from 5 to 10 days earlier than the ordinary soil. a

11. Due to the prevalence of tobacco diseases, sterilization of the =cl-l)eq
is absolutely essential for the procuction of healthy plants.

12. The bed may be sterilized either with steam or with chemicals; however,

as the use of chemicals leaves the =oil in a waterlogged condition and kills
very few weeds, steaming is superior to the use of chemicals.
13. During nine seasonz steamed soil has produced plants from 7 1, 2]

days earlier than unsteamed soil and the plants grown on steamed soil woene
also more vigorous and robust than those grown on unsteamed soil.

14. Plants were produced 8 davs earlier on steamed soil than o
sterilized with chemicals.

\lli‘

Fig. 4—STEAMED SOIL GROWS EARLIER PLANTS

Note the differences in growth ot the plants shown in this picluie.
unsteamed while those on the rieht were steamed before sowing the bed.

The sections on the left werv

15. Steaming for 30 minutes at 100 pounds pressure is apparently sulficicut
for weed and discase eradication. For the most effective results in steaming.
the soil should not be very wet, the pan muzt be well banked to hold the steam
in, and the frames should be put around the bed and the bed covered immnc-
diately aiter removing the steaming-pan.

16. While pressures lower than one hundred pounds finally raised the oil
to just as high a temperature as at one hundred pounds pressure it took muiclh
longer for the lower pressures fo raise the soil to the maximum temperaturc.
Since the effectiveness of steaming depends not only on the temperature to
which the soil is raised but also on the length of time 1t is held at the maximun
tremperature, the value of the high-pressure steam is easily recegnized.

.
[ — °
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17. The steaming-pan should be just deep enough to allow a small space
veen the top of the soil and the top of the pan for the passage of the steam.
he pan is too deep the steam is not forced into the soil as rapidly as with
wre shallow pan and there is a greater loss of steam by condensation. A

six inches deep, twelve feet long and six feet wide has proven to be quite
tisfactory size.

18. Four vears’ results showed that dry ceed when sown early in April
luced plants just as early as sprouted seed, and sinee it is more difficult to get
wted seed uniformly distributed over the beds and the risks with sprouted
Fare greater than with dry sced, the uge of dry sced is yecommended.

19. The rate of seeding must be governed by the germinative power of the
.ol 1f sown dry, Burley sced germinating 85 per cent should be sown at the
tte of onc-seventh of an ounce (or a slightly heaping teaspoonful} to one
1dred square feet of bed. Due to a natural tendency to grow too spindling,
ic flue-cured varieties should be sown more thinly than the Burley varieties;
5 the rate of one-eighth of an ounce per hundred square feet. _

20. Tor strong early plants the beds should be seeded by April 10 if possible.

21. Applications of potash alone or of acid phosphate alone apparently had
5> effect on the growth of the plants. Sulphate of ammonia alone and the com-
ercial 3-8-4 hastened plant growth but not so much as the nitrate of soda
hution.  Apparently a fairly fertile soil, well supphied with humus, and the
itrate of soda solution, is the besy eombination for tlie production of plants.

22. The nitrate of soda solution must not be applied too frequently during
1o scazon, usually three applications are sufficient; with more the growth will
2 50 rapid as to result in the production of a spindling watery plant of no value.
he =olution must be washed off the leaves immediately after applying, and it
would not be applied before the leaves are as large as the little finger nail, as
lor to that time the roots are apparently too few and small to utilize it.

ROTATIONS FOR TOBACCO

With the object of determining the best rotations to follow in tobacco-
tture from the standpoint of the maintenance of soil fertility and the mainten-
wce of both yield and quality the Stution was subdivided into a large number of
ots.  These plots retained their identity from year to vear and carveful records
ere kept of the yields of all crops produced and of all fertilizers and manures
wlied (o each plot.

Rorariovs vor I'rve-Curep- -Feor fHuc-cured tobaceo the rotations tested
ere as jolfows:- - '

A Four-vear rotation of ecorn. tobacco, cereal and hay.

B. Four-vear rotation of tobacco, corn, cereal and hay,

(. Five-yvear rotation of tobacco, corn, cereal and hay (2 vears).

D. Five-year rotation of corn, tobacco. cercal and hay (2 vears).

In rotations A and I cight tons of very straswy manure per acre were applied
i the grass stubble to mantain the humus, while in rotations B and C the same
yplication of manure was used on the tobaceo stubble for corn.

The grass secd sown consisted of a mixture of timothy, red clover and red
p:as a rule, there was very little elover in the hay.

Rorarions ror Brruey.—Tor Burley the following rotations were tested:—
A. Three-vear rotation of tobacco. corn and cerenl.
B. Four-vear rotation of tobacco, corn, cereal and hay.
(. Four-vear rotation of corn. tobacco, cereal and hay.
' D. Five-yeal rotation of, tobaceo, corn, cereal and hay (2 vears).
7/

ERLE
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In rotations B and D twelve tons of manure per acre were applicd o the
rrass stubble [or tobacco. In rotation C the same application of munny. as
1pp11ed to the grass stubble for corn. In rotation A the same appliciring of
nanure was made to the oat stubble for tobacco.

Due to the existence of slight infections of root-rot on the Burley pliis peg
“Jover was omitted from the grass mixture for the first five vears and the gy
:ecd sown was timothy and red top. After that the grass mixture cousiviii] af
el clover, timothy and red top.

Commevcial fertilizer was used on both Burley and flue-cured tobacen i1 rle
ibove rotations.

Wherever poszible winter-cover erops, or ryve. were used in botl the ihe-
:ured and the Burlev rotations to aid in maintaining the humus supply.

RESULTS AND RECOMMENDATIONS

1. Apparently all of the rotations are resulting in an increased ferti] if
‘he soll.
2. —\pparcnt\ the increase in fertility is greatest in the five-vear rarons

wnd least in the three-year rotation.

3. The resulls indicated that a four-vear rotation in which elover was oo
would eradicate slight infections of the root-rot.

4. The five-year rotation on flue-cured tobacco. in which tohacco 1ol od
aay, eventually resulted in the production of very heavy crops which were 100
oarse to cure satisfactorily, and it was abandoned. The other five-year rotarion
»n flue-cured tobacco has not been under way long enough to justifv deducrions.

5. With flue-cured tobacco. the four-year rotation in which tobacco tollows
1ay results in the pioduction of a rather coarse type of tobacco.

6. From the standpoint of both vield and quality the best rotation for fuc-
~ured tobacco is corn, tobacco, cereal and hay.

7. For Burley, from the standpoint of vield, the five-vear rotation i~ hos
xith the four-year rotation sccond best.

8. The four-vear rotation apparvently gives a slightly thinner and brighter-
~oloured leaf on Burley than the five-year rotation.

9. Preceding the Burlev with corn apparently results in the production ot :
setter-coloured leaf without very appreciably reducing the yield.

CONTINUOUS PLANTING OF THE SAME FIELD TO BURLEY

In order to determine the effect of continuously cropping land to tohuaceo
me plot on the Station has been planted to tobacco continuously for ten veurs
In 1916 and 1918 Broadleaf Burley was the variety grown; in 1917 Ginld Teal
was the varicty grown; and during the balance of the seasons it was pluntid to
Resistant Burley. Thiz plot has received applications of onc thousand pownd-
of fertilizer per uere and twelve tons of munure per acre each year and s
zenerallv been sown to a cover-crop of rye.

In arriving at conclusions regarding the effect of continuous cropping the
vield and quality of the tobaceo grown on this plot haz been compared with th
vield and quality of the tobacco produced on a set of four plots just opposite it
The soil of the set of Tour plots was practieally the same as that of the con-
‘inuously planted plot; however, a four-vear rotation was followed on the four
slots and they received the same application of manure and fertilizer bur once
n four years that the continuously planted plot received every year.

Tor the first four vears there was an increase in vield each vear on the con-
:inuously planted plot; since that time there has been not only a decided decvease
m vield each 3ear but the percentage of tobacco infected with mosaic dizeasc and
leaf-rusts has shown a great increase and the quality of the tobacco has also
leteriorated to a marked degree. The soil of this plot is now infected with l.iur
root-rot.
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On the set of plots, on which the four-year rotation is being followed, which
> used for comparison there has been an appreciable and fairly uniform
rease I yvicld and a decided improvement in quality each vear.

Since the soil of the plot continuously planted to tobacco can not be lacking
fertility, and since frequently it is the only plot on the Station which shows
v appreciable amount o) diseased tobacco, thiz experiment clearly demon-
ates that. regardless of the fertilitv of the soil and the amount of fertilizer
ad, a good rotation is neces<ary if the maximum vield and the best quality
tobacco is to be obtained.

SPRING PREPARATION OF THE SOIL

All Jand for the production of tobaceo wasz well broken and pulverized with
3 disk and harrows. The rows were then laid off at the desired width and
> fertilizer drilled into the rows. Then the fertilizer was covered with a
lger which leff the rows slightly elevated above the surrounding soil, mini-
zing the danger ol the young plantz being drowned should a period of wet
ather occur. This ridge was gradually worked down during the process of
Itivation until the land waz practically Jevel again.

Before being broken, practically all land for the production of Burley had
application of twelve ton: of manure per acre.

Past verults strongly indicate that tobacco lund should be ploughed very
rly in the spring in order that a good supply of moisture may be taken up
d stored for the usc of the crop.

FALL PLOUGHING VS. SPRING PLOUGHING FOR BURLEY

Each fall two plots were manured for the tobacco crop to be grown on
ose plotz during the following season. Somctime after the first of October

Fig. 5—BURLEY TOBACCO ON TALL- AND SPRING-PLOUGHED LAND

The value of fall plonghing for tobaees ix ~hown im this picture.  The eontre of this picture = the
dividing line between the spring- and {all-ploughed plots. The rows to the right of the centre
are on fall-ploughed land, while those o the lets are on spring-ploughed Tand. Al this tubacco

y  was plamed they sane day.
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one half of each of those plots was ploughed, the other half remaining iy sod
The following spring each of the fall-ploughed sections was disked twjeq at
different intervals, the last disking constituting the preparation neeessary fo,
planting; the sections remaining in sod were ploughed and disked once g5 ,
preparation for tobacco. The tobacco on each section of these plots e
uniformly fertilized, planted on the same day, uniformiy cultivated, 11:1x'\-(-<t;35
on the same day, and every precaution was taken to make the time of plouching
the only factor affecting the yield. When the tobacco was harvested the erop
on each of the fall-ploughed sections wuas tagged and kept separate {rom: that
on cach of the spring-ploughed sections until after it had becn stripped ng
weighed.
The results of this experiment will be found in the following table: -
Taste I—A COMPARISON OF FALL AND SPRING PLOUGHING FOR BURLEY AT 1iT
HARROW EXPERIMENTAL €TATION FOR THE YEARS 1917 TO 1925 INCLUSIV |

Yield Gain | Value
Plot No. Size of plot Treatment on per of gain | Your
plot | acre [ peracre
1 . | 8 cts.
1.. 075 ncre IFall ploughed 0y
] 075 ¢ Spring i
2 075 “ Fall “ 19
2 075 “ Spring ¢ 11
3. 0-75 « Fall “ e
3. 0-75 « Spring 08
4, 074 ¢ Full «“ H
4. 0-74 « Spring 191
5. 0-49 Trall « [IOK
5. 0-49 Spring ¢ jun
6. 0-44 | Fall ¢ . 14
Gooo.o ..o [ 0t [Sprrng ¢ 102
. 0-74 ¢ Fall “ w2
0-74 ¢ ISpring I 192
-0« | Fall « I 2
-0 « Spring ¢ ‘ 12
|V Fall “ ]
-0 |Spring ¢ jo
1.0 ¢ [Fall — o« ' |2
o - Spring ¢ jarz
10« Fall “ | 1t
1.0 ¢ Spring ¢ | az
1.0 ¢ Fall | [0
-0 Spring ¢ | 142
b0 Tall “ | 12
1-0 « |{Spring ¢ o
-0 ¢ | Tall i 1492
1.9 © |.\'pring « ! jan”

|

RESULTS AND RECOMDMENDATIONS

1. Duiing seven out of nine seasons fall ploughing proved more profitabh
than spring ploughing for Burley. For the entire period the average yield o
fall ploughing exceeded that on spring ploughing by 107 pounds per acre.

2. The profit derived fiom full ploughing was even greater than the increas
in value of the crop obtained if we take into consideration the facts that plouglh-
ing can be done more cheaply in the fall than in the spring; that fall ploughine
serves to give a more even distribution of labour; and that ploughing atte:
October 1 is a fairly effective means of combatting the cutworm. DMuch le--
trouble from the cutworm was experienced on the fall-ploughed sections of t@7
plots than on the spring-plcughed seciions of the same plots.
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TRANSPLANTING TOBACCO

The bulk of the crop was transplanted by machine each scason from
fay 24 to June 18.

By a comparison of the vields obtained on various plots, in which fertifity
ad other factors were practically the same, it was shown that, where seasonal
ifferences were not too great, the earlier-planted plots practicallyv always
ielded a heavier crop than the later-planted plots.

In practically cvery instance the earlier-planted plots also produced
ybacco of a better colour and quality than the late-planted plots.

Three years' results strongly indicate that the planting date has a very
wiarked effect on the quality of the air-cured Green River type of tobacco.
‘his type vellows more slowly and with greater difficulty than the Burley and
ite plmtmg aud harvesting combined w lth a peor, cool curing season resulted
L very uunsatisfactory cures.

Tests of different distances for transplanting the various types of tobacco
idicated that for both yield and quality the best distances for transplanting
re as follows:—

Tluc-cured 10hRCTO - ooov 24 inches by 36 inches
Broadleaf Burley ....... ... i 28 " 4 -
Standup Burley ... oo e 28 “ 42 ¢
Yellow Pryor ... 31 - “ 44
Greenwood . ...vii i 28 “ 44 “
Little Hill ... o 28 “ 44 ¢

In these tests it was observed that more widely spaced planting tended to
roduce a larger and coarser type of plant and to reduce vield as compared
1th clozer planting.

CULTIVATION AND TOPPING

The cultivation of the crop was begun from eight days to two wecks arter
ansplanting. It proved advisable not to cultivate too closely around the
lant until it bad taken root as there is danger of killing it. Apparently the
ast results were obtained by making the first cultivation about six inches deep
ad making each subscquent cultivation morce shallow until towards the last
>t more than a two-inch depth was reached. TUsually, cultivation was stopped
5 soon as the tobacco had been topped as it has been found that cultivating
fter topping delavs ripening.

In topping, the results showed that this operation should be performed as
yon as the majority of the plants have developed the desired number of leaves.
he results showed that postponing topping until a large number of the plants
1d developed flower-stalks retarded ripening, increased the proportion of stalk
y leaf, reduced the vield und, therefore, cannot be too strongly condemned.

CONTROL OF INSECT ENEMIES

CUTWORM

Five methods for combatting the cutworm were tested on the Station,
amely 1 —

1. Dusting the plants after transplanting with dry powdered arsenate of
ad, mixed with an equal weight of sifted wood ashes as a carrier.

2. Spraying after transplanting with a solution of paste arsenate of lead
1d water, three ounces of the paste per gallon of water.

3. Spravmfr the plants before transplanting with a solution consisting of 14
mces of dry arsenate of lead per gallon of water. The plants should be spray ed
time for them to dry before bemg set out.

»
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Fig. 6.- THE EARLY TOPPING STAGE

Eaily topping has consistently given the best results at the Harrow Station. The stage shown here.
with the flower bud just showing. is ideal. Note the discarded lower leaves on the ground between
the rows. At topping time ail fine-cured tobacea should be gone throush and the pround leaves
primed off and discarded.

Fig. 7.—A YIELD QF PROPERLY TOPPED HICKORY PRYOQR

. o
Note the well-developed top leaves, and* the uniformity shown n all the leaves. The field show71
here is nearing maturity.

| R [
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4. Applying a poisoned bran mixture broadecast on the field after transplant-
1, mixed in the following proportions:—

Wheat bran ... . 50 pounds
Parls green ..o 1 pound
Moolasses L e 1 gallon
BN O 4 oallons

3. Ploughing after October 1.

Resvrrs.—1. All of the methods gave better results than no treatment.

2. The poisongd bran mixture was the most satisfactory method of control
ien =own broadeast late in the afternoon two or three days before transplanting.
vo light applications of the poisoned bran on successive days proved more
cetive than one heavy application.

3. Of the arsenate of lead treatments, spraving the plants before transplant-
7 was the most satisfactory. However, plants which are to be held over, after
ding.- from one dayv to the next should not be spraved until thev are to be
wnsplanted,

4. In many zeasons fall ploughing has proven to be the only control measure
cessary and in every season fall ploughing reduced cutworm damage very
preciably.

THE HORNWORM

The most effective and ceconomical method for combating the tobacco horn-
orm was found to be spraying with arsenate of lead. This may be appiied either
solution or in the powdered form. Until the tobacco is about hall-grown it

Fig. 8.—~SPRAYING TOBACCO TOR THE HORNWORM

The machine shown here was devised and used at the Harrow Station, and has given excellent results.
It sprays four rows at o time. The high wheels make it possible to use this machine until close
to topping time.

n be sprayed very effectively with the solution in a spray cart which sprays
1r rows simultaneously. For this six pounds of powdered arsenate of lead to
¢ hundred gallong of wagter is usually sifficient. A very efficient two-row
ray-cart devised find used at this Station is shown iu fig. 8. :

*
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After the tobacco becomes larger the top and middle leaves so nearly covey
the bottom leaves as to render the cart and solution ineffective. It is then tlgy
the dust-gun proves its value. For use in the dust-gun the powdered arsenate g
lead is mixed with an equal quantity of dry sifted wood ashes, or air-slakeq
lime if the ashes are not to be obtained. The powder is then applied early in 1],
morning while the dew is on the tobacco, the operator holding the nozzle o1 the
dust-gun at such an angle as to bring it about the middle of the plant. Iy
tobacco nearing maturity, 6 pounds of arsenate of lead is required per acre; iy
smaller tobacco 44 pounds usually suffices. In each case an equal quantity
ashes was used. This insecticide not only kills all the worms then on the tobuee,
but continues to kill all which hatch for several days after 1t is applied.

There are several forms of arsenate of lead on the market and as all ¢
not suitable for spraying tobacco the grower should demand the form having &
guaranteed analvsis of not less than 30 per cent arsenic oxide, of which not mu
than one per cent is water-soluble.

DISEASES OF TOBACCO

AOSAIC

The mosaic disease commonly known as “ Calico,” and by wvarious orin
local names, has been quite prevalent in the tobacco crops some seasons; bein.
most common in rather wet years or in low wet regions in the fields. Tt is very
infectious and a large number of healthy plants can be infected {rom a singh
diseased plant in the operations of topping and suckering. Since this discas
attacks the youngest, fastest growing parts of the plant, it is gencrally most 1
evidence on the top leaves, giving them a characteristic mottled erinkly avpeuar
ance. Its prescnce is indicated after curing by the lack of elasticity of the lew
' In an experiment conducted to determine the ability of tobacco sced
transmit the disease to plants procuced therefrom, the seed of a mosaic plan
was sown and after the resulting plants had developed sufficiently they wen
transplanted to the fleld. Apparently these secdlings were entirely free of th
disease as not a single plant showed signs of being infected throughout th
growing season,

In an experiment conducted in co-operation with Mr. G. C. Routt, relativ
to the infectivity of thc mosaic discase, all of the diseased plants were pulle
out of some plots of tobacco early in the season, while in the other plots n
infected plants removed. The number of infected plants was recorded n
each and before harvesting the plots a second count of diseased plants was madc
During the topping and suckering operations care was taken not *o infect th
plants in the plots from outside sources. The results of the counts indicates
that mosaic can be held in check by pulling out the diseased plants early in th
£eason.

11The disease may be carried over from year to year in infected leaves an
stalks.

Methods of control consist of using only fresh soil for the production o
plants, sterilizing seed-beds, rotating crops, and where a field is not too badl
infested, pulling up the diseased plants as soon as discovered.

ROOT-ROT

The black root-rot, caused by the fungus Thielavia basicole (B. & Br.
Zopf, has been quite prevalent in the tobacco flelds of some districts. Althoug’
all plants set out on the Station had good healthy root systems some of the field
were badly infested prior to the 1920 season.

This fungus attacks the entire root system but is generally more in evi
dence on the young fibrous roots, causing them to decay. These roots the
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ise to function as food carriers and s5 a result the plant is starved. The
gree of starvation depends upon the extent to which the field and plants are
ected, the climatic conditions prevailing at the time of transplanting, and the
oustness of the plantzs. Some plants died, but with the majority the roots
parently functioned just long cnough before becoming diseased to keep the
wnt living, but not long enough to enable it to make any growth. The diseased
ints generally remained small until late in the season. when they 'began to
yw.  Such plants, however, rarely attained the size of a normal plant and
re usually harvested green.

This disease attacked the plants both in the ficld and in the plant-bed. In
: plant-bed, the diseased plant usually had a yellow unthrifty appearance
d its growth was comparatively slow, though this was not always the case.
fen upon examination, plants which had a good colour and were making a
tisfactory growth in the bed were found to be infected. In the field, the dis-
sed plants Wwere small and unthrifty, and often such infested fields presented
checkeredaappearance, due to several small plants being followed by large
althy ones. In either case, upon carefully pulling up the plant and examining
» fine roots, it would seem that the latter had turned black and were
cayed. After the plant had become infected no amount of cultivation or
tilization appeured to be of value in starting it to grow. However, when
althy, robust plants were transplanted on slightly diseased fields which had
en thoroughly prepared, and the climatic conditions were {avourable for a
ick growth, the plants were apparently capable of resisting the disease and
iking a nearly normal growth. On the other hand, a continued wet spell or
ything which tended to weaken or check the growth of the plant apparently
sened its resistance to the disease, and the degree of infection was increased.

Methods of control consisted of sterilizing the plant-beds thoroughly; not
ing the same soil for the production of plants too long; rotating of crops;
d stopping the culture of red clover on fields known to be infected. No plants
suld be used irom a dizeazed bed, as the use of diseasced plants will spread
> discase over an entire field in a short time.

Our results indicate strongly that light infestations of root-rot can be
minated by employing a four-year rotation in which red clover is omitted.

BED-ROT OR DAMPING-OFI

The rotting or damping-off of the young seedlings in the plant-bed is
used by fungi which spread very rapidly. The plants attacked by this dis-
se usually began to rot near the surrace of the ground, the infection in some
ses spreading on up the stalk until the entire plant was decayed. Infected -
ints usually bend over, wilt and die; though some may partially recover,
ring evidence of the attack by a brownish deadencd area on the stalk near
3 root. Such plants should be discarded as they seldom prove satisfactory
ten transplanted. The disease was wost prevalent in thickly seeded beds
iich were very moist and lacked ventilation.

Sterilization of the bed and thin seeding were the most effective methods
- preventing the disease. After it occurred it was checked by throwing out
> infected plants, lowering the temperature by thorough ventilation, and
owing the bed to dry out for a time. In warm rainy wcather it was very
Ticult to check, and at all times the best method of control was preventive.

HARVESTING

For ten sceasons the split-stalk method of harvesting has been compared
th the spudding or needling method as regards the effect on the rate of the
re and the colour and quality of the cured tobacca. Invariably splitting the

/ -
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stalk and straddling the plant on the lath has proven superior to needling tha
plant on the lath. Splitting the stalk shortened the curing period from twg g
six weeks, depending on the type of curing season; lessened barn damage; gep.
erally gave a brighter-coloured leaf and eliminated swelled stems.

Fig. $—HARVESTING TLUE-CURED TOBACCO BY THE SPLIT-STALK METHOD.

Tobacco harvested in this way cures much more rapidly and easily, thereby eliminating swelled
steins, and materially improving the quality of the cured leaf,

SCAFFOLDING VS, DIRECT CURING OF BURLEY

Plots of Burlev were scaffolded in the field immediately after being har
vested for different periods of time and compared with Burley cut at the sam:
time and hauled to the barn as scon as wilted. It was found that Burley coult
be scaffolded in the field safely for about three days, in fair weather, and a littn
quicker and brighter cure obtained than when the tobacco was hauled immed:
atelv to the barn. After this three-day period the tobacco began to take on :
weather-beaten appearance and redden up considerably.

The chief value of scaffolding tobacco in the field lies in the fact that :
is a great saver of time and of barn space. The tobacco becomes thoroughls
wilted on the scaffold and can be placed much closer together in the barn with
out danger of pole-burn; and it can be left out over night without suffering
mucl injury from the dew and be hauled to the barn in the morning before th
other tobacco has dried off sufficiently to go on with the harvesting.

EXPERIMENTS WITH HFATING APPLIANCES FOR CURING TOBACCO

These experiments included tests of the Johnson Patent curing furnace, tl:
Beckett-Covill single furnace, the Beckett-Covill twin furnaces, the Canadiar
Oliver No. 60 fuel-oil burner, the old-fashioned brick furnaces. high-pressur
steam for flue-curing tobaceo; and charcoal salamanders for cyring Burley.

[
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The Johnson Patent Curing Furnace was a comparatively small iron furnace
shich burng either coal or wood. Since it was a single furnace it had to be
astalled in the centre of one foundation wall, and the main heat-conducting pipe
an down the centre of the kiln. Since it is much more difficult to maintain the
exired femperature around the sides of the kiln than in the centre it was found
hat the principle of curing by a single furnace is fundamentally wrong. It was
lx0 found that with any single furnace there was a tendency for the heat to strike
oo hard and cure out too much green in the tobacco just over the furnace; that
he fire-risk was considerably greater than with twin furnaces; and that the
ingle furnace required more attention to maintain the desired temperature than
win furnaces. Two years’ results showed that the Johnson {furnace was too small
o satisfactorily cure stalk-cut tobaceo under Ontario conditions.

With the exception of being larger and having a larger air space between
he fire wall and the exterior wall of the furnace, the Beckett-Covill single
urnace was quite similar to the Johnzon fuinace in construction. To some extent
he same difficulties were encountered with both furnaces; however, due to its
wrger fuel-holding capacity, the Beckett-Covill furnace proved much more satis-
actory than the Johnson furnace. With the exception of setting a little too
wmieh green just over the furnace and the first two lengths of pipe, the colour of
he tobacco cured with this furnace was quite satisfactory.

Generally, soft coal proved to be the most satisfactory fuel with either of the
ingle furnaces; however, at certain stages in the curing process a combination of
oal and wood gave the best results. TFuel-costs were lower with the iron furnaces
han the brick wood-burning furnaces.

The Beckett-Covill twin furnaces are somewhat smaller than their single
arnace, otherwise their construction is practically the same. One year’s results
wicate that the twin furnaces are considerably better than the single furnace
rom the standpoints of maintaining a uniform temperature and lessening the fire-
isk. Apparently the fuel requirements of the twin furnaces and the single
urnace will be approximately the same. Since it was not necessary to force the
win furnaces as hard as the single {urnace to maintain the desired temperature,
he costs of repairs should be considerably reduced with the twin furnaces.

Experiments with the Canadian Oliver fuel-oil burner proved verv satis-
actory. Fuel-oll gave a more uniform temperature throughout the kiln and a
omewhat more satisfactory colour than either wood or coal. However, the fuel-
ost with oil was very much higher than the cost with soft coal and also higher
ran the cost with wood.

In testing high-pressure steam as a source of heat for flue-curing tobacco the
quipment consisted of a 30-horsepower locomotive-type boiler and kilns equipped
rith a series of coils made up of 14 inch black pipe serving as radiators. While
ull data as to the economy of this method of flue-curing tobacco are not yet
vailable due to the impossibility of running the system at full capacity in the
ast. cven under that handicap steam-curing has proven more economical than.
ny other system, with the possible exception of coal-burning furnaces, during
our years' experiments. Steam gives a more uniform temperature throughout
ne kiln and a more uniform cure than any other source of heat and entirely
liminates fire-hazard. '

The use of charcoal salamanders in the Burley barns during continued wet
wggy periods of weather proved very beneficial in preventing pole-burn,
astening the cure and improving the colour of the leaf. Fires built of corn cobs
r any smokeless material would also prove very beneficial.*

* More detailed information on curing equipment may be found in Pamphlet No. 51, “Heating Appli-
ces for Flue-Curing Tobacco.”
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THE RELATION OF THE RELATIVE HUMIDITY IN THE CURING-BARN
TO THE COLOUR OF THE CURED LEAF

Careful records have been kept. by using hygrometers, of the rejuiive
humidity in the flue-curing barn at the various stages in the curing process wit}.
the object of determining what the humidity should be at the various stagis iy
order to get the most =zatisfactory colour. The results have varied somewig;
due to the great variations experienced in the climatic conditions and characte
of the tobacco from year to year. However, the results have demonstrated 1),a3
the humidity should be lowercd more rapidly towards the end of the yelluwing
process with large heavy-bodied tobacco than with tobacco of medium size n
body. The averages of five years’ results indicate that in general the relaiive
humidity should be 74 per cent when the lugs begin to yellow, 66 per cent wlioy
the middles begin to yellow, 58 per cent when the tips begin to yellow and 46 e
cent when the tobacco is about yellow enough for fixing the colour.

THE EFFECT OF RIPENESS ON COLOUR

Closc observations have shown that the best cured leaf colour is usuuily
obtained with tobacco which is fairly ripe. Burley may be harvested slighth
immature with less danger of marked deleterious effects than either the flue-cure
or the Green River types.

HOME-GROWN VS. FOREIGN-GROWN TOBACCO SEED

An experiment was conducted with both lhome-grown and foreign-gruwi
seed of Halley’s Burley, Broadleaf Standup Burley, Station Standup Burley
Judy’s Pride, Hopes Standup Burley and three varieties of flue-cured tobace
{(Warne, Gold Leaf and IFlannagan) with the object of determining what differ
ence there would be between the development and maturing of plants produce:!

Not only did the plants from the home-grown seed ripen earlier than tho-
produced from foreign-grown seed but they also ripened more uniformly.

GROWING TOBACCO SEED

Large quantities of tobacco sced of the different varieties were produced
the Station. In producing this secd large numbers of plants were selected am
the secd-heads bagged just before the first flowers opened. In bagging the =ecd
heads all leaves, suckers, and lateral branches were removed from the top of thi
plant until only the crow-foot was left. This was then covered with a 14-pount
manila bag, the mouth of which was tied around the stalk just below the
lowest remaining branches. At two later selections the original number o
plants selected was reduced until onlv the best type of plants of the varicty
desired were left. About every three weeks the bags were removed, the sucler:
and fallen blossoms cleaned out, and the bags replaced. When the pods wer
about one-half grown the bags were removed and all late flowers, buds, an
capsules were cut off. Removing the bags, after the capsules have formed
alds in maturing the sced-heads earlier.

The seed-heads should be harvested as soon as the pods turn brown
preferably before frost, and hung up in a barn to cure for about two months
after this the sced should be shelled out, cleaned, and stored in a dry place i
some container which will exclude the mice and insects but which will admi
the air,

It requires about thirty-five plants, trimmed up as previously described
to produce one pound of seed.

Since it was found that the use of heavy yellow paper bags resulted in ¢
curtailment in the quantity of seed produced and lowered theagermination ¢
the seed, the use of white bags is vtrongly advised. -
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STEAMING TOBACCO INTO CASE

Often, during the curing season, after a kiln of tobacco has been cured we
lo not have suitable weather to bring the tobacco into case; and frequently it is
tecessary to cmply the kiln in order to care for other tobacco which has not
wen cured.,

While no method has been found for bringing tobacco into case which
dves, altogether, as satisfactory results as a natural casing scason, steam has
een found to be fairly satisfactory substitute.

In bringing the tobacco into case by this method it is necessary to have
he kiln absolutely cold; i.c., all heat generated during the curing process must
e dizposed of. Then steam at a low pressure, not over twenty-five pounds, is
arried into the kiln through a hose or pipe. By moving the hose from place to
lace the whole kiln is brought into case.  Care must be taken in this procedure
o prevent getting the tobacco too high into case. It should be stcamed only
ntil the Jeaf ig pliable cnough to handle without breaking. To steam until
he whole midrib is pliant would be running a chance of turning the whole leaf
cd. Az soon as the tobacco can be handled without breaking. it should be
aken down as it will dry out very fast when it has been steamed into case.

Tobacco can alzo be brought into cazce for stripping by the above procedure.

Fig, 10—~WARNE FLULE-CURED TORACCO AT THE HARROW =TATION
A promising field of Warne at the Harrow Slation in 1925. This variety has given the best flue-cured
tobucco at llarrow, and is reconnuended for the general run of flue-cured soils,

VARIETY TESTS OF FLUE-CURED TOBACCO

During the past ten years, twenty varieties of flue-cured tobacco were tested
n the Station. According to the shape and size of the leaves they may be
yughly divided into two classes, namely, the broadleaf and the narrow-leaf
rpes.  As a rule, the broadleaf types were slower in maturing, darker in colour
‘hen cured, and coarser than the narrow-leaf types, and when both types were
lanted the same distance apart, the broadleaf types were the heavier yiclders.
« The broadles$ varieties grown included: Souths, Duke, Cash, Tillev. Tizzard
ail, Long Leaf, Gogeh, Congueror, Adcock, White Stem ‘Oronooo, Willo,w Leaf, ,
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Rich Wonder, Granville County Yellow, Turkirish, Gold Leaf, Warne, Hez
Hickory Pryor and Critcher. Of those the Lizzard Tail, Gooch, Conquern
Adcock, White Stem Oronoco, Gold Leaf, Willow Leaf, Rich Wonder, Granvil
County Yellow and Hester grew very rank and coaise, and while they wey
good yielders they failed to cure satisfactorily due to their heavy body. Souil:
Duke and Cash yielded and cured rather indifferently and as they were rutue
slow in maturing they have no particularly commendable qualitics.  Hicki
Pryor, Critcher, and Tilley have somewhat similar characteristies. Thev ey
with a bright flashy face and although not as good yiclders as the Warne tiic
are {airly good yiclders. Of the three the Hickory Pryor is the most promisin
variety, and on soils which are slightly too heavy or too fertile for the flue
cured type of tobacco it will frequently give a better product than any of th
above varieties. However, it is apparently the most susceptible of these varie
ties to rusts and other leaf diseases and in poor scasons it frequently becom
very badly diseased. Of all the varleties tested the Warne is apparently the hes
variety for the general run of soils tn the fluc-cured district.

The Turkirish produced coloury but very thin leaves and was a ven
light vielder.

The narrow-leaf varieties tested included Flannagan and Gopler Skin. O
the two the Flannagan produced the smoothest, largest, best coloured leaves and
the best yield. The results indicated that on the heavier soilg, if planted a liitle
closer than the broadleaf types, it would vield well and possibly give a better
quality than the broadleaf varieties.

TESTS OF BURLEY VARIETIES

The varieties of Burley tested may be divided into three classes depending
upon the breadth of leaf and character of growth; namely. broadleaf, standup.
and broadleaf-standup types. The broadleaf types produce rather coarse, large,
broad leaves with a decidedly drooping habit of growth. The standup types

Fig. 11.—8STATION STANDUP BURLEY

4 field of Station Standup Burlev grown at Harrow in 1925, This is recommered as an excellings
variety for*the Outario Burley dist ict.
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jroduce narrower and slightly shorter leaves than the broadleaf types with a
lairly ercct habit of growth. The broadleaf-standup types are usually inter-
pediate between the broadleal and the standup types in the shape and size of
the leaves and in babit of growth. As a rule, the standup varieties mature
sarlicr, cure much brighter and give a smoother leaf of a finer quality than do
e varietics of the other two types. The varicties of the broadleaf-standup
fypes have a tendency to vary in colour and quality according to the nature
of the seasoun; in seasons of plentiful moisture they grow almost as coarse, cure
almost as dark and mature about the same time as the broadleaf types, while
in drier seasons they resemble the standup types more closely.

Broadleat varieties tested iuncluded Halleys Resistant and Broadleaf
Burley. .

Standup varietics tested inecluded Stoner. Judv's Pride, Station Standup,
Resistant Standup and Red Burlev and seven selections from the Kentucky
FExperimental Station which were supposed to be resistant to the root-rot but
which showed no resistant gualities under Ontario conditions.

Broadleaf-Standup varieties tested included Kelley’s, Hopes Standup,
‘Metzgar, Yellow, Hullett's, Recessive and Broadleaf-Standup Burley.

Ten years’ results have proven the Station Standup Burley to be the best
of these varieties from the standpoint of quality, and when planted slightly
closer than the broadleaf varicties, to be practically equal as a yielder to any
variety tested.

From past results it is rccommended that for both yield and quality the
Resistant Burley be planted on diseased or doubtful soils; the Broadleaf Burley
on soils particularly susceptible to drought; and the Station Standup Burley
on all other types of soil

GREEN RIVER VARIETY TESTS

Yellow Pryor, Greenwood and Little Hill were the Green River varieties
tested.

The Yellow Prvor was a little the largest of the three varieties and pro-
duced long, broad, fairly smooth, drooping leaves with fairly large midribs and
veins and small ruffles, It is a broadleaf type, the coarsest of the three varie-
ties and matured from seven to eleven days later than the Greenwood or Little
Hill

The Greenwood is a standup type and slightly more brittle than either of
the other varieties. It produced long. fairly broad, smooth leaves with medium-
sized midribs and veins and small ruffes, _

The Little Hill had short, broad, nearly oval, corrugated leaves with small
ruffies and medium midribs. While it is a standup type it is slightly more
drooping than the Greenwood.

In two years out of thiree the Greenwood has given slightly the largest
vield: however, the vield of the three varieties has usually been rather close.

When cured the Gresnwood has usually been slightly darker in colour and
heavier bodied than either the Yellow Pryor or the Little Hill.

After curing, the Yellow Pryor and Little Hill were quite similar in the
colour and the body of the leaves.

Three years’ results indicate that the Greenwood is the most suitable
variety for Ontario conditions with the Little Hill ranking second, on account
of its earliness,

RESISTANT STRAINS OF GREEN RIVER

Three strains of Resistant Prvor were obtained from Prof. Johnson of the
. University of Wisconsin, who originated them, and tests started on diseased
soil in 1925. These strains were numbered 11001, 11008, and 11009. Of these
strdins 11001 was mogst resigfant and 11008 naxt best. Of these strains 11008
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was the most promising. It is apparently a well-fixed strain with long, Loy
leaves of good body. Strains 11001 and 11009 were quite similar to 11008 ;
shape and size of leafl; however, they were not so well fixed and contained quit
a number of plants which had narrow strap-shaped leaves and were decided)
off tvpe. .

When cured, strain 11008 gave the largest and brightest leaf of the tli,
and 11001 the shortest and darkest.

Non-resistant varieties grown on the same plot were not worth harvesting

MARYLAND VARIETY TESTS

With the object of determining the possibility of producing tobacco of ti,
Maryland type both for home consumption and for export, three varicties we,
tested. These tests were conducted on the Station, in Norfolk county, and o
a very light sandy soil in Issex countv. The varieties tested were Princ
George, Davis and Tyler. The Prince George gave the largest and heavic:
vield of the three and is a broadleaf type; while the Davis and Tyler has
much narrower leaves. From the standpoint of quality the Prince George w
best with the Davis secona.

Since the demand in the home market for this type was apparently ver
small and since the varieties produced leaves with too much bodv and cons¢
quently too high a proportion of dark-coloured leaf for the export market f
which the tvpe was intended, the experiments were discontinued after thic
vears’ trialg,

Fig. 12—RUSTICA VARIETY TESTS AT HARROW
Ceveral of the strains and varieties of Rustica tested in 1925 are shown. Ju<§ to the right of fhe
eentre of the picture are {wo tows of the Bakoumn variety, one of the highest-yielding of the
Rusticas tested.

RUSTICA VARIETY TESTS

Seven varieties and straing of Nicotiana Rustica, commonly called nicotit
tobaceo, were tested during one season for yield. All of these strains and varh
ties have somewhat heart-shaped. very thick, petioled leaves atdl they vary ¢
siderably in size, date of maturitv and vield. '
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The strains and varieties tested and the vields computed on the basis of a
single row were as follows:—

Taoe 2—RUSTICA VARIETY TEST

Yield per acre Yield
per acre
Vartety Date ripe ———————
| Stalks
Stalks 1 Teaf and leaf
combined
- — e ———— ———— | —— —
U.8. D.A. No.99...... . 329-4 ! 630-0 09594
Blue Makhorka... . .. B ¢ .. 3447 704-7 1,049-4
Makhorka Grande 106. HO-0 1.080-0 1,620-0
Makhorka Grande 108. . 630-0 1,642-0 2,272-0
Erbasanta. . . . R S 990-0 1,485-0 2,475-0
Bakoum. . ... .. ... 1,395-0 1,935-0 3,330-0
UC.S.D.A Ephrata .................... ... .. .. 1,665-0 2.565-0 4,230-0

LY

FERTILIZER TESTS ON FLUE-CURED TOBACCO

During the past ten years, from thirteen to ninctcen fertilizer plots have
been conducted each vear with flue-cured tobacco on the Station, and for the
past two years these plovs have been run in duplicate. These plots were one-
twentieth acre in size, were staked off on land as nearly uniform as could be
found, and all of them, with the exception of a cheek plot and one plot on
which a ready-mixed commercial fertilizer was used, had home-mixed fertilizers
of differcnt formulae drilled into the rows before the tobarco was set out. The
rows of the plots werc laid off in such a manner that each plot contained the
same number of hills of tobacco. The tobacco on these plots was all planted
and harvested on the same days and every possible precaution taken to make
the fertilizer the only factor affecting the yield. When harvested, the tobacco
from each plot was taggel and kept separate until after it had been stripped.
eraded and weighed.

The object of this work was to determine the best fertilizer formula for pro-
ducing flue-cured tobacco from the standpoint of both yield and quality; and also
to determine the best sources of nitrogen and potash.

The sources. of nitrogen tested were sulphate of ammonia alone and sulphate
of ammonia combined with onc of the following materials: dricd blood, tankage,
coltonseed meal and nitrate of soda.

The sources of potash tested were sulphate of potash, carbonate of potash
and double sulphate of potash and magnesia.

In order to make the results more applicable to the entire flue-cured distriet,
co-operative fertilizer experiments, using some of the same formule on soils
differing from those of the Station ficlds, ware conducted with scveral tobacco-
growers during the scasons of 1923 and 1924.

No manure waz used in conjunction with these fertilizer plots.

DEDUCTIONS

From the results obtained on the Station and from the plots run co-oper-
atively the following deductions were made:—

1. In most eases commereial fertilizers proved higlhly profitable on Huc-
cured tobacco. During ten years the net profit for the use of fertilizers, on the
Station, ranged from $119.10 to $238.35 per acrc or for every dollar spent in
fergilizer there wos a net return ranging from $3.75 to §9.90.
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2. The results indicated that for the general run of soils, in the flue-cured
belt, the best formula would carry the plant food equivalent of:—
140 Ib. sulphate of ammonia per acre.
600 Ib. acid phosphate per acre.
166 1b. sulphate of potash per acre. .
3. For the extremely light sands a fertilizer carrying the plant food equiva-
lent of:—

180 Ib. sulphate of ammonia per acre.
500 Ib. acid phosphate per acre.
200 Ib. sulphate of potash per acre.

would probably be slightly more satisfactory.

4. Apparently in very droughty seasons supplying all of the nitrogen from
sulphate of ammonia was superior to supplying one-half of it from such organie
sources as dried blood, cottonseed meal or tankage. In seasons of more normal
rainfall, supplying one-half of the nitrogen from organic sources proved satis-
factory and gave a more drillable fertilizer.

5. Apparently dried blood was the best organic source of nitrogen witi
tankage and cottonseed meal ranking next in the order named.

6. Supplying one-half of the nitrogen from nitrate of soda apparentlv
increased the tendency of the tobacco to ripen with a dark greenish colour whicls
1s objectionable.

7. The average of five years’ results indicates that carbonate of potasl is
not altogether as satisfactory as sulphate of potash for flue-cured tobacco.

8. On the whole, home-mixed fertilizers were apparently slightly better and
nore economical than the ready-mixed fertilizers tested.

9. The results indicate that sulphat~ of potash is superior to the double
sulphate of potash and magnesia for flue-cured tobacco.

FERTILIZER EXPERIMENTS ON BURLEY

During the past ten years from sixteen to twenty-one one-twentieth-acre
fertilizer plots have been run each season on Burley. In conducting these experi-
ments the same procedure was followed and the same precautions were taken =
in conducting the fertilizer experiments on flue-cured tobacco. The object of
the Burley fertilizer experiments was also the same as for the flue-cured trials.

During the past two scasons these fertilizer plots were run in duplicate on
the Station.

In order to make the results more applicable to the entire Burley district.
co-operative fertilizer experiments, using some of the same formulz on soils
differing from those of the Station, were conducted with growers in Fssex. Kent
and Elgin counties and on Pelee island.

DEDUCTIONS

From the results obtained on the Station and from the co-operative plots the
following deductions were made:—

1. Generally, fertilizer was very profitable on Burley. During ten years the
net profit for the use of fertilizer on the Station ranged from $47.33 to $223.35
per acre or a net profit of from $1.26 to $8.56 for every dollars spent in fertilizer.

2. The results indicate that the best formula for the general run of soils
would carry the plant food equivalent of:—

400 1b. sulphate of ammonia per acre.
400 lb. acid phosphate per acre.
166 1b. sulphate of potash per,acre.
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3. Apparently in very dry seasons supplying all of the nitrogen from sulphate
of ammonia was superior to supplying a portion of it from such organic sources
as dricd blood, tankage and cottonseed meal. In seazons of nearly normal rain-
fall supplying one-half of the nifrogen from organic sources proved satisfactory
and gave a more drillable fertilizer.

4. Appuarently dried blood was the most satisfactorv organie source of
nitrogen, with tankage ranking second.

5. Apparently the combination of sulphate of ammonia and nitrate of soda
was Inferior to sulphate of ammonia alone.

6. Carbonate of potash is apparently equally as good a source of potash
for Burley as the sulphate of potaszh.

7. Generallv the home-mixed fertilizer proved somewhat better and more
econgmical than the ready-mixed fertilizers tested,

. 8. Sulphate of potash was superior to the double sulphate of potazh for
urlev.
FERTILIZER TESTS ON GREEN RIVER

Tertilizer tests on the Green River type of tobacco have been conducted for
the past three years with the object of determining the best formula for that
type of tobacco. In conducting these tests the same proocdure was followed and
the same precautions ubserved as in condueting similar experiments with flue-
cured and Burley tobacco.

Due to seasonal influences and =oil variations the results have been quite
variable and it 1s hardly felt that conclusions are justified; however, the results
indicate that on fairly fertile soil a fertilizer consisting of the following ingredients
should prove satisfactory:

240 to 320 Ib. sulphate of ammonia per acre.

400 Ib. acid phosphatc per acre.
150 to 200 lb. sulphate of potash per acre.

DRILLING VS. BROADCASTING FERTILIZER FOR BURLEY

With the object of determining the best method of upplying fertilizer for
Burley tobacco. experiments have been conducted on the Station for seven years
in which the cffect of drilling the fertilizer under the row was compared with the
sowing of it broadcast over the field. For the past two years this experiment
has also been conducted on Pelee island. In conducting this experiment every
possible precaution was taken to make the method of applying the fertilizer the
onlv factor affecting the yield.

DEDUCTIONS

1. In five out of the seven seasons at the Harrow Station driiling the fer-
tilizer under the row has proven much superior to sowing it broadcast. During
thiz period the incresse in yield for drilling has ranged from 41 pounds to 449
pounds per acre and the profit lias ranged from $6.15 to $197.56 per acre.

2. For two seasons, drilling the fertilizer under the row has proven vastly
superior to sowing it broadeast on Pelee island. During that period the increase
in yield for drilling has ranged from 174 to 480 pounds per acre and the profit
ranged from $34.80 to $129.60 per acre.

3. The effects of drilling the fertilizer in the row are more pronounced in
dry =easons than in seasons of plentiful rainfall.

4. In very dry seasons drilling the fertilizer under the row not only gives
an appreciable increase in yield but it also hastens the maturity of the crop.
In one instance broadeasting the fertilizer retarded maturity about two weeks,
«nd’in other instances,a less pronounced retarding of maturity was noted.
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MANURE TESTS ON BURLEY

In order to determine the most profiteble rate of applying manure to Bur
ley, in conjunction with a good fertilizer, experiments have been conducted 1o
five years in which a series of plots were manured at different rates while tli
quantity and analysis of the fertilizer applied to each plot was the same. Tl
plots werc manured at the rates of 10. 12. 14 and 16 tons per acre.

DEDUCTIONS

1. In three yesrs out of five the results have shown that 14 tons per wer
is the most profitable rate for applving manure to fairly fertile soil. when usc
in conjunction with a good fertilizer.

DIRECT VS. INDIRECT APPLICATIONS OF MANURE TO BURLEY

This experiment was conducted with the object of determining the effect m
the vield and quality of the tobacco produced when the manure was applic
directly to the tobacco and when it was applied to the cvop immediately pre
ceding the tobacco.

Three years’ results indicate that applving the manure to the crop pre
ceding the Burley does not decrease the yield and does result in the productiot
of a leaf of finer quality and brighter colour.

TESTS OF VARIOUS KINDS OF MANURE

In order to determine the effect of various kinds of manure on the vield anc
quality of Burley tabacco, fifteen 1/40 acre plots were staked out and manure
with hen, horse, cow, hog, and sheep manure in triplicate at the rate of 12 ton
. per acre. This experiment was begun in 1923, therefore only one year's resulr
are available. These results are given in table 3.

Tase 3- -YIELD OF BURLEY TOBACCO ON VARIOUS MANURES

Yicld per acre

Block A | Block B | Block C | Average
I o S Widiladiiul liicistiostgad Fitoisiostonl st

B 1,580 | 1,580 1,720 ‘ 1,62
ST e e '320 | 1,460 | 1,240 134
o i P 11280 | 1,240 | 1,840 | 1,43
L 460 | 1,380 | 1340  1.39
. 2'040 {56

\

: | 1.08()| 1,560

Since this is the first year this experiment has been canducted, and sinc
considerable soil variation is apparent, conclusions are not yet justified. Liuh
difference could be observed in the quality of the tobacco grown on the differen
plots. From the average vield of the three plots of each trecatment it wouli
appear that hen manure was best, and that the other manures ranked m th
order named &s follows: sheep, horse, cow, and hog.

LIMING FOR BURLEY

The eliect of applications of ground limestone, applied at the rate of 2,00t
pounds per acre, on Burley, has been studied for five seasons; and the effect o
land-plaster, applied at the same rate, has becn studied or~ ~r=nn-
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DEDUCTIONS

1. In all cases the use of cither ground limestone or land-plaster has resulted
in the production of a poorer quality of tobacco.

. 2. In most cases the use of ground limestone resulted in a decreased yield.

3. Apparently Resistant Burley ig the only variety of Burley which can be
limed with safety.

4. (iround limestone is apparently less injurious than land-plaster for
Burley. .
5. Since it has been proven that a slightly acid soil is"of material assistance
in controlling and checking the development and spread of the root-rot disease
of tobacco, the uze of lime on any except comparatively new soils which are well
supplied with humus and which are known to be free from the root-rot disease,
18 deemed inadvisab‘le.

NEW EXPERIMENTAL WORK

A long-time rotation test including three-, five-, scven- and nine-year rota-
Hons was Initiated in 1925. The primary objeet of this experiment is to compare
the vield and quality of tobacco grown one vear in a short rotation with tobaeco
erown two and three veurs in succession in the longer rotations.

A field study of the cffects of a number of crops common to Ontario upon
the growth of tobacco following them. iz also being made, but significant results
will not be secured until 1926 and 1927.
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